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Our Vision is to
be a World
Class
Manufacturer,
Making World
Class Products.

All ABB Power
Transformer plants have
implemented Six Sigma
and are committed to Six

Sigma as the means of
improving quality. The
goal is very clear: world-
class quality for the
benefit of our customers.

Six Sigma is a systematic way to improve quality by improving process
capabilities and focusing on pro-action, ensuring the highest quality within
the manufacture of a transformer. The tools for quality improvements
provided by Six Sigma-are factorial experiments, regression analysis,
tolerancing, robust design and other systematic methods to reduce
variation.

Through elaborate measurements of each production process, ABB
Powertech Transformers validates that its designs are perfectly assembled
on the shop floor ensuring more reliability with more predictable performance
data and costs.
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Maintenance engineering:
Rotek's unigue capabilities

Information from Rotek Engineering

Rotek focuses on
condition monitoring, s|

training and

inluding the repal; rekurbishment, M extersion,

turbines, generators and auxiliary plant (e.g. pumps, valves, cranes, etc.), as well as pump stations and pipelines.

This capobility is supporied by one of the
largest workshops of its kind in the world
at Rosherville, copable of machining
equipment up to 300 tons, turbo-

generalor plant up 1o 960 MW, and

fransformer repair up o 800 MVA and
'85 kV.

Rotek has developed exensive resources,
Including skills, mochinery and squipment,
with fixed workshops af Rosherville ond of
most South African power stations, as well
s mobile and containerised workshops,
stores and offices.
Rotek is an 1SO 9000-2000 listed company,
and ifs business managemant system refiects
the mulfide of procedures required 1o work
on all types, makes and technologies of
power generation, fransmission and
distribution equipment.

Some of Rolek's unique copobilities, which

#anslate into cost savings for the country

and the customes, are datoiled as follows:

o+ Stationery turbine blades, which oparafe
in o highly obrasive high pressure steom
environment, ore refurbished as new of
a cost of less than 40 % of their
imported cost.

+ Technigues have been developed for
generator rotor rewinds, whersby the
copper bars inthe rotor ore refurbishad
and re-used, saving some R3.million
rand in foreign exchange for o 600
MW genarator.

+ Project managerment and engineering
nitiatives have snabled Rotek to cut the.
fimes of general overhouls on steam

b d

and customers noffied, thus preventing
catastrophic unscheduled shutdowns.
Remote condition monitoring is also

Rotek has developed a world teading
transformer care programme, one
elemant of which is tha Dry Keepd® on-

o a
switchgear, enabling preventafive
maintenonce.

For life-extension of power plont,
Rotek undertakes the manufacture of
spare parts through sophisiicated
reverse engineering and finite slemant
onalysis. This has major <ost saving

auxiliary plan, from three months fo
under ¥,

For the post 25 years, Rofek has
operated and maintoined the bulk
water schemes in Mpumalonga that
supply water 1o South African power
stations. Techniques hove been
developed 1o replace fofal medium
voliage swilchgear panels while the
systom is live, thus ensuring thot the
pump stofians, which ore required to
supply woter on @ 24-hour basis, need
not be switched off.

Rotek hos installed vibration
monitoring equipment af o number of
pawar stations, as well in mest of the
petro-chemical plants In the country,
enabling remote monitoring by Rotek
sa that breokdowns can be predicted

for older equipment
where spores are no longer available,
and where the customer would
ofherwise have fo_replace the totol
squipment (normally imported) of o
mojor capital cost. A fypical example
of spores manufociure is that of coll
retoining  rings, which ore
manufactured by Rotok ot 80% of the
imported cost

On-site machining techniques have
also been developed, which cut down
both the price of maintanoncs, a3 well
o3 minimising fronsport costs. Rofek
hos ako developed o facility fo re
metal white-metal beorings ond,
together with a technology partner
from the USA, is able 1o recommend
solutions fa ifs customers’ bearing
problems.

ol moisture flier, This
fransiormer care progromme has been
s0 successful that the majority of sales.
are for export — to the UK, Australio,
USA and mony Alfricon countries.
Ratek has an extensive transtormer oil
focilty, which includes storege”ond
franspart logistics and infrastructure
festing, purification and regeneration.
Ralek has a cooperafion agreement
with the South Alrican Bureau of
Standords, wheraby fwo of the SABS’
impulse generators are stationed at
Roshenville, and the cusiomer saves on
transport and labour, which may be in
wxcess of 60 % of the testing cos!.

In ts faurteen years os o commercialised
company, Rotek has developed @ unique
facility enabling it to save money for bth
its customers and the country.

con be soid that for svery rand of tumover
thot Rolek generales, the country soves o
rond,

Contact Mike Cary, Managing Director,
Ratek Engineering,

Tel: {011) 629-4455,

mike cory@eskom.coza A
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The perfect way to keep

your business in the black.

Use less electricity.
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Forword

by Peter Fowles, presidan of the AMEU

AMEU

Perceptions of the success of the 58™ AMEU Convention will, no doubt, vary ameng the 520 delegates and

their partners who aftended, depending on their expectations for the event and their

The numeraus lefters, &-mail messages and
telephone calls we hove received, expressing.
appreciotion and offering congratulations on
a sumgﬂ.\ Cumnnon, lead s fo believe
fhat many were enriched by the experience.
Cznnm\y for our smoll, hardworking team it
wess 6:menmorable i with emofions swinging
from horror and embarrossment during the
opening session power failure, 1o elofion and
prid that ust about everything come fogerher
as p\nn»sd The feam spirit engendered within
Pietermarizburg Flecticity persannel thraugh
the process nns incredible os wos the
supportive, happy dispostion of the delegates.
No event such as he Convention is possiole.
without the support and cooperation of a
lorge number of people ond ormonizafions
They have been thonked publiclyond privately
bulit would be appropriate in this publicafion
o record our appreciation for the contribution
made by our sponsors, the AMEU Affiliates
vl o coAfons vl el GFOU rapera
The Convention theme, ‘Electricity Pawering
Southam Alrico’, allowed for o wide range
ok papers, four being presented by speakers
from Eurapa. Phindile Naimande's key note
oddress on the ‘Rood Ahead” for the recently
formed EDI Holdings Company ond
restructuring of the South African electricity
distribution indystry set the fone for many of
the popers presented on the first day,
Restructuring of the industry is on issue tht
ragged on fora long fime and | believe
mony parficipants in the debate, and many
absarvers, are hearfly sick of the lack of
action in moving toward the Government's
vision for six autonomous regional electricity
distributors (RED]. The uncertainty has had
the effect of discrediting the process and
demaralizing many of the players who are

unsure of whaat 16 do, when to'da it and who.
will provide the necessory funding.

over the four days.

Itwars thus with @ collective sigh of relief that
rheEDI Holdings Company began lfe on 1
. We were fortunge thot the CEQ,
Phinls Nzimands, was able 10 shore with
the delegates her plans fo breathe life into
the company that will steer our .ndusrry
foward the desired end state. | hove, on behalf
oFAMEU, offered Pinde our very best wishes
and all the support that we can provide in
assisting her fo chieve her goals. She wil
need every bit of help she can get os | believe
that we sill have a bumpy road ahead
thde mad: it clear tha she is planning on
sed approach 1o fhe establishment of
e REDs ard tht e ing-fencing of the
distibution businesses should be neoring
completion within 24 morths
What is not cleor is how the ring-fencing
and asset valuation exercise will be
funded. Many municipal electricity
distribution businesses would probably
nol be in @ position o underioke fhis

personal experiences

not privy to whether any allowance has
baen made for such funding in the Notional
budget for the year beginning April 2004
If not, much of the necessary work may
not be completed in fime. Whether Phinds
recsives any political suppor in the period
leeding up to natienal and local
government elections in 2004 remains to
be seen. IFhisiis not clear ond strong, itis
my view tht very litle movement will be
made toword the final objective

This suppon, and direcion it gives, wil
also be essantial in resolving the corflicting
messages emanaling from fhe current drol

af the DI Restructuring Bill. Wha believes
that aliowing lozal authorities the choice
a8 10 whether they wish fo join o RED or
nel, or establishing the REDs as municipal
entitiss, is o wise route 1o follow in
providing for The fuive siecess'of the
provision of electricily in South Africa?

| womed during the Canvention of the dongers
of not moving guickly fowards o more
effacive distibution indusiry sinucture or suffer
the corsaquencas of restructuring by defoult
The lost word for me however come from
Richord Frantz of Merz ond Melallan whe, in
his impromphy and fascinating presenfation
on the recent New York power foilure,
highlightex thot we ore all missing or avoiding
 mal problem thai foces our service industry
- the decline of experienced enginesring,
technology and arfisan resources, for which
thers is no quick solution, Experience cannat
be tought o imparted by fraining

We are delighted that Chris Yelland of
EE Publishers will be publishing.ihe
Proceadings of our Convention. | trust that
our e-punded audience will enjoy this

witt
expertise and funding. |, unfortunately, om

‘appications and news I e fieid of power
eloctical enginesrihg. by the publication
of original, refevant, high qualty arficies.
by oxport authan, ENERGIZE providos @
fomm of communication for the. power
electical indusiry of Southen Afica, and
o1 SAIEE members in fis fiekd,
Statement of Ediforial Policy

ENERGIZE publishes tecnnical and semi-
technical articles - regarding  the
generafion, iansmission, distibution and
application of elecirical power and
energy.

from its contents.
Peter Fowles, president of the AMEU &
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Welcome address

The Msunduzi Municipality is greatly
honoured o be hosfing the 58 Convenfion
of the AMEU with the theme “Electricily
Powering souf I note that the
last occasion this city hosted an AMEU
Convention was in 1973 when the lale
Mr. Jack Woddy was inducted o
prasident. The Cily s proud 1o n
we have also had two previous presidents.
in Colonel Ewer in 1935 and Mr. Charles
Hallé in 1950,

The theme of your convention s extremely
ricte os elechicity is not only one of

the basic s 2 are shriving o deliver
toall the peaple of South Africa 1o improve

their quolity of Ife, it is also o key factor in
stimulafing developmen,

uzi Municipality Is making a
fhort fo afiract new business fo

our orea 1o stimulote our economy and
needed employment
opportunities for the numerous pecr and

provide much

our council organised an investment
promofion conlerence in Piatrmorizburg
lost week, We are very conscious that there
ore a number of factors thaf commercial and
indusirial developers use fo evaluate on
investment decision and that o relioble,
quality supply of electricity ot competitive
tanff is often high on their list of priorities

We are very oware of the national
Y
government decision 1o embark on o

by Clr. G H Zondi, moyor of Piet

naritzbu

restructuring of the electricity distribution
industry ond | vl be very inferested to hear
the presertation by your key note speaker,
Ms. Phindile Nzimande.

The Msunduzi Municipality area of
{urisdiction includes almost 50 0
customers serviced by Eskom. From o
polificel perspactiv this situation isfar from
ideal as we would iike common torffs and
service standards for all our consiitue

The necessity fo do something about this
siuation hos been recognised by our council
and included 63 o flogship project in our
integrated development on. ur
o investigate our electricity
7 and propare for
the seemingly inevitable restucturing was

AMEU EXECUTIVE COMMITTEE

R —

included in the Msunduzi Municipality’s
application 1o National Treasury for
resiructuring gront funding.

Proposals will shortly be requasted from
s8rvice providers to take our council through
the Section 78 process required by the
Municipal Systems Act. This will possibly be:
followed by a ringlerscing Gnd osset valuation
execise fo prepare for fhe final restructuring
model

Asa poliician, | would like 1o.appeal fo you
to keep in mind two very imporant ospacts
o3 the restructuring process develops:

2

One s tha importance of the contribution of
electricily revenue 1o nicipal finances.
Electricity income represents some 40% of
cur fatal revenue and he contribution o the
Rates Fund some R50-million this financiol
year. Then we must bear in mind our
eonstitutional obligation to provide services
o our people and ultimately be answerable

tathem

1 wish you well aver the nex few doys and
on behalf of the Msunduzi Municipalit,
extend @ warm welcome 10 ol delegotes
aftending this convention

We are very proud that Peier Fowles will
shorily be inducted as your new presidant
and assure him of his council’s support over
i ars. | am sure that he will
nd it1o be o rownrding experience. &
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Valedictory report

by John Ehrich, outgoing president of the AMEU

The
; Inhiu“y wlm un:annlmy rmd prediction and later with

have all nllud:d 1o the restructuring of the electricity industry
hough uncertainty, or outstanding issues still

 Prograss has baen made and | would brisfly llka 1o sketch f5 you This progress.

Restructuring of the electricity
industry

I the bigger picture of the electrical industry
resiructuring {EDI), two processes are in
maion, one being deven by the Department
of Public Enterprises (DPE) and the other by
fhe Depariment of Minerols and Energy [DME]
The DPE has been frusted with the
restructuring of the generafion and
ransmissian section of the indusiry which is
largely Eskom related and the DME with the
distribution section of the industry. This split
in my view does result in co-ordination
problems and must be cansfully manoged.
Firstly, et me focus on the DPE process
DPE have estoblished on Interdepartmentol
Task Team {ITT} 1o drive the process. | wes
a5 the AMEL/
onthis task team and goed prog
made fo dofe.  The process basically involves
the Tollowing
*  Thegrauping of Eskom Generation into
number of generation chusters, wih the
view 1o selling off 30 % of Eskom
Generotion. A stipulafion is that initiolly
10% thareof should be fo black
‘empowerment companies,
The separation of Tronsmission from
Eskam followed by the establishment of
on independent iransmission company

=

Pinde Nrimande the chief executive fficer
of the Holding Company which has finally
bean estoblished fo focilfote the resincturing
of the elecricity distribution indusiry. Pinde,
from sl of us congratlations we wish you
well, and you can be essured of our support
The hope that we hove rests with you and we
are looking forward fo progress and fhe
eventual establishment of the REDs.

It with discppointment howsver that | must

wholely owned by central

‘mention thet cerain cf 10 the process
have foken place over the last yeor ond thess.
e B

for energy trading and the infroduction of
compefition._Representofives from the
AMEU/SALGA have served confinuallyon
the Muli-Market Model Workgroup and
intermittently on the Generation Work
Group. Recommendatians from DPE on
these infitives can be expected in due
course o finalize the “blue prints” i we
can coll it hat.
These proposed changes obviously impact
upon Distribution and therefore meetings
hove been held between OPE and DME 1o
o-ardinae this process
These restructuring proposals could go o
long woy 1o resolving seme of the
frusirafions that municipal distributors have
experienced with issues such os monopoly
genaration, fransmissian fariffs and the big

brother dominant position that Eskom holds
on the supply indusiry.

Tuning now fo the DME process which
directly impacts on our members, the
process hos been slow, sometimes siolled

milestone has been reached, a turning point
which should provide as oll with hope far
the future, Proof hereof i sffing on stage.

Commitee:(EDIRC]has not token place and

50 changes will have o dramatic impoct an
the end resull. s my feeling that sigkeholders
were excluded from fis process and | would
strongly recommend thal stakehalder
consuliction be revisied. This process | hope
il naw be managed by he Holding Cempony.
In my estimation the six REDs should be
established witin e yeors. Tis ten il

Manguang (Bloemfontein) fallowing suit |
can anly encourage Metro’s and
Municipalities 1 follow fhis route, Allow me
fo thank At van der Merwe, Howard
Whitehead and Peter Fowlas for their direct
involvement in the restructuring process.
AMEU

Looking af our own essacioticn, in the light of
thess imperding changes, the buming question
of course is whot of the future of the AMEUZ
The AMEL) enjoys sirong recognifion nafionally
with is 88 years of existerce ond its wealth of
enparience and exparise. These charodierisics
should not be lostto the industry and therefore
& committee, cheired by Pefer Fowles, wos
established fo cansider futur2 opfions. Contoct
has been made with various role-ployers ond
discussions hove token piace, buf more work
needs o be done before consufation canfoke
place with aur members.

tis my view that the AMEU should be faking
ofher role players on boord end iranstorming
infoa body or associafion or company for that
matter. The AMEU should not anly confinve fo
promote the present inferaction between
members but clso provide breader services fo
the REDs and further o field through @ more:
permansat structure with permangn siof.
However ihe AMEL has undergone change
inthe lost couple of yeors and the following
positive changes need 10 be highlighted:

+ Changes fo the consfitution allowing
braader membership and thereby
improving representation.

A proposed change fo the constifufion,
which will be dealt with shortly to
enhance representation on the
Executive Council

Eskom Distribution having xmu.m. a
fullfadged membar of the AM

.

o 1 would o(iwse et ilowing i
noted by members:
* Keep councils informed by regular
pogress reports o Council and Halding
Company

Keep sfaff members informed of progress
Where possible, municipalities should
ting fenice their undertakings in order fo.
beaware of whot the dapartment entalls
Co-cperation and interaction between
Eskom Distibution and municipalities
musttake placs 1o enhancs ond support
the process.

Melio’ e lead RED

i the
AMEU with further -almgmgm o lg\luw
During my term of office one of my goals
was fo enhonce participation of councilors,
in the offairs of the AMEU. To this extent |
encouroged altendance of councilors ot Exco.
meslings, and even went as for os promoling
oftendance ot branch meetings. One of tha
polifical successes of the year wos the
inclusion of AMEU Executive Council
polificians ta the SALGA Politicol Reference
Group.

The AMEU remains on esseciofion of
inftuence and stofure. Cre anly has o lock

by forming either separate oparafing
entities or fully fleciged business unis.

ée hove seen progress on ihis issue with

ity Power having been established and now

7

e Tshwane Convention
in 2001, the //Khora Hois meefing in 2002,
and here ogain this moming, fo gouge the
respect it enjoys.

This must be preserved
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Free basic electricity

The provision of free basic eleciricity to
residentiol consumers in the country has
bean frought with problems. After municipal
elections in 2000, elecled poli

Leen to implement free basic electricity, and
understandably so. However this resulted
in centain municipolities providing the free
services while Eskom and others did not.
Due o a lack of Government policy, varying
methods were used fo infroduce the service,
resulling in same customers receiving the
services and ofhers not. This led fo political
pressure within cartain araos 1o deliver and
in parficulor for Eskom to deliver.
Government hos introduced o national
policy and both municipalities and Eskom
are finding it difficult to mest, the
implementation requirements in order fo
daliver. In my opinion Eskom seem reficent
to absorh seme of the costs, resulting in
municipalities being reluctont 1o enfer info
service level agreements with Eskom
Funding of ths fres service is also o problem
and the monies provided by central
Govemment, faking the Eskom stance info
account are nof sufficient.  The funding
mechanism noeds 1o be reviewsd.
Nevertheless it is imperative that this service
e implemanied os soon o3 possible and |
would request thot AMEU

Electrification

Municipolifies have over the las! ten years
contibued snormouly o ha lecfction
of the country, The process has
centralised, streamiined and monaged more
effectivly in recent yeors. Further refinement
is still necessary. Municipalities must
confinue fo porficipate in fhis program and
through our g

burden but more imporiantly, fhe inferruption
of customer service and supply. The AMEU
has through #s legal and stotulery commintee
suggested cariain inervaniions 10 help curb
the problem. However o nafionol drive is
necessary o foster community imichement in
stemiming this problem

ouldbersiore kst oppent o he councllors

Electnficotion Advisory Commiioe funher
snable municipalites to delver

Employment equity
Within the process of transformation and
restructuring, electricity departments must
promote employment equily issues. Each

presant o participol

diive fo oblgin communily parficipation fo
oddress the problem,

Conclusion

In conclusian it is my firm balief that within
five o seven years from now many positive
changes will have foken place vm-ndum

pobiy and an implementbon prograrmme with
&ehnad goals. t is o foct !hm the pool of
disachontaged ndwiduols quaiiied
3_enginesrs, technicions and technologists
ond with municipol experience, is limifed
| adverts for such condidates have clso
ot produced suitoble resus, bearing in mind
the relatively low municipal solary scales. Ifis
therefore necessary that processes be put in
ploce to oddress this issue. The AMEU needs
toformulote o workable propased and submit
this to SALGA for consideration.

Mdmundwhh
Al el h

become more involved in the process fo
influence the Ministry of Plonning and Local

emmant or on occaptoble, proctical and
speedy solufion:

Afica are suh‘e:mg from the impoct of the
theft of conductor and cable. The negative
impact resulting from the uncontrolled thef
of conductar material is an increasing cost

However as the AMEL o m,umuwde,
in the process, can and must corfinue fo
influenca the process fo ensure that the end
resultis beneficial to all our stakeholders.

Itis 0 huge task and many resources will be
drawn upon 1o deliver; but | am confident
that we can obtain the results.
Chairparson, | would like ta close by
thanking the AMEU for giving me the
opportunity of serving you in the office of
president.

Iwould also like to exprass my oppreciotion
to the Tshwane Metro Council for thair
supporl, the members of the Executive
Council, Jean Yenter cf Van der Walt and
Company, my senior staff members of
Tehwane Elecricty and to ol members for
their support

The NGundugi Nunicipality
is proud to have
hosted the 58th

AMEU

Convention.

PETRVATE




AMEU

Inauguration address

s a great honour ond privileg
be standing hare as presid
Association for the next two years.
AMEU has an extramely rich and

proud
history ond |, like my predecessors, will do

n my power o uphold i

objeciives.

Let me begin by extending o few words of

thanks.

Fistytocurimmeditept residrs, John
Ehrich.

o
itrnant of rmnce for the ben em ::- UU‘
for your

co
and | would like 1o thank you
anthusioelic and dedicoted lead:
the past two yeor
express my sincere
Witcndual Muricioalty for ther support
and understanding of the demands of the
presidency, and ng fo host this
cenvention
To my team in Pietermaritzburg, my thonks
and appreciation for their efforts in preparing
forthis convention and for their support while
MEU business. For many years
ughters, Bridget ond
oped with my freque
absences from home for lhe AMEH
pred

1 am away an Al

for another two yeors and \ msh 1o thonk
them wit ol my h

Ladies.and genflemen, the various commiteas
of the AMEU have addressed nu
issues of interest or.concer to ity m smbuv(
over the yeors. Without doubt though, fhe
Tt hos chalanged the minds o
your axecutive council ond indoed, most of
our members,for o number of years now hos
been the restructuring of the electricity
distribufion indusiry.

But are we any
than we were u-‘ne lost convention?

We have been privilsged foday to hove had
Phinde Nzimonde share with us
ond plans for the formation of the
resiructured indusiry

Her message is one of hope
i e
eleciricity distribution indusiry comprising
| distributors that con
fomers in o businass-fke
and commerciol monner. | like this
the 'high road" scenario.

There ara though, still o number of
uncerioinfies that could further delay the
process and fest our pafience and resolve
aven more. A few of these are:

Brous

miain issu

forward on thi

d the comer,
will the. relevont national govemment
politicions see the EDI resiructuring 3.0
op prioriy, ond give Phinde and her teor
the necessary support?

Whot s fhe intentin of the drafters of
the EDI Restructuring B)\‘H‘\”:'n ;f
REDs municipal en

m.drmw ing

by Pe

r Fowles, incoming president of the Al

AEL

‘ Jolm Erivh (right) banding over (he AMEY pr

sifleary fo Peter Fawles

Iocal aurties hechoco s towhethr
they wish 1o join a RED o
Vibal vl Exfoms eccion b o his
intention to.strip it of #s distrbution
ossets ond hond them
authorities?
A number of gliemate scenarios spring from
n anolss ol iess and ofher unceninis
ocing our Industry. One of these could be

\-»hehed the “low road’ scenario, in which
ls or no orogress is made foward
i g the infended restruciuring.

tn this case, o pumber ofthe smaler ond mabe
not-30-smal ipol distbutors. stumb
‘onwifh dwindling skil bases and a shorioge of

never mind being able 1o carry out
system reinforcement and espansion, wh
being pressured by e ers and the
NER ‘o keep forfis low and improve their
qualiy ofsupply and service. s it possible hat
some of these distibuters may ecllopse and
Eskom be required to take over their
esponsibilies? This is, | believe, the cffen
postylated “restructuring by delault scenario,
Perhaps
o number of enlightened local aulhorities
resolve fo ringlence and corparaisa their
electricity snvice In the monner of City Powes,
@ recentty Mongaung

thereisa ‘middh

vod' scenonio. Hare,

omber of
option. T

y knowledge, o
actively considering th

whe de not follow this pracess moy snd

up like those in the “low road’ scenario
and we can piclure the resulfing industry

structure os o larger Eskom distribution

area togsther with o few strong

corporalised municipal distributors

Alotof uer moy il »\-M er the bridge
Id aim for

1o support herto roll out
the best solution, just as the AMEU has

supported the industry for the lost 88 yeors.

the maontime, the lights are kept
d slectricty services ore being e
many new oreas in South Africa by dedicated

1hink you ore unsung herces of cur
ecuntry and | hopa and proy ht ane doy you
vl ba vewarded for your

Ladies and gentlor
every one of you w
having been enriche

y the experience.
wish thaf yau enjoy your stay in
Pietermaritzhurg,

the next two yeors. A
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The REDs: making it work

by Dr. Shahaen Ahmed, PB Power (South Afrca), and Ralph Pormello, PB Powes (LK)

The I'l-:irklly luppl)‘ lndumy lISIl in South Africa ll poised to undergo Iundumlml change wu the mm few
‘The impetus for this change stems from

iy indulir’, the .uul... principles of Which are em
objective of policy is g achieve a combination of increased comy

key

nmﬂ

The restructuring of the eleckricity distribution

secior (EDA) has been ot the forelront of the ESI

transtormation over the post decode
e d

ndustry

industry fulfil their roles ond responsibilities
in making the REDs work: Failure 10 do so
may resul infhe performance being severely

restructuring plan being developed for
implementation, This plan wil see fhe
integration of several hundred elecrricity

which would impact an the
sostingbiy of the enire ESI. The success
"

mbotied i he White Peper on En-l‘y

A
e

y serving to benefit the eln'rkn, wﬁem

preference for domastic suppliers,

‘economic and polifical objectives, These

objectives ) include employment

creation, subsidising the poor, subsidising

stroteqic investments, anti-inflationary
e

th ich the RED

g

of municipalities and Eskom Distribufion) info
;.x Regional Electricity Distributors IREcDﬂ The

ismanaged. |tis essenticl
e REDs, once completely constituted,
set the stoge for extrocting the much-

Piapbos ot st L A

force behind the restruciuring efforts. There

Disribution Iedustry (EDY). The six REDs will

highlevels of service delivery, eficency and

The SOE
are often restricled by
controls ond regulations thot limit their
freedom of dmmmkinn, The result
isthot the SOE may beinduced to operate
more like ;MI me deportments than
commercial enferprises,

Inodequate stafiing particularly ot
menagerial level. While the stofl numbrs
in the SOE are usually high in order to
meet nationol employment creation
nh::ﬁm itisofien lhmwmuhukq-

s i R
wxumum:mummwzufomM & five een
e REDs wil continue fhe process of 11 oeer o0 “"”""’“"“"’""‘“"}{‘Fﬁ
ringfenced
inio] munidpclsend Esiom Citbation 70 prvatieed

uniil all the business units within the RED
gecgraphical area have been incorport
B e his segrton pance, ha HED wil
be dealing with complex issues involving
people, processes and systems, service
vy, efficiancy enhoncement, estoblishing
@ sound business cullure and improving
financiol padommance. In many counries,
distribufion resiructuring processes have
In the UK, between

in2000.

In Australic, between 1994 and 2000 thers
has been efficiency mprovement of 25%,
also measured in terms of customers per
employee, Betwsen 1990 and 2000 n e
UK there has been o reduction in minutes
lost per customer of nearly 40 % and in
Austrolia there hove been reductions in
minutes lost per cusicmer s high os 64 %,
Some commentators argue that these levals
of benafits can only ks chisiod N the
ruwanm‘nhoctompamed‘hyn change: in

i (1. privais h

rises and investigates
whether the REDs as o
achieve performance improvement smilar fo
privtised enferprses in ciher counfies
Structural ond process umummwww need
to be addressed fo sef the stoge for enhoncing
peromance are identied, The roles thot

R

|nb T adiion, ha sokories pald 13 the

SOE managers re well below those in
privatised enterprises. The result is that

ﬂm most skilled munuquvs will elect not

1o work for 5¢

Breaclenie of pam.ml interfarence,

i
Regulotor ond the Shareholders) it
pedorm i the RED integration period fo
ensure fhe success ofthe RED in the medium
term are identifi

jobs are allocated on the basis of polifical
affilation, aggressive credit management
policies are not encouraged and tarifls
are kapt low in order fa retain popular
support.

drown

distribution ufilfies in the UK ond
Australia providing an indicafion of the
e £ he RED"

SOEsin develoing couniries, # 5 m‘;l,w,.,,
'n mndude that these factors dmudl

inthe longer term

State enterprise reform and
privatisation

The debates about whether it i befter 1o
roform state owned enterprizes (SOE) or 1o

i e 2 bﬂnnmumged

to behove ke prroied enteprives by

wndergoing e process of com

I i o, th SOE 1 et 1o g

s profsond 5 managers can be rev
means d bonuses.

[ ¥
decodes and will continue o rage well ofter
RED formafion. It s well recognised that the:
perdormance of state owned enterprises,
paricularly in fhe developing world, has
fallen for

This process hos been nderwym several
power uiililies n the region primarily driven
by the World Bank os o precursor to
prwmwn of ese SOFs. Nmmnhuund\ng

s, the

ort of the levels of
provolot n privled snfepre, Moy

ufififies). Others. th hip de

including the World Bank,

not matter ond ru)iun os the insfitutional
orrangements are well designed, similar
levels of benfits can be achiaved.

1 i genwraly expacid tha e REDs il
achie i

oy &t i ey have it ovned
enterprises been inefficient in many
countries in the recent past, but that this
inefficiency is inherent in the wmuhw of

key weakness that appears fo be prevalent
in SOEs, when compared fo primru-d
companies, is the inherent difficulty that they
hove in pwsumg pmhl and =Rmsm:y

b niral problem in this regard
rololes o m, o moumuuy nnd
i manogers within the

significant
performance over fime, due fo conomies
of scale ond size, enhonced cfficiencies and
i The

better

MlhapoorpﬂdemuuulSOEsmnba

put down fo.a ronge offoctors, including:
Foie sl

With public ownership, property nghh o

diffused aeross o large number of

shareholders and no individuol hos the
infor

factors, ives, may not b
to ensure the success of the REDs. 1t is
assentiol that fhe vorious key players in the

sel by mert, The SOE's may be

incantive fo incur rmafion
\;um required 1o monitor ond control the
OE

1 contrbute o meefing social objectives,
10

ntrol moy be
exercised for the public by the stae
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bureoucracy, but this form of control is weak
or it pursues objectives that contradict
enterprise efficiency. Furthermore, with soft
budget constraints, SOEs debt will be
<oy goramment hut vt encouragiog

be imposed only in excapfional and
clear ined coses, In ral, the:
brood conflicting objectives of
government tend 1o be safisfied in an
optimal manner if the SOE is given
focussed obijectives that

prudent
mwmm a possible: mechanism for
control operates through the copital markets,
i p'. will be linked with
et v

incarparate fhe impect of meefing orly

RED Management, the Regulator ond the

Shoreholders [nati Government, local
ynent and Eskom). It is essantial that

the Holding Company ensure thai the

activities of these three players nm

caardinated to fulfil these roles effectivel

in the following section, we describe m.

assigned fo the SOE.

will be vuinerable o hostile fakeovers.

The SOE will be unable fo function
effectively if they are managed os

‘exiemal regulotor although this is may not be
particularly eMive in the. rulumly ;m\l
fever

g to ciuil

service rulles and controls. The SOF

managers must have the autonomy fo
isic e

in developed economies, the threats ul
takeover ore o

internal effici
more liksly 1o e ‘coprol merket discipline
»m large firms). The question that needs to
be addressed for the EDI in South Alrica is
whether he REDs, being sie-owned, cun
achieve levels of Perfmmnnm wv\ ©

fake th ponse
fo market opportunities. The greater
autonomy must be balanced by the
recognition that the enterprise stil needs
1o.be accountable 16 government. This
potential conflict between outonomy and
accountabilty can be described s the

during the RED intagrofion period
Roles of key players
The RED management
During the RED integration
Management will be fusked with estoblishing
the foundation for sustainoble RED
ince in the redium to kong term. In
oddition, the Management should olso seek.
fo achieve shod ferm perlormance bensfits
which will serve: fo meet the ions of
the industry affer such o long awaited
resirucluring process. The activifies should

por
the siofe wm«hipdm RED, .mhuu the
associated frappings thereof, constrain the
levels of performonce enhoncement that can
be achieved and if so are the

nead for greator operational autonomy
but ot lh! same s grcler slegi retail parts of its busingss, implementing
Boards of Direciors  processes, procedures, systems and
of SOEs iheu\d mmpme
ribhl R T b con e
polifical appoinfees. s by

Estbishing oppropricke evaiuation ard

for RED performance unrealistic? Are there

any measures that need 1o be foken fo ensure

that the state awnership of the REDs is not
fatal to the succass of the REDs.

* Clarification and simplification of
cbfactves: Governmant wil, in general,
impose multiple and sometimes
confradictory objectives on the SOE

of the SOE ogainst key performance
mmmnde id form e basis of

In erder to establish the foundation for
improved ond sustainable service delivery,
the RED manogement s

Bk B bt

KFI‘A&!WH be developed on the bosis of
rigarous budgeling and finoncil

oher uu’? need ud!qm mcenllm te
sirive for performance imprevemanis.
for the staff shot

uld be

‘poliical, efc)
The non-commercial objectives

will result in decreosed

over which fhey have control. Tl_.:

prafitability in the SOE unless provision is

mode 1o comipensate fhe SOE.

Wil it may be unavoidable and in fact

dn:wbhiorlhuso 1o meel SOMe non-
reinl objectives, it is crificol that

e SOE s burdanad oy i those non.

mm,\-,dnh'ndlvuﬁwﬂmndm\mh

fhe privote sactar so that the most skilled

.

Estoblsbing eher o competiive markst

i tis

therefore essentiol fhaf en assessment of
aach cbjective be mads fo delermine
whether the SOE is in fact tha most

or appropriate forms of
external regulotien: Operational

aimed ot meeting ihe abjectives

Develop appropriate management
rmation sysiems

Develop occurate asset registers

consistent with long-term osse!

management policies

Establish and meet the nppropriote

quolity of service ond quality of supply

stondords

5

Eslablish procasses and systems 1o
nage the increased geogrophicol

.

Embhsh and implement nnpmoﬁuh

customer service arrangements

+ Inroduce efective billing, meter reading
and customer manogament systems

It is expected thot significont shot term

profabilty which ‘mpm freedom of

Shieciva, Recen ssperience hos thown
that the SOE is in mast cases not fhe
mestefectve vehicle for achieving brood
snm -economic objectives such os
ion for the paor, anti-
mllmn:\ﬂry puhdu, ec. which moy be
batiar served through sound fiscal and
monetary policy.
Onvihe other hand, if i
io assign the objeclive of price
the

financial imnlmuns d

by focusing on the resail parts cf the business

accepting 1he  during the RED ntegraion pericd.
decisions. Effcies o
hmd\mw\wmm'hmuﬂmdfw s
PSSR

b, the SOE will not automatically be

+ Establish orgonisational structuras
i business raquirements

leading fo:
0«:nIL institutionol mgngi_:mm (high

n situations whare okl |r!m'fs<liam
exist or where gmmmnr -imposed

poor
SOE. In such coses, it is ;s..ma\ thot

naed for
regulafion which may fake the form of

the financial impact of
be quantified and allowed for in the

for through o separate
funding mechanism. Thus, in assigning
the objectiv the SOE, the

Ohnca fhese siragies have been put into
that i roe ploves

Africon ED, there i hr?n number of
ployers with o wmp interests and
n this paper, we focus on

while non-commercial objectives should

oo kay players namely, the
12

Improved operatianal effidency (lower
Oper)

Improved revenua posion (posiive cash
flow, kaugeted Capes, increased return on
investment, elc.)
+ Implement performance management
m

Systes
*  Enforce effcientretail manogement system
Financial performance

* Publish accurate definitions of fiscol
responsibilities



«  Develop RED maste

policie

The regulator
The

th African Electricity Ragulation Ac

2 [1] state:

gulatory authority is

Comparison of performance of
distribution companies

ent Euroleciric raport (2]

Ring fencing
Asset valuation
Restructuring

Regulatory advice

Strategic assel management

Power generation, transmission

distribution

Telecommunications and SCADA

Technical, feasibility and econamic
udies

n, engineering and project
management
Power supply quali
ritt Issues
Inspection and NDT services
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* Costlevels vary omong countries, which
influences the fofal cost of operating @

dstribution grid

Differences in xmunnng prnciples, tox

.

able to significontl improve their reliobilty
performance.

Productivity goins

performance of the REDs should be measured
agoinst key pedormoncs indicators (KPis) thot
should form fhe basis of on evaluation and
inceniive m

The KPis should be developed cn the basis
of rigorous budgsting and financial
forecosfing processes.

Managers and other staff will need odequate
incentives to strive for performance

legislation and
it difficult # b it iry th di

« Environmental factors such asforsstand  never mind ocross borders. - However, if we
urbanisafion con influence the cost of  choose customers per emplayee os on
of companies difficuls

* The history of a country o region hesa  significont improwements.

direct impact on the eleciricity

It is Inferesfing to nofe that NSW and
villiies) made

distribution natwork (2.9, the age profile
e e S athich

economic growth)

Anumber of other factors also make it
difficult to compare the performance
of elaciricity distributers across
barders. Ii is more camplex fo
benchmark companies in conditions,
which vary strongly, as the chosan
model must take oll these differences
info account, This implies the risk that
international benchmarking can

h

of 78 % and 63 % of the
improvements mode in Victorio (privafised
ullit) over the same period. In the fully
privatized UK EDI, the improvement in
productivity measured in ferms of customers
per employen over the period 1990 10 2000
wos 250 %. Over the same period the
improvement in produciivity measured in
terms of units distributed per employee wos
200 %3]

the siaff
should be developed besed on the
performance against forgets over which they
hove control. Their remuneration needs fo.
be comparable with the private sector so that
the most skilled staff can be aftracted o the.
RED;. ngulnbdu:lunfmuldberemwbdm
inchment of labour that may result in
lkol kerswho are no longer needed
mnl\owlheREDnnmmm performance:
torgets. Commercial peofitobi
indicator of efficiency in situations where
market imperfections exist or where
govemment-im; distortions enist.
m;nmmmiunt;mmimmdm

produce erroneous conch thot
can be damaging if used for regulation

fully privotized utilites could ochieve greater
Tovalf of <

of this papsr fo use the cross-border
«comparisons simply to illustrate that full
privafization of SOEs may nof be necessary
1o achieve the high levels of service delivery,
afficiancy and sustainable financial
performance that the raation of the RED's is
expected fo provide. The change from SOEs
o eilher privafized or corporaiised eniilies
moy be exomined by looking of what has
happened in the UK ond Ausiralio. Australia
presants on inferesting cose as Victoria went

the figures must be freated with care. Firstly
they represent o r!iuhvdy :mul\ (but very
impartan) sample of priva ised
utilties. Secondiy maﬂmmwn

has taken the corporaisafion raule,
Reliabifty
In all three jurisdictions considerad the

The authors have worked on reform,
regulotion and privatisotion issues In
govemments, regulators ond utii

of the key players in the EDI i.e. RED
Regulotor and

shauld recogrize and implement heir roles s

cutined i his paper o moke the process work.

The Halding Compony wil need 1o pioy o

he aciivifies of the key players ore directed at
fulfilling these. Although the ovilable
ikonmation i i from ather
nnm.»-h»ghknwwmmm
jamics dlvr, uficency ond susincble
financiol thotis expected of
structured, staffed

and directed and are given the nacessory
outenomylo monage eibusi

4 hat hove been
reliability of customer supply improved Ui acscounies bckdng Soulh Ao, be
sancany folowa 081V, whohe!. Dl nd Argeina: o the expeiarca fi"'.d','.':;,,ﬁim Indoshy n So ok
nr,-psmisumphnwn-wmlvsm vl S
2000 the customer minutes lost in the UK, s ;

measured in terms of o 10 year rolling
average, reduced from 146 1o 91 minutes
(38 %) wth neorly all of this improvement
occurring post prvaiisation . In Nsw the
reduction in cuslomer minutes losf red

by 24 % and in Victorio by 84 %

In the IJK incidenca dﬁwh- [mlnwnd in

achieve the high levels of service delivery,

succss f e process. n.-..ma\mm.

efficiency ond susicinable financial m of the

Pmmuwm pravided the hyhmhphnndﬂum\urm-
. i Inassigning

the RED b i Te

should dominate whulu il failure of thy

abjectives should be imposed only in

mwdl innluwwun,dnw\dﬂnhw

foms ofa
ho pericd 19 wasmmonmwhom The RED should be given commercially in which they will ba carried out.
TOﬁluW (8 %) i per 100 led
4 s fab .
vb-lnuh dumMm [measured in terms of

SAIDI) reduced

nbblamm nadvcm D\emnﬂqﬁnd

The opinions mud in this paper are

,m,, ‘73 o H“”, “5‘5 %) minufas per  deckions ond mks in resporse fo marke! gmM- ond lhnnkmnrndlwnwh-
cannected customer, Al of fhe threa P Power i So M-an
uridictions considared mode signficons  Eatorcedby ¥ biotriaphalbthasel i i
improvements in ol reliability indicas, X B e
¥ ‘This potential confiict between outoromyand (1] Esr N-w'm» Bill 02-09-2002, Elecriciy
W is also generally frue "{':Lr lorgest  occriinmabibly con be desofbed oe e aed Bil it be inwroduced), Ministor
improvements were made in Privltad for graoter oparationol avionomy bu of the s o o i
wiiliies, however significant iy The (2} Eurolaciric repor European
lso mod Fom i REDs shauid be selected Benchmarking of El.cmcw Disribution
f tisfic  on o basis and comprise Comganies 2003-230.001 Dec
dependent technically quolfied direciors, (3] Doto obtained from Ofgem publicatians
the REDs, os corporatised uillites, should be  rather than political appointees. The aver the period 199510 2000, A
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AGRELEK, WITH ITS NETWORK OF
SKILLED ADVISORS THROUGHOL
THE

SUPPORTED. BY,

MADE A COMMITMI
AGRICULTURAL CLIENTS.

art of this commiltment
e
represent it
commitment. Weare
development withyou

spment of a n

sedosharethis

The new logo can be summed up in the
following way:

Agrelek is a professional, agile
entrepreneurial and proactive Afiican
enterprise, in the agriculture business.

Incorparated in Agrelek’s energy advisory
service is a consultative service relating to
consumption ulilisation. With a variet
energy tariffs available, advice is given
on how energy can be ufilised in the most
cost-effective way by changing
production processes and following

elactro and processing technologies

Services on Offer to Agriculture

« Energysinalysis

« Tailor-made products and services

« Energy-related productivity solutions

« Advice on the efficient and effective use
of energy

». Electiotechnology support and advice

Contact your local Agrelek advisor or
Agrelek share call 086 003 7333 or
www.agrelek.co.za

[\ Agrelek

A member of the Eskom Group
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The New York blackout -

lessons for the

present day ESl in South Africa

by Richord Frontz, manoging director, Merz ond Mclellan, Johannesburg

presentation was given without

af the request of the AMEU president in

prior preparation
llmnlludg-m.li of the significance and tpecial interest of the “New York” power fallurs on 1 Augus; less

than 10 days before the commencement

It is based on the available information
received ai the time from various sources
both before and during the Conventien.

Information received since the convention

the 2003 AMEU

We can be likened to the good ship
Titonic atter it had possed through.
theice floe. On the deck we hove:
the orchesfra und hnnd p\nqu
stiming music. Th

9
infor this written format has essentially not
changed the understanding of what
happened in the hours prior o the blackout
If anything, subsequent reporfs have
confirmed that communications befween

ocil ilabl

about r.shucfurmg.
regulating, markets and frading
Then wa have the deckchair
department; govemment and the
Tk, fying 10 work out thes s for

1o the operators to monitor the status of the.
networks wos inodequate.
The diagrams included inths franscript were:
not available of he fime of the prasentafion,
have been odded fo assist in conveying
what had happened in the NE of the US as
well os the other messoges presentad
Introduction

I have prepared this presentation af the

what colour o paint them ofer they

-
° -9

bakore they put them bock again.
Meanwhile the enginsers ore

Fal

drowning in the engine rom

5ok iy Ve stk s

woter gushing in, ond as someons

added yesterday as | privofely
is analogy, not even

bdng given the k:nlj Ihn funds,

d repair

of lhucnnmhm pmuedmg: on Mondoy, budgm mdohnb Thu music
 fhie New York power

failure. The S Esilo tha recl challenge of the ships

consuliations that | have made with colleagues ing.

and Mer and Melellan essociofes around Thnn il rm with he

the werd,

s of the lost

mm-\mwhelhagm»ghr? here of

wo yeers e et i

laboratng the information | hove gathered
infaemally from my various sources. | hove
also drawn on early reports from my sister
who lives n Princeton just south of New York,
brother-in-law who works in Manhatian cnd
Poter Eldor’s son Glen Eider who lives in
Bulington, Varmont.

i ! when he
ot go out. B when the povwer
systorvs in New York two week
o were sirassed,  technical phenomena,
‘needad real engineers with experience
Ky ry and cantrol what was happening, the
lights went
In the sequence of events, cne of tha fnal

9
in odvance | will be giving it without the
ubiquitous Power Point visuals. But ! do have
some ofher “graphics” fo demonsrate the
principol which wos a lossic feofure of the
eventuol system collopsa 1o help in the

and generafion system that pm:\pumpd
ummu\ wl\apw, is something which is liffle
undersiood, even by many respecied power

Pawier systems have controls 1o overcome
this_instobil governors and voltage
regulotors of fhe generators ‘which conteal
the real ond reoctive power. This con be
likened fo the botile standing in ifs infended
upright orientation on the wide bose. The
botle can be pushed aver af an angle fram

T
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the years. Tofryond
help you undorsiand whot fhis i | hove pot

that arise 0s o power system breaks up.

As | hove sat here since Monday and
pondered what has been presenied by the
iy tpkars, e i el Wl ere

its mest sable posiion, equivolent to more
pawer lawing in the system and sillrock

Husolion orcralogy. Not having o

fogether power paint pictures, | have resorfed
fo the “school- Mds-nm.m needad-for-
use of

lomorrow” approach and have

in New York and much of what hos bean
. We are missing o point

here in the Convention
hall, the Comrades woter botlles.

A power grid and genercfion system is

somehow in all his Hear that
we are not ackling fhe recl problem, 50 that
the problem wil il e there, f and when,

. Power o
a5 500N s if maves away from #s only stable
pasiton - equivalent o the botle mmim

me. | have an analogy, o parabla o use
e Diolca phrcssy vhich Husrotos .

pushed over. 1f | siort leptd! rl itfolls ww,
collapses as lustrated in
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on ifs wide base as illustroted in
Cleorly if | push it over 100 for, it will stil] |,,||
aver and collopse. This can come about if
encessive power is being moved over the
system. |f also arises when there are wddun
changes in the powes baing conveyed

vl resulf in the system and oo the h.,m.
rocking or swinging. Bul ogain the rocking
ond swinging hove limits ond i these et foo
excessive, go 100 for, the bottle, or the pows

systern, sl folls over and collapses; sm
power systems, ore essentiolly more siabla,




which con ba likened 1o @ botfle with a wide
base. A weok system, con be likened fo a
narrow botle as | also have here and the
energy the water inside. The narrow boitle,
the weok system falls aver when you
only pushed it o small way, compared with
the broad based boffle. Simplisticolly, the:
mors transmission links or the higher the
wansmission voltage of these links, the
sironger the grid system, o the larger
ongle ond the greater the power before i ll
lls ovar.
1 hope this will help you to remember this
phenomenon of insfability thot is al»qu
there, and that was o feature of the eventt
collopse of the New York power mum‘
Not unespectedly, the foilure in New York is
complex; the grd is in itself complex and
widely inferconnected. The system is alsa
bedevilled by business polifics - many ployers
with vested inferest, and rules. A lumrhﬂr
wdmlhdehbuuhm

High temperchures i the Midhest
FisEnargy’s (FE) 750 MW Daia-
Brsie nuclear plan i down for
morenanced

oo

The 550 MW FE Eosilake

o

legal liabilfty. So for a stort no one is now
dmitling too much or releasing any more
information as fo the power failure.

Whatlcan convey here today is o summory of
what we have been oble fooccess i the public

beoringin mind, haf they ore bused anone or
two sources, Trevor Gaunt is your man. He
has a power poin presentation

To try and make some sense of the confusion
ofitall, | hove grouped everything under
number of headings.

The scene - l-dmlﬂl

+ T q

O During the nest minute the %
icilomng bhchigon genaratca

Jodd
Maros 1,2 and 3
Greemood

5t Clar 24 and &
Teomon 7, 80049

O The Onaric system stays
irterconnected ond ties 1o
support both Michigon and
Ohic for rmorly 2 minutes 1o

oo ool
e a1

e

Fig. 3 Pracondition 8/13/03 15,06 EOT

removed from the system. Some more
power had o be shifed over the grid
network. Muvmg it further from: s
central stable posifion.

The New Yerk lood wos down, reasons
not given, 5o m-u gm:row: were
exporting o in Canada. “The
trading mmkav' relying on the grid
tronsmission

Fig. 4 16:10:46 EOT Then seconds ke - Blockout!

hod been cut s that the flashover had
not occurred the rest of the events would

not have hapy may be the
most significant feature in the whole
sequence of events leading to the
ultimate foilure.

report in one cose refers fo a 345 kY.
circuit breaker opening os o backup
procedure. This implies some sort of
failure of the downstream

At this stage i is clear thot ports of the
system as there is  report

Remaining lines and
then b

Hoaded. Anrﬂvs\ld

H b |

These alarms were part of the precoutions

that were infroduced afier the massive power

failure that occurred in he 19705

The events

+ Another generafing unitin Ohio ripped
claarly stressing the g

. AmuprBdE\lnglidhnelﬁ)de
R known but could heve boen

American Eleciric Power (AEP) rey
Sonba sormmensed 217 125 W s
iripped ond 4 x 345 kV lines tripped in
ihe space of 30 minutes. Ona line
also experienced o single phose to
earth fault. This could have been
onother free, os my sister did report
doubl

‘overloading. I is fo be nofed that the
lines are short, and ars run right up 10
their thermal limits. Unlike the long
transmission systems of Eskom in SA.

The second line (#2), obviously heavily

.

maintenance
issae. can be postuloted that f the tree

breaker becouse of the need to
synchronise the two.

The system then went unsiable. The
interconnecting grid hod obviously
become too weak, analogous 1o the
norraw bottle of my demonwmian
Power swings ore reporfed. Poy

surging back and forth threugh il

were im neralons
the lines of the other power ;bﬂningh::bmduwwunm
in the grid were also in o bathtub. There is o report of
mwmgmmsamo'm on mdm-i 2000 MW flowing backwards and
to r}n north cf AEP in Dhlu, me only rated for 200 MW,
The vol b bl ond

heavily loaded.

AEP have clso reported 2 x 135 kY circuit

bracker foilures during this whols
of events. Itis not cleor whether

the vaungn of the system storied
could no

walhﬂ.uugh Mvar o hold the

_ npnﬂ;dln'hl
Nn-dm Sundoy of seeis
hdamdhlumpln hhTanm
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glowing red Hl it utimately went out
Ind’:mwe that the end point of such a
collapse is still slow, certainly in
comparison with the instantanecus
failure and lights out that were
experianced here of fhe Convention
early on Monday moming.
Total collapse. Generators on the
system fripped one after another os there
is 1o load o match the outpul. Over
100 geperating units wers fripped out
at this ultimate end.
Timing
From the first event from o generator
rip fo lights out to New York, & period
of two hours and 10 minutes.
It wasn't @ guick process, clthough not
unexpactedly, the frequency of events
escalated towords the end.
The lines that sagged into the iree,
emlunl\yﬂmhedmr:!?mswmnhm
the reported generator ip. This
mZﬁm\nmnﬂHhVnﬂm lained
intercomnecting grid line frp, An
idicoion of th themaldeloy hot i
part of the whole process.
‘Switching and Control
There is a repori of inadequate
communication between campany
the need

.

lrs, not helped by for
mmmmdwan players in the unargy
ing and regulafory snviranm

Aslhav:uhmﬁj recounted, wrdnha
end events were occurring foo fast fo
ollow any effective communication.
AEP intarcannectors. Al lines tripped
aufamatically by overload profection,
disconnecting and islanding the AEP
syslem fo confinye on its own a
maintaining supply within the islanded
system. Thay were fortunate that their
awn generafion more or léss motched
their own lood.
In some areos operators olso managed
1o monually isalate and maintain the
system ond supply. Examples of this were

.

my sister in Princelon and olso Peter
Elder's son in Vermont where no power

o The modem ESI business and
environment. The onesthat we ars ining

ta copy. Too many ployers and
regulotors in the investment decisions.
The decision-makers ond managers
probably did noi understond the
consequences of complex system
phenamana of rstobily and pover
swings. The critical balance between
business as a 1lmrl-lgrm financial
endeavour and fechnical quality the
ing componert and o long:term

jineers left fo

room,
(A report subsequant 1o this presantation
racords that in one instancs where

Generator wos requested fo reduce
outputio

Fig.5

thfoc o e congers of gt

e system,
refused fo do 5 on instructions from

1o minimise fhe operafar’s persanal

+ The regulatory environment, especially
as prodliced in the US. | would refer you
1o the comments made by Richard
Fairbaim in his poper of International
rends: Regulating the Electricity
Distribution Industries of the World
which he presented here af the
Convenfion. The two factors ot issue are
the American practice of regulafing
through rate of returm, the 5o colled input
regulation, which tends to have
processes which are long, and the more
recent move towards inceniive based
S e e
intendecl fo ansure the best use of the
existing systems, l'h.s implies that the
incentivised fo push their
it and certainly nof to
invest in capaciy to handle emergency
condiions uhich i the New York 6058
have occurted af thiry year infervals
This is the heart of the problem,
Investment fo improve system stobility
in emergency conditions has no real rate
of retum as it does not lead 1o selling

.. mare energy under normal conditions

and hence increased ravenue.

This is all in the reclm of probabiliy,
assessing events which hove a fime
between the occurrences, the failures,
of twenfy or thirty years. Factors which
enginesrs may undersiand but in my
experience are rarely undersiood by
finoncial people who in addifion are
generally incentivised by shori-term

that
operators being human con somelimes

err. But in a complex operaion rules
can never cover every eventuality. The
norheast US power grid is o complex
system where fhe thearies of choos mast
certainly apply. Comy ihe stotements
made af this convention yesterdoy
ragarding the drowing up of rules, and
independent assessments of these rules.
Rules may be on easy oltemnative 1o
experience but they can lead fo folse
impression ond managers
have a full undersianding of what they
are responsible far and conirol. Given
situations that are outside the rules, they
‘may be found o be wanting unless they
have been endowed with geod

Restoration of supplies
+ Restorotion taok one fo to doys. Not
hours or minules. The question will be
asked, why?
The dominant factor in this is the
preponderor ns
on the power sysiems, When the nuclear
reachors are forced to shut down under
conditions from full load, the
reaciors become what is colled
“poisaned”. This s a chemical reacfion
that occurs within the rsactar and as o
consequence i tokes between 24 and
48 hours before the “poiscning” is
cloared and the reacior con be brought
upm full luad agmn

solufion would b fo insure ogainst such
an event.
Such investments should really be
balanced ogainst the loss mum:
occurs with the powar foilure. And this
roises fhe guestion os fo how much
over the two doy ouf
and in oddition what wos the loss 10 the
US and possibly the world aconomy;
What i u the real value of electrical
# The Ausiralians have estimated
it s 200 times its selling price.
* Rules. These have been introduced in
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fwlvs that manifest themselves in o
shutdown situation; the system connot
be brought back into service ogain as
ane fotal block. It would olso imy

step (wm.an J6od Increas o The

generators which they would not be able:
10 respond 9.
So what wo 500 i tht the power
g the NE periaind mmw

10 complex fechnical phenomena, which
would require the ;w;.gm liged
angineering experience ond understanding

1o anticipote what ultimately would dw-\op
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remediol swit
loads and grid

s tho
ihe mighiest cify of
the worki 10 6 grinding hal

Yet in all our deliberafions of this
little hos been said obout

If there is any mention of any hur
ters, it is invariobly
facused an irade uniens, whase
members are notthe intellectual cop
the knowledge, that vill mainlain the
quality of service os the industry enters

resources m

the future

S or EDI, We st nctbe miseod.
Knowledge and intellectual capital is
all about experiénce, years
experisnce, education and irainir
llustrof alot more
skills.

Brian

President

IEE 2001/2 ial ingugural
address)

Vtrust fhat this presentation

you some o of what probably
happened in New York. As| mentionsd

the. beginning if m
me detail, but | don't bel
wrang in the loud message

ot hos been seid
aid in this holl ove

doys.
The music moy have sounded good, the
k good when
bled on the
et that those in the
ing the hale ai
1o solv uqv}rwu problem that has
sI and EDI for many
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The financial implications of REDs

by Chris Gedsien, Notienal Treosury, Department of Finance

ing speed, particularly with the introduction of the EDI Holding .

The move towards REDs is now

gatheri
REDs will impact on a wide range of groups in several different and

ortal

Company.
int ways. This paper will look at the

imp
financial implications of the move to REDs. It is intended fo provide only a high level strategic assessment of
v

‘he financial issues arising out of REDs. It is not in any way a

The paper is siructured aceording fo fhe
finaneial implications of REDs on different
Iders. The consider

This. will ollow proper financiol planning

" it all datai

shareholders, the Holding Company nesds
10 ensure that REDS are set up in the right

are the REDs themselves; municipalifies;
customers; Eskom ond Govemment. The
paper does not cover the implications for
emplayees within the sector, this is not fo
underestimate the importance of this issue,
but itis beyond the scope of this poper

The maorfty of fhe finoncial implications
outlined in this paper are of crifical
importance o the success of the resfructuring
of the eleciricity distribution industry, If they
are not odequately dealt with during the
restruciuring, or if the right plofform is not
put in place for them fo be handled in the
future, the restructuring of the sector could
well fail. A failure of the restructuring will
not only have o direct influence on REDs and
their customers, but alsa on the economic

ing of the country.

g
income flows. Currenily within RED
boundaries there are on average about
30 different tariff siructures: Eskorr's plus
the municipalifies within thot RED. These

the right policies to
ensure finoncial sustainability.

The financial implications of
restructuring for municipalities
it in EDI. Their

will need 1o be o3 quickly a5
possible, info o single RED fariff structure
that provides the RED with an adsquate
income. Within this structure impartant

i need fo be made about
idies, and the extent to which
these should be ollowed. The final say on
tariff structures must come from the
National Electricity Regulator, which is
working on the framework for RED fariffs.
Homever cross-subsidy palicy needs fo be
determined by the Deparfment for Minerals
and Energy. This is also being worked on,
and if REDs are to be introduced on

hedul

The I implications of
ring for REDs

In a sense it is obvious that the creation of

REDs will have financial impacts for REDs.

But there ore critical financiol issues
relafed fo the success of REDs ihat are.
worth autlining here. They all relate fo o
fundamental raquirement of EDI
restructuring, which is thot if must create
financially vioble and sustainable REDs
This means that they must hove occess fo
revenue streams to cover fheir costs, and
that fhey must be structured, manoged and
incentivised to operate as both efficient
and effective institufions. This section will
look at both their revenue/cost structure,
and their corp

finitive judger
these issues will need to be mads during

Without @ coherent tariff siructure ond &
rabust revenue base, the financiol

s
interest goes. beyond simply that of the
merger of fheir electricily depariments, it
cuts fo he heart of their income earnin
capacity and the way in which they influence
the delivery of services in their areas
Currently electricity is vital o municipality
income both through the surpluses that
municipolities sam, and through its role in
billing for services provided by the
municipality. The potenticl costs of EDI are
also important to municipalities.

Impoct on municipal eleetriciy surplus
There is no exact way 1o estimate the income
municipalities eam on eleciricity, but fhe
#wa studies that have baen done suggest
that it is sizable. The first of these studies
‘was part of the inifial research work on EDI
m:vm:wrina. this was carried out by PWC,

Comporate govemance.

If REDS or fo be successful they will need
jo have eflective corporate governance
structures in ploce, which ensur both
accountability for the acivilies of the RED
and that RED ore run in the best interests
of ol their siakeholders. Municipal
ownership of REDs provides on opportunity

RED cost/revenve structure

R2,4-
billion in 2000. A second survey, by SALGA
(carried out by PDG consulfing) suggested
a surplus of R2,7-billion in 2002, The
surplus s In effect an implicit levy on
electricity, PWC estimated this levy to be
12,3 %, whilst the SALGA survey estimaled
alevyof 14,5%.

The starting point of any di v
RED financial viability hos to be their
baundaries. To be viable; REDs will need
fa have o representative customer base,
that does not bios their income eaming
potential. What this means in pracice is
that REDs will need enough large pmi»lmhlh

), 10

However putfing these worthy aims into
action will not be easy. Eoch RED is likely to
have at least 40 shareholders, all with
different vofing skengths, bul with one or

customers (essentiolly
cross-subsidise lower income domestic
Customers. This equation underies the
economics of any electicity distribution
operation, as the extent of the
elecirification programme and infeasibility
of charging poor cansumers the marginol
<osts of their supply mean fhot cross-
subsicies will always be needed.

The boundaries discussion s clase fo being
finclised, ond the Holding Compony should
make o final recommendation on the issve.

y rom the
metros). They will need 1o find woys fo foke
collective decisions, but also they will need
1a resisi the tempfotion to meddle foa much
in the affaies of he REDs.

The Holding Company role

The EDI Holding Company will have o
erucial relerin putting the REDs.onio the right
path. Although af fhe end of the doy the
vesponsibility for the financial success of
REDs will depend on their manogers and

21

o Municipallty | lmplictlevy rote
for this, whether they are municipal or N T S

public enfities, but the right corporate Johowebirg | 682%

o ‘be put i place. aheoun | 7,54%

This means on independent board, Mangourg | 11.25%

about ble fo its shareholders for an 1781 %

ogreed corporate plan. No sharehalder e | 1834%

must have undue influence over  RED, Eaehen | 19.23%

Khor Hais. AN%

Toble 1 fmplcit wlectricly Jevy rotes i1 sample
municipoities (SKGA suver)

Municipality

Wl | 26%
Joboonesbu | -33%

Thobi [ 140%
Mongourg | 6%
a | 2%

455

Euhent | 63%
Mhorotes | 45%

Tabls 2: Variaton n lecrichy levy estmoes betreen
SALA and PWC sumveys
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The implicit lavy rofes vary significantly
across municipolities, os. the toble below
shows, using the SALGA doto.

However not only do we not have any
reliable estimates of the total surplus,
accurate estimates of the surpluses within
individual municipolities are even horder to
obtain, The two surveys pravide very
different esfimates of the implicit levy rate in
different municipalities. Toble 2 shows the
pecentage voriotion between the PWC and
SALGA esfimates of surpluses, where o
variction of 100% meons ihat the SALGA
survey suggests a surplus twice that of the
PWC estimate.

Tabfe 3: Surphia s proporiion of rofes incorte
(SN GAdoro)

‘What we do knowis hat the slectricity surplus
is on impartant source of municipal income.
Table 3 shows the surplus os a percentuge
of rates income

The miove to REDs will remove this income
source from municipalities, creating real
problems for the sustainability of municipal
finances. I is clear that municipalifies will
noed to replace this income source. The
Government has committed itsell to

explicit municipal lovy on electricity or o

canteol grant. However i should be nofed
that the Natianal Treasury is reviewing fhe
overall fiscal fromework for local
govemment, and ather revenue options may
‘emerge from ihis. review.

A municipol levy on electricily would
effectively be o transparent replocement
of the curreni arrongement whera
municipalities exert an implicil levy o
slecticity. There are several ways in which
o lewy could be implemented. One option
would b for a standard levy across ofl
municipalities, set 50 0s 10 recover the
101l surplus currently sarned. An
altemative would be for municipalities o

Range of domestic (low) tariffs

|

Fig |

Range of commercial tariffs

il
B

Fig 2

sigrilicant impact on the econerics of thair
operations.

A centrol gront would ollocate funds to
municipaliies, sither from general fiscal
income, or from a natianal electricity tax.
This option is economically efficient,
through the use of a national fax base,

“hawever it would be impossible fo

accurately replace fhe corrent surpluses.
Over time the relevance of such o grant
would be severely diminished, with
increasing pressure for it 1o be merg
inta the equitable share,

The replacemant of the municipal surpluses
s being warked on by the National Treasury,
in consultafion with cther depariments.

system:

be able fo-set their own levy rotes, perhaps.
upto o cap. The second opfion would not
anly provide local choice, but would also
allow municipalifies fo set rofes 50 os to
racover their current surpluses. The cop
on lavy rates would upper
ceiling, and could be phosed in over
savaral years 1o help thase municipalifies
whose current surpluses would requira levy
rates above the cap.

The prochicalities of such o levy would be
complicated, and issues such as large users
will need fo be dealt with. | donot

Municipal slectricity Functions ore often
crifical 1o municipalitias revenue earning
systems. They ploy both an important role
ing, and are sometimes used ds g
credit control fool, The move fo REDs must
not lead to a severe reduction in
municipalifies revenue earming copacily,
through either siripping out electricity
billing sections and leaving behind o
weakened municipal billing system, or
unhalpful competition for household
repayment copacity.

factive il

ety pay any implicit levy ond sxerting o
significont levy on them would hove o

systems post REDs. However fha
development of REDs moy be an opportuniy,

22

rather than o threat, fo develop mare effective
billing systems. There area rangs of options.
ot with colloboration  between
municipolifies and REDs, could lead to more.
effeciive billing systems. These include o
shared ser sen REDs and
municipalities, and the potential for
contracting out between the two parties or
1o third party,
The use of electricity as o eredit control
tool is o contentious issue, and fhere are
strang grounds fo believe thot it will not be
on effective option in the future. The legality
of its use has been questioned, ond it is
unclear whether it is an effective tool
currently in any cose, there is no dota on
the exient fo which municipalities currently
use it o3 a credil conirol fool. In eddition,
the implementation of the free basic
eleciricity policy is likely fo make it difficult
to disconnact customers who have paid for
their electricily, but not for ofher municipal
services.
The National Treasury is considering doing
waork on this issue, again in consuliation wil
ather stokeholders.
The costs of EDI resiructuring

The one-off costs of putting REDs in placa is
@ contentious issue, A SALGA estimate has
put these costs s high os R1,7-billion,
however the exent to which these are irue
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restructuring costs s open fo questian. Over

The p of

for

is fo ocaur,
i

R1-billion of tis esfimate is due fo deposits
customers have paid, and the need for
municipalifes. fo. poy these over fa REDs,
however fhis s nof a costin the Inve sense
of the word, as it is simply o ransfer of
deposited money which does not belong 1o
municipalities. Thesa deposits can be
ransferred 1o the RED as a abily, os cther
debts willbe, i i

The overall effect of EDI on custamers should
be posilve, i it s not, then REDs will hove
Ibeena failure. But the move 1o REDs is likely fo.
hawe: significont short ferm effects on mony
customers, fhis s not managed properl there
is 0 danger of o negative customer reaction.

The key issue hr customers will be RED

‘assef contribution.

The move to REDs will incur ring-fencing
costs. However here again the picture is
complicated. Some municipaliies have
already ring-fenced their electricity
functions, any policy towards ring-fencing
costs needs fo ensure that it treats all
municipalities equitably, including those
who have elready paid for their ring-
fencing.

Municipal shareholding in REDs

The tronsfer of the Eskom stake in
distribution should be of significant benafit
1o municipalities. Not anly will it allow for
completa local control over distribution,
but it is also o considerable financial
wransfer. Howaver fo banefit from their
shareholdings municipalifies will need fo

tariffs. Tari across REDs ffo
ochieve uniform arifs) will see significant
moves in tariffs for some cusiomers, this
will need to be properly communicated,
as there will be both winners and losers
from this process.

The chorts in Figs. | and 2 set out the
range of toriffs for certain customers
across the REDs. It uses NER dota, and
shows the middie fwo thirds of the range
of domestic (low) fariffs ond commercial
tariffs in municipolities. So for esample in
RED 1 the range of commercial fariffs is
between 30 and 40 cents per kWh, This
means fhat when all the municipal tariffs
within RED 1 are sef out in increasing order,
30 cents is the farilf a sixth of the way up
m crdsr, ond 40 cents is five sixihs up the

Thn alnd Ievsl of final RED toriffs is
d by E

structures ore in place, and that they hove
robust service delivery ogreements in
e.

om customers, und the

will ‘maves in the prices they
see, This will require coherent
communicafion
Tied into toriff rebolancing is the need for a
coherent policy on cross-subsidies, without
this sefting RED tariffs and thersfore
‘ensuring financiol sustginobility will be much
more difficult.
The financial implications of
restru r Eskom
The restruciuring will have o sigrificant
impact on the size of Eskom'’s bolonce
sheet, however the unbundling of
distribufion should not materially offect
Eskem's financiol sustainability, assuming
that it receives o foir prics for generated
snergy.
The two main financial effects will be
through any impact on Eskom's credit
rofing and the competition fer contesiable:
customers.
Alower credit rating, if this wers to ocur,
would increase Eskom's cost of debt.
Canfesiable customers can be competed
for, and capluring these should support
Eskom's profitability.
The financial implications of
for

m el policy on the of the.
| elaciriity surpluses. Hioseier ¥
is ;Iaur from the charts that if foriff
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Beyond funding the EDI Holding Company,
ond ony financial consequences of
replacing the municipol electricity
surpluses, there is no direct financial
implication for Government.

The Government's main interest is in fhe
effectivaness and efficiency of the sector,
given its imporfance fo bofh ecancmic and
sociol well-baing,

For this reason the Government hos a

particularly strang interest in the

governance of REDs, and in ensuring that
ey face the correct incentives for effective

service delivery.

mdwm

s proviced an ovenview of so
birlet Yo il mpiafiontafing rom
REDs. i has not attempted to suggest
solutions o all these problems. However it
is vital thot ol the issues outlined in fhis paper
are dealt with in a coherent and sustainable
way
The success of REDs, ond ultimately the
strength of their service delivery, will
lepend on whether they are well run
erganisafions with sustainable balance
sheets.
Alongside this, municipalifies need fo benefit
from the move to REDs. They face issues
specific o them that will olso need fo be
ods 3
The rasponsibility for eddressing the key
issues ouflined in the poper lie with several
different bodies, frequantly with multiple
bodies, and it is incumbent on oll o them o
Mwwlahln m\ulmmihﬂ\ will ensure the
success of REl
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Electricity regulation: the way forward

by W O Bomord, G P Fleischer, and Dr. X. Mkhwanazi, National Elecricity Regulator
This paper shares some of our thoughts an where electricity ng;lhﬁen is h-::l:g, against the backdrop of

imminent changes in policy, legislati
i (E;I}. In this h:d Ih:lvshn

In the process, | would like fo recop: on the

tools that are currently available for the

MNational Electricity Regulator [Regulator) fo

execute is regulatory mondate, what

problems are being experienced in

aottempting o fulfl its mandate, and finally,

how it is foreseen that developments in the

EDI would, or could, affect the Regulator.

What teols are available

Without getting too technical, the Regulafor

has in effect three main taals or mechonisms

available 1o regulote the electricity indusiry.
ese ore:

*the issuing of licences;

+ approving tariffs far licensees; and

o stipulaing information required from

As for os licences are concered, currently
issved licences in essence repeals the
requiremants s outlined in the Ragulator's
enobling legislation, namely: “The Electricity
Actof 1987, os omended. Withthe help of
industy officials, technical standards, namely
INRS 047 and NRS 048, respeciively dealing
with customer service and power quality, have
been developed and compliance with them
are now included ag licence conditions. To
‘augment NRS 048, o directive dealing with

ion and governance that

ity supply industry

1 will for obvious reasons concentrate on the distribution field.

atthe righttime, the Ragulator would be fiying
blind and would not be able to fulfil its
obligation fo society of lorge and electricity
customers and suppliers specifically. How
are we doing on this score? More later
Problems in current legislation

1 do not want to use this opportunity fo
analyse curren legislation with o view
identify_perceived sharicomings or
omissions. After oll, the Regul 5 nat

recorded. Just have o look af the annval
Electricity Supply Stofistics publication and
see how many licansees have nof submited
information at oll ond in how many coses
1he information is not all supplies, Wht,
however, is nof visible, is the number of
retums thot require messaging aher baing
checked by volidation processes 1o correct
figures submitted), for example in the wrong
units. Why,  the form require sales in kWh

T Vh

make national policy or defermine the
Iegislative framework within which it wants
1o operate. Howsver, notwithstanding the
foregoing siatement, | balieva there is an
aspect that should be menfioned, nomely,
current legislotion does entail insufficient
punifive provisions. For instoncs, fines
currently extend from o maximum of R200
par day for nol supplying requested
information 10 o maximum of R1 000 or
imprisonment for hindering and obstructing
persans outhorised by the NER from
inspecting licansed premises. Hardly
sufficient to discourage non-compliance.
Devialing for & moment, the new proposed
ESI Regulatory Bill does improve this
situation markedly and should ease the
posfion in coses where the Regulator finds
itself in @ position where it has fo resorf to

(and even GWh} figures. Similarly, financial
figures thot should be in RO0Q's, is scmefima
entersd in Rand volues or even R millions. |
want to assure you that this couses the
Regulafor o large volume of unnecessary
work. It would be so much simpler if the
information is properly validoted ond
cormectty at the source of entry.

Let me provide some focks and figures so
that you con get o feel of whot | om talking,
about. As port of the process to pave the
woy fo rofienalise lorifls and assist in the
approval ef farilf pplications by licensees,
the Regulator regularly onalyses
submissions of D-forms and tariff
applications.

The position ot the end of June is depicted in
the following foble.

powsr qualily has also been issued.  drostic measures.
Although information P""""""b“"“"’f: Analysis of currently :"‘"I’:ﬂ' - Nombar (¥
i v p———

1 ill deal with the requirements, Issues ond Lok il s ey e iconaaior st 175000%).
problems associated with this ospect affer | el i fobk
have dealt with fariff approval. ho fag i co | 107@61%
Lof me be frank, the one fool (power) that  legislation, what ::';h:’er;\i‘unm };-mg
i “poin’ fothe  experief i e, Junapgrared oty BTN
e o e o oy
i o " R s beon dispuled by and ralevant information. Cumantly the ovbenited compleind 2001 /2002 12200%
(1o avere s pover b been BB Y G, raquives consees 0 rovids. o

i ing up in the Pratoria - P
m;:séuu:ud; m e by Reums, m;m;gm‘n'.soml These foms st b oo
bt e e wpconsitulionol, #1s  provids the Regulator wi exsenticl L Sl oo iy

is the one tool in the arsenal that the
Regulator can use to curtail rising electricity
prices, rafionolise the large number of
different fariffs existing, provide incentives
10 licensees fo reduce fechnical losses,
improve quality of supply and electricity

disfribution netwadks, efc. s fhe regulafor
wsing this fool efectively? In shod, this i
really an essential tool, i.e. THE fool. 1 will

et fo this aspect o litfe later
Finally, perhops not o toal n fhe frue sense
5 id,

infarmation spans financial information,
etectricol purchases and soles, customer and
plant details, tarif information and customer
service ond guality of power statisticol
information. The information is used in the:

sariff approval process, publishing annually
iciy Supply monionng

Statistics and

From the foregoing analysis it can be seen
that the number of licensees thet is sill
opplying non-approved foriffs s
unacceplably high. The problem fhat the
Regulator is fcing in addressing this issus
is twolold, namely the previously menfioned
lack of punitive meosures provided by
legislation ond the foct that with the advent
of indusiry restructuring, tarif otionalisation

of the word, y and a very
essenfial aid af thal, available fo the

dator i the requirement for licansees
1o provide the Regulator with such
information 0s is necessary 1o effectively
tegulate the industry. Let me state fhis
colegorically, without the right information,

financiol stotements.
Are we on track os far as information is
concemed? | believe the answer must be

phose.
The lack and/er the quality of the of
information is slowing down the tariff
DPP‘W-'”"“MFMMW’ ly. Hence, why
it i3 in the maj i

A g e pomtie

no, although are being
25
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" -

an underlying problem fa tariff approval,
especially f one wants fo use rats of retum
regulation is ihe lack of proper ringfenced
eleciricity depariments/ functions within
municipalities. This. problem will hopefully
be reduced, if not totally elimincied, once
the ringfencing exercise: as s required in
terms of the Industry restructuring plon s
completed

wmhmnmdmu

regulstory perspective and not 1o use this

s rethi if the model as
prapesed by the. an)chmn? Bill eventually
becomes the definitive modi

ofthe proposed Bill. This s not he fime nor
ire loce o do so, many oher forums and

To illustrate f s just
ook at two aspecs, namely \icunxiwn and
tariff raticnalisation.

Although the licensing framewark and

s exis o dabote the contents of

the o

Aspects or ssues that | do ret hove 1o fime o

spend sufficient fime on during this
niotion, buf os menfioned earfier are

hnqaymbunhnlvsed nhodhean‘omsuen

exremel importon nclue lsuos such o

poor orot core,

Although | can spend more of the ovailable
time discussing the problems being
experienced by the Regulotor, including issues,
ofien interralated, such as opparent lack of

the six REDs,

of private distributors, Now, mefros and
municipalities that do ot transfer their
distribufion businesses fo the REDs would
rewm\nm:ubesep‘ﬂmh\y‘li‘:mmd. possibly wif

assats, poor, or of best, only mediocre
cusfomer core, inadequate affention to
reducing technical (and non-technical) losses,
o, \donadmw..mns:«ampuw

those of the REDs. This wil ceriainly increase
the number of licances fo be issued and the:
number of entifies that would have to be
mnmuud for mmgrma with fhe stipulated

nmmd’mml}kmmxiwhmwmw“n
“commercially” e rote of retum on
distribufion ossets ond the ossociated “effort”
being spent by distribution personnel in
providing a reliable and ofiordable electrical
supply to cuslomens?

In addiien to what dvgrla > msuﬂ!men:

maintenance o
outon cument distribution ma Ihrmﬂmm

Itis fime fo

‘This aspect, foget
sh, would

is being camied out, s fhis
of low tarif levels

on the here.and now. Wﬂhmugood

of whot we need o laok out for in the future,

wilhout huvmg to fall in the frap of analysis

pum]wa S0, the indusiry restruchiing and
praposed enabling EDI Resiructuring Bill,

in nonmndvm vith the new ES| Regulofory

probably mull ina Iargar workforce thon

originally foresaan by fhe Raguloior under the

proposed PuC model

As it is, taniff rationalisatfion under fhe

proposed PwC model i already fraught with

peoblams i @l uixichonol mguiciony
is,

8il,is going o solve all the problems, right?

gt

No, wrong! Th

and o you the industry stoksholders, aore not
going fo disappear. Some of the curent
problems ond frusirations will mast prabably

prescr
iwum ESI Regulatory Bill. In the PwC model,
the Regulatar fogefherwith the EDI Holdings
Compony and the indusiry of large have 1o

1, perhaps,
oo high surplus morgins? The debaten hess,
and other similor issues will have 1o confinue
in order to firm-up on the appropricte way
forward for the Regulator

Conclusion

s indicated ot the start of this presentation,
within tha time availoble, it was anly passible
1o briefly touch on problems currently baing
experienced by the Regulator and fry and
Bliﬂr:polnm some of fhesa 10 the hllum
Py

In addition bmd new, perhaps
AR I 2ok prabkr W ok Nk-ly
rear their ugly heads, Will we be o
salve them? Yes, unequivocally, yes! Pwvided
all of s work together fo ochieve it.
The first major uncerainty conceming the
future dispensation that fhe Regulator, ond
the dmnhmmn indusiry, foces resulis from
the cu EDI n-wnumg Bill
This M 5 you are all aware, deviotes

the PricewdterhoussCoopers (PwC) Blusgrint
recommendation regarding the mandafory
transferring of municipal electricity
undertokings 1o the Regionol Elactricity
Distributors (REDs).

g
toriffs are fo be rafionalised to a small number
of *slandard” foriffs. Although, os sated,
the process has not yel been finalised, it

Would prabably snail ot et only the arfs
o fe FEOR ol b bosored by the
"-qy'vw but 0lso the process or verious

woy !urwurd which, afer all, is the l\liv uV
this pay

But, mopemw.uummww it difficult
1o chscuss o clhiive wor forweard os fhere
are siill so many unresclved questions and
issues SUHr:u o say thot with the

canform to the approved “average” mﬂ:
R Thass bt ok g
have vo be determined hy the REDs so that
@wer o pre-agreed period of time the fariffs
y_mmd vnlmn the different municipality
conform fo the average RED tariffs
These tarifl paths and fimeframes should
l?nlywﬂnppmﬂib!boﬂhl’wh‘?ﬁmd

officer Iur Em andm“ o major step
forwa taken fo stant the very
necessary Mecmmy distribution reform
process and the Regulofor, and its personnel

are keen, able ond willing 1o rise 1o any

<th= '%:e that mng present themselves
during

Provided wa mp aur lines of

@ mixure of Metro - and

REDsii

other municipal eleciricity distribution
funclions in various properiions.

is vary likely that not all Matro's and

municipalifies will transfer their distribution
assets 1o the REDs. This, you wil realise,
could vastly change the complexty of the
Regulation of the industry. Currently the
Regulator is, with the oid of :muuhn'm.
warking on the new regul
licence requirements, p-r{wmnc-
monitoring reparling - and indus
i

ohi

industry regulator

and remain pmnnmd iw Imun und learn
from each cther, the electricity distribution
industry will go from strength to strength
lnr fthe benafit of all customers and

the NER in
and the Iafter enfifies in their copacity as
service avthories. | balieve that you wil
h il ‘o
rs.and personnel

mnpvchd
of EDI Hdd-rm ﬂ-- RED: the NER and
municipolifies.
Howeves, the ESI Regulotory Bill model now
effactively.imply thof, over and nbiove the
involvement of the Regulator in the described
process, it will also sill have to possibly
steer the tariffs, o1 this stage for on unknown
r\umhard metros ar\d/ormwc-pahws,m
Certainly nat an easy
ml: nhm one cmwld-r: the edent of the
number of toriffs curenily in existence|
Hmummwlhnnmmhnbon

thot oll municipal electricity

distribution  businesses would be

the currently propased EDI Restructuring
merely fo illusirote the implications Fmr::l

26

| am sure that we will
Ingalher find the appropriate level of
regulotion required, what represants the
correct tariff levels 1o assure long term
iustifioble finoncial viability and whot the.
ideal industry structure is.

Please lef us figuratively fake honds and
fogether build o electricity distribution
industey that could serve as o model for the
world, and in the process toks the National
Eleciricity Regulator ona step closer ta its
wuundbmnmwmuwd-odddw
regulator.

Without your assistance, co-operation and
support, this vision would remain & pipe
dreom, with very litile chance of being
realised. A
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NATIONAL ELECTRICITY REGULATOR

The National Electricity Regulator (NER) believes that electricity is the

dynamo for economic growth and development of South Africa and its people.

Electricity has the power to transform ordinary people's lives, stimulate the

creation of new businesses, create jobs and make the South African industry

more competitive internationally.

M any millions in South Africa and in the rest of
the African continent are walting to share in
the benefits brought by electricity. The NER,
therefore, is justifiably proud to be elected first Chair
of the African Forum for Utility Regulators (AFUR),
which aims to support the development of effective
wility regulation in Africa; and to be a founding
member of the Regional Electricity Regulatory
Association  (RERA), which aims to coordinate
regional policy for the electricity supply industry (ESI)
ofthe Southern African Community (SADC) region.

These developments are in line with broad
international trends in which regulators agree to co-
operate with each other across borders. This usually
provides significant benefits arising from shared
resources and a common understanding. The NERis
the regulatory authority over the ESI in South Africa
It is a statutory bedy, established on 1 April 1995 in
terms of the Electricity Act, No 41 of 987, as

amended by the Electricity Amendment Acts of 1994
and 1995. The Minister of Minerals and Energy
appoints Board Members, including the Chief
Executive Officer, and, once appointed, the NER acts
independently and reports to Parliament.

The NER has national jurisdiction over generators,
transmitters and distributors of electricity and
exercises its powers through the issue, modification
and revocation of licenses, It protects electricity
customers by ensuring cost-effective prices, optimal
quality of supply and service and amicable resolution
of disputes inthe ESI.

The NER is funded from a levy (approved by the
Minister of Minerals and Energy) imposed annually on
generators of electricity that is passed on to all
customers of electricity. Customers therefore pay
for the protection they receive fromthe NER, and the
general bady of taxpayers s relieved of this obligation

Electricity will light the way into our future!
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Intemational frends: reguiating the
electrcity distriioution industries of the world

by Richard Foirbaim, IPA Energy Consuliing, Edinburgh, United Kingdom.

of eleciricity businesses across the world is leading 1o developments in measures emj

Restructuring
monltor the prices paid and quality delivered by both competitive and non-com
|unm-n‘lpn and lllpplf, sirang
lown prices a

the competitive sectors, i.

In monapoly sectors, the same commercial
pressures do not exist, and instead efficiency
pressures must be crected through
regulation. There is o fine balance that must
be struck batween raducing prices and
improving quality, and it is an engoing
chollenge that regulators and distributors
‘acrass the world are facing upto. Cusiomers
‘are keen o see price reduclions, but are not
prepared fo see deterioration in the fevel of

sarvice they receive. The farm of ragulation
must therefore recognise the lnemmgly
conflicting demands.

comm
and improve quality.

environmental responsibiliies, such s in
Ireland where protection of the enviranment
ws a higher legislative priority than the duty
fo protect the interesis of rural customers,
the dannlugcd and the elderly (Imh

Govermment - Elechicity Regulotion A,
1999, Condition 9)
Routes to meet d:hnhn

ployed to
parts of the industry. In

ercial incentives can naturally develop fo drive

financial and operafing perarmance of the
ufility. 1 is olsa vital that the regulatory
processes have o high degree of transparency,
e il
prociices hove proven efecive in many of he
bl duliiion v
the present work in
Basic lonm of regulation

Th ic forms of regulatian thot

I most Europeon object
<an be reclised through the ‘mn)duﬂmn i

canbe unp\-:d fo any business:
d

These concerns have driven the development
of new forms of diskribution regulafion, using
increasingly sophisticated price canrols.
Incentive schemes have i
reword good performance [or pendlise poor
perlormance) depending on the cutputs
order that these ‘output’ based
performance incentives do ol jeopardise

i and

#hrough varicus forms of incenive based

requlstion designed 1o reduce prices and
i stilanig

o Input
*  Output based regulation.
The simplest form of input bosed "P"mw

improve o pply.

d of refturn

A Spdiriened

oniis ossefs, Thes k

the price regulafion will have fo ioke info
‘account the cost of meefing environmental
forgets. In many emerging economies final

lenger fem qualiy of supply,
manitoring con be combinad with nddmwul
controls on business ‘inputs’, fo protect th

long-term health of assefs-and aveid !y!u"
deferioration. |PAs staff hos been at the
forefront of developing regulatory
fromeworks across the World. This poper is
bosed upan IPA's recent experience ucwhss

s Giiohin ohsadvbal i

nd detailed reviews by the egulator,and the
axpsndnwe is subject fo the approval of the.
ulator. Atthe other extreme, output

fevels. In such countries regulafion wil aim
10 improve the commercial ond technicol

ance of utilfies fo ollow fhe uiifly 1o
recaver its efficiently incurred costs,
sliminafing xubsrdy {or making nsnul:ihc::‘nd

reulaton t not spacicall concemed with
and assets necessary for the.
company lo achieve its ultimate resull, which
is the delivery of eleciricity fo customers.
Fluwdmg basic rules ore adhered to,
perfarmance based requlotion provides o
retum 1o the company bosed on the results
y ess.

the world, and more
experience in South Alrica, Lesatho and
Mazambiqu:
The objective of regulation
Iquhwmisumd&\u!cﬂ\hemdmddmr
improvements in o sector, but the form of
wguluhwu ndwm-d must be corefully
at if achieves what s
nquw!d K-yulnbn generally have the
overrding obligation o oct in the best inferest
consumers, in oddifion o other specific
duties that may be ploced on them by
Govemment. Regulation nomally forms an
integral port of @ reform process thal has
main objectives to:
¢ Increaso eficency ond reduce costs;

in countries where the utilities have o

le overalltechnical and commercial

performance, such as New Zealand,

regulation con recognise the benefits of

alloying the uiilty fo bolance quoli
ice. New

d

tween these two exiremes thare are o

multitude of variatigns that have been

adopted in different countries, dependi

upen the specific neads of each sector. One

«comman variafion is the “incentive bosed”

framework that wos initiated in the UK,
e i

iy

b Lol

nrespectio 3

basic zr\dtm price, rote’of return, ar

service quality. Any company that
consistently scores poorly s subject fo o

regulatory review of its business

In many coe unmes where regulation is newly
established, fhe regulator s foced with o
rumber of canflicting objectves n a secior
h it for

Maintain supplys
Increase customer access and choice;
Encouroge private investment; and
Ensure the long-term financial viability
of the reguiotee.

I Aftcan countriss, su¢h a8 Lesotho on
Matumhlnvo wh-v- IPA has recent

example, the Government may hove
. Yy

nominally permitted, provided output did not

teriorate. {n proctice this scheme set
specific efficiency improvement facors (by
allowing future revenue 1o rise by o term
“RPI-X", where RPI is inflation and X an
.nu:mnmoa J and hence it is sometimes

nown as RPLX regulation. In the UK this

schnme \nd!ebq»- significant reductions in
pices inprovemaris in ouput qulfy
Ishowld 5 nofed th

improved fechnicol and commercial

ﬂPP'led can chunga over time fo reflect

=lwimmm-mummmhu
limited regulatory history and where fhere is
a requirement for significant investment in

are on ndd‘mnnul m driver for reform.
Increasingly govemments are also looking
1 dlociiciy regulaion 1 toka 6 more

I such circumstances, regulation will need
hbwsmmb'uhmmmﬁaamwnm

»lmm flor maomple in the cost-quallly
mwﬁn and the leve| of sophistication
appropriate for the regulator and company,
taking account upe\:lnliy of the gmnu\mm
and quality of doto available.
ﬁlhuvlddwpﬂuubn.«m.dwu"
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explicit, others less 5o, In rate of retum
regulation the incentive is mainly concamed
with capial invesiment. Ifhe set rate of refum
is high, the regulatee will have incentives to
ilwns! mare, and if the rate of retum is low,
mguma mi\ wish fo defer or reduce
capilal invesiment. In performance based
mﬂulmnhrmw\immnkh{orm\l
the specific perfarmance fargets, mainly
associoted with operating caoss. Incentive
based reguiulim allows the regulote 1o
retain the finonciol benefits from excesding
the target performance levels, uniil th
ragulatory review when fhe,
passad o the cusiomer in
prices. This incentive works best when the.
period between reviews is not 100 short.

Identification of targets for
regul

The i and seffing of fargets for
mg..lmmn schemes is o :umn\:; and
controversial subject. Schem

countries con be compared

control jargets must also- consider polificol
implications as well as the economics of the
regulated business.

In on ineentive-bused scheme like that used

Ultimately,these el

InthelUK Borhove red

the forward looking revenve thet the utiity  the volue of benchmor comparaiors

is permitied fo recover vio ifs prices 1o the regulator and wh.s s mmhlwg thotwill
1o be corehl) in

In an exdreme cose the requlotor moy olso
consider if appropriole fo revise fhe
company's effective asset volue (assef value
or asset lives], This hapoened in the UK
where Transco (gos ’r»pelhm business) had
the asset lives extended, reducing the short
term ennualised depreciotion value of the

In ofher countries however, benchmnMng
exercises are sill highly effective regul

fool; epacil wher frer cre o kiue
of companies 1o ba compored.

lctriciy distibution sector in Finland

o example e around 1000 small

BOO companies. Inferestingly, the scole of
the challenge means thot regulators in
couniriea have fended fo fovour ox post

sefting of nuaw.a otal revenues whm m\y

con
A o ponch
rewards dependont upon fhe outium
performance. Rewards ond penalies are
1 10 o collor and cap
rgamen fo limit the financial exposure
T ninre S ahitiom e
also be used to discount exireme volues from
the seported resls,_ For exampl, for

mw‘w', days ﬂhﬁﬂ valuu lul\ ouice

on
S anbarl e sth avslobhs or
benchmarking, and fhioyare beyand the scope
of this paper, Howaver, the approaches
boscaly consider either a form of averaging,
looking ot fhe leading performers
{Fontor ey
I peshaps worth commenting that howeer
fargefs are sel, il is impodant fo recognise
ihot hey app forone price contl pariod
only. Rever

‘considered fo represent exireme.
hmrmlmn dﬁnbuyrw, umibu

fovelof ot that an efficiant business would
expect 1o incur, and even vary oficient
businesses need on incentive o seek

initally in the UK thi h confinved improvemants in performance. |

w:p;n::#s:‘ a mg::h:;hpdc’:im "'m“’m” S eC dw“ w“": the regulator sefs targets thot hecome

for networks busi

S e S Ol Disihmans, T i Hers e gl wilb o presrs ke

« Inial price reduction; and el el bl o iofil,

+  Efficiency i f was of limiled volue and the 'ﬁ‘" E‘:"‘mz coses, it is woﬂw fo ensure
h 1 at

fo emphasise either: the edditional
(incantivised) efficiency i hieved

However, benchmarki
regulators ond, pmndmg mm_ high quu!m

Ko sty o den, s
control or price confrol odjustment

chieves mechanism, for example fo ensure a
o s o iy iy company

iz ronsirol e o s, Theprocess  Examples of regulation used across
reflectod in the annual Xfoctor); or the relative  thet led fo fhe definfion of the REDs in South  the world

ofraciveness of ivesing in @ iy company

e wggess ot berchmaring il be o

key tool in the

Regulation ocross the world tokes different
forms aecording o the legal fromeworks
esioblished, but olso the personality of the

Toble: 1: Comparison o permance ond rekons of companies in ciferent couniis
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oy mﬂ.‘.nl" mm . Y feﬂ"lﬂm" ﬂmP'Dved Thh results in
o Y
North of Scafland Ed 28 8-9%' wm\ur cbjectives.
Souh o Scoond & @ INT United Kingdom
England and Woles Reguhlm in Eurepe was inifially formed on
(avroge) o 7 895" b ;
e # & s ubr.we This ouiwu'dp;v mf\e lwmbfi
ek i = e rolofion uc il adopie n e Ul s
it 7.4 o  provids admmmﬂdmmg.mldw
companies wih was
= e P e expecied fo be achieved in terms of the
Vit T £ i financial parformance of the componies.
o b an g provided o clear forward track of revenues 1o
. allow investors. manoy # confidence
i e i ) et in the businesses. Since the regulatory
o was newto ollporties, hare was
o] ! o nax strong poliicol ond commesciol pressure to
Vactor s @ 9% the success of privafisation.
Rt = W Tocs mean that the early pice canfrols were selin
i ;i b St o monne th ok encouroged sfiiency
3 S T sama fima minim il
chim i compan o rpocd wiocives il L s o e o0
byl companies o resporedioncentives s i The \mmmmmm, ond efficiency

gains exceeded oll expeciations. While this
led to high profits by the regulatees in the



early yeors of the incentive scheme, these
benefits were then passed fo the customer in
subsequent reviews. Arguably, had the initiol
incentives been weoker, fhravgh the sefting
of tighter fargets, the same efficiancy gains
may nothave materialised.

25 ol porties became more familiar with the:
regulatory environment, price conirals
became mare fargeled ond forced greater
efficiency improvements in the sectar. In recent
years the requlator in Britain hos sfarfed fo
meve towards regulation that links revenve
10 the outputs that are achieved rther than

recovered will be loter disallowed) the
regulatory system is efficient and permifs o
tsom o less than 20 full ime employees fo

AMEU

erass-subsidy from befter off customers being
provided on elechicify farifls. However, there
s growing recognion ihof cross-subsidies

Mozambigue

and ollocative inefficiency. Cross
are dificult 1o implement in i

siagas, and thece:is file 10, report on fhe
actual octivifies of the regulotor. Howaver,
historicolly EDM has plonned us bu:inu!
operations with th

Tha Industy does not heva fo ecover il of
its costs through customer charges;
govermments have intervened by providing

s e o Y caie- W Vol thot
the Gowemment wil garmi. Thae plors
‘Cantrato Programma”

distrbution hulmmumnw'\mked inport
lnnmnﬁmummimw&mmbu
performance based scheme (see Box 1).

Regulafion in Australia is performed on»
bosis ond is similor 1o the UK in |hu4 it

and form a defocto price conirol, specifying
key factors such as .lmmcun;on fargets,

Former CIS

In the farmer Soviet Uniion prices for electricity
economic planning and

based regulation. The price control formula
i ecific Iermp“hnk:d lothe qvai’r

results. ﬂnvdﬂm;hmhomlmedb

sses of customer th
they believe must genuinely be protected from
ek s i b e el
they usa. This compromise is cre fhai i
being seen as being necessory for the wider
benefits of reforms fo be realised. Sociol
FSbk il sy v i o 1 s
it of power se :

A Targefing ol
winerable cusiomers con be cost effactive
for Government, and need not adversely
impact on the private sector, and quality of
supply. Kyrgyzston and Slovakia are currently
designing effective social proteciion
isms which will provide supparl 1o

used

of el oc u:}..md by the
busi Australia is fo move
""1"”""’““9’?“'"""3‘“’“ reguiation,

assur \mwnlnlvsdlsfm-
problems [dumm the best advice of

4
of supply meosures fa be included in the
cantrols. for fronsmission businesses.

UsA

The form of
siight Roe

inthe USA is genarally

in, but without the promised actions of

those most in need based on am, 1o pay

and wlingnes o pen 40 ongoing profc
i 1751 crapiafing i oo Bk s
:mwmm impact redution

poveny
will hove in the context of o

unable fo cperale the businesses as fhey
infended and are pulling out Ukn:ine and
Aserbaiian are two exom ere the
reform process has d:lhmudnomlbene:h“‘

rag\am\ e\edllmry market.

Tariffs, ar to increase them to allow

hmmnmhwww form probobly
ihe single mgg.sr ssue for regulators and

Return. This requines. unﬂfﬂﬂ
company's investment

s and aperofional
expenditure. Af these the regulator
invies cusiomers o chollenge ho proposol.

have nat been increased fo o level fo allow
cost recovery, and subsidies are not

when embarking on reform
thout tockling this ot on ecrly sloge

projects. Wi
oinahieg e o issues, reforms.
Torf design

disadvantoge is its lfigious nature
whd\\ high csis of regulafion, and
m“‘"‘“ reowon. Butig ot

Germany
At prssﬂl, the electricity secior in Germany

based systems on the grounds that Rate of
Mumz::lammmwlwmmb
opt for new invesiment rather thon fo ensure
the best use of existimy investments.

New Zealand

is reguloted. The
vaemmnnl carries out the regulotion
function directly, with companies subject to
ex-anie appeal 1o the compifion authority
(;h. Bundeskartellam) which conducts

ions of whether price levels ane
,va.smise and has sirong powers o fine

businesses in NstwhndwbﬂledBﬂ!
relafive 1o their

Ity supphes, but with prices around double
R More ecently Germony has

score |nr ‘each company. If g cwp:nry
‘consistently receives rcuru scores itis
e v, Wby e

Table | preserts dafa for a number of s
across the Workd, The lable comparas the

with @
W"I mnnhndmuﬂm

quality
of supply offered and the refur on assets
3 s The

isthe threatof a price mmlmammw

distribution busmusm balance their
qualiy of supply ond price.

Finlond

The approach fo regulation in Finluml isvery

mlnr 1o the opproach ad: in New

land. The key difference between

New Zaoland and Finland approach i mm

they use o refrospective, of ex-post form of

regulation, whereas in other counries the

Price control is forward looking. Al

there are increased company risks with

ex-post method (nof knowing f revenve.

toble shows that here s no hard and fast

return on assel value that should be

and that even within countries

lmfnm)c condifions

lhwldhlhemma]namcm be signiicont

differences in the retums expected.

Affordability

There is o balonce 1o be made betwesn the

need for disinbution ‘huun-sei recover

ulm:nmmmpq
for the elechricily they need. Affordabily of
he pooris often o key issua for Governmens,
and in some cases this s managed througha

3

paosr: in Lesotho there is o very low rate for the.
first femwe units consumed {matched o the basic
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‘lacticity requirements], which then increases
- poer H el

of the income generoting capability of the
assel, its repk cost with @ modem

subsidies and there is therefore o need fo
raconcile the conflicing inferests of ensuring
fair pricing, social prolection and profecting
e financial interests of the wiilify
Ensuring liquidity
An issue that is closely linked to the
ction of
distribufion system revenue. Liquidily s ane
of the most ertical ssues facing any businass
ond has plogued most developing world
distribution secfor reforms, Without cash in
the market, n reform will succeed.
Regulators have recagnised the need for
distribution businesses to protect their
revenue thraugh o number of different
schemes_ In the UK, there are o range of
measures that companies are permitied to
adopt, from the instollafion of prepoyment

the South Alricon f

equivalent asse, or the depreciated histaric
cost. The income genercfing capability will
depend upen the commercial enviranment in
which the assefs operate. The regulatory
structure and the obility 1o predict future
weisa in defermining the asset
values. Regulofors must be coreful they do
ot make this argument circular in assessing
osset values.
The individuol gsssts may have litle volue:
despite the foct thot they were installed ot
substantiol cost. Their value comes from
being operated fogether to provide a
service in return for on income.
Ifthe isinsuffi

In the UK the incentive based regulation
scheme delivered real reductions in
distribution charges in the order of 10-
12% over o 10 year period, with ongaing
improvements in guality of supply.

However, in the erly years o cautious
approach wos adopted and o similar
approach should be considered for South

The problem of liquidity is as much as
problem in South Africa s anywhere else
in the world, if not mare so. The regulator
and Government must suppart REDs in
combating non-payment and thefi by giving
the REDs the tools fo fackle the problem,

the cost of operation, maintenance and
refurbishment, then costly assels have
minimal value,

Many companies will show exomples of
how 1o value assets and these models are

prepoymen
mefers shows that these devices are not
infallible, but the combinafion of inspections,
matering improvements ond the use of legal
action to punish theftof eleciicily has reduced
the levels of non-payment in many couniries.
In Argenfing, where the alecticity sector has
a mixture of relatively sophisticated market
‘mechanisms, mulfi-nafional c

customers, but also cuslomers who have
extrema poverty, innovaive approaches

tools for a
baselina. However, it is important that
ulilities recognise that asset values
calculated by such models may not reflect

@ “market volue® for the assets, ond that
the revenue resulling from a reosonable
return on that valus may not be realised in
practice if leads to unacceptably high
prices,

Put simply, assel valuations and refurn on
i

or give the REDs financial
suppori

Unless o coardinated approach is
adopted, there is o risk that some of the
foilures of reform experienced in the CIS
could be repeated

In o South African context it will be impartant
for the Govemmen and regulotor to work
closely with the REDs to determine fhe steps
that can be taken fo prolect the poor; and fo
link this with the brooder Goverment
sirategy for ntoged.
Conclusions

The benefits of market reform have been
recognised across the world, and there has

allocation of subsidies
In Buenos Alres, the provincial and national
Government pays subsides 1o distibutors
i compensale for unmelered cansumpfion
inthe shanty sowns surrcunding the city. Each
iy fown s metered 0s © single unit and
ihe tofal consumption is compensated
through fhe toxes due from ihe companies.
This armangement hos a revenue neutrol effect

sy from energy sales is being
m;”;"—dﬂu key aspect of sector reform.
Non-poyment is o problem throughout
world and is linked 1o the history and culture
of each country. In the UK thereis o rodition
of payment and a legal system that
recognises non-payment and inferference
with meters and oiher equipment as serious
In other countries there are
waditions of slectricity baing provided by a
state owned tion 0.0 public good,
so that certoin customers [government
departments, hospitals, army, police, wor
veterans, pansionars, ete ) hove not
wraditionally been required to pay for their

Solutions have been found

re is no universol

panacea o tha problem.
Asset value, and refurn on assets
Thers s o widely bl view amongst leaders

of o utilities revenue enming requirements.
the revenve allowed will be determined
by market conditians; and if it comes 1o o
sole, the assets are only fruly worth what
somebody will pay for them,
The physical volue of the assets and the
actual valus are two different things - the
loter being dependant upon future eamings
ond therefore the regulatory framework.
On the other hand, if regulators consistently
set assel values significantly below
raplacement cost, regulotess will have
insufficient income and no incentive 1o
jace life expired ossets ond quolity of
sarvice will deteriorate. Once ogain there
is a balance fo be siruck.

Trends and implications for South
Africa

Itis likely thet regulotion of distibution
businesses in Aftica will contain
specific incentives. Howeve: we must learn

beenag of the
slectriciy sector. A key part of the reform
process s the role of the regulaior. The
definition of fhe role of the regulator, his
objeciives and obligations are vital 1o the
davelopment of the reform process

The regulater con set objectives through
incantives that are placed on distribution
companies

These can be commercial incentives
through rate of return regulation, or
fechnical incentives through performance
based regulafion, Performance base
regulation needs good dato sources, and
the more sophisticated the contral the
rmore complex the dato requitements.
There is @ move front basic rofe regulotion
fawards more performance regulation
across the word as markets mature, bt
incentives must be considered carefully.
The seifing of a. target for one
perlormu::a index may have an

from that
incentives are blunt instruments. When
incentives are well structured and well
aimed they work with somefimes starfling
effectivaness, but this virue can olso b o
problem.

Anincentive fo cut costs thot is not balanced
by other duties - for instance to maintain

'Poly - can to
onal performance,
by on increase in

refem et powarsecor reintinscaly ﬂ“j:dv'diun in oper
; : :
should onl ar financial performance.

be considered If it genarales
substontiol cosh. But on industry’s worth is
nat the book value of its physicol assets. In
mast accounting convenfions i is the lesser

A reasonoble balance must be found
between such possibly conflicting
objectives for sector participants.
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of the business. It s therefore impn::m
that for each market the optimum form of
control be considered carefull, so that on
appropriote level of complexity is selected
to match the ability of the market 1o
respond against the averall Government
ond regulatory objectives.

Whilst the regulatory framework may be
complex, ond there be many facors that are.
used 1o drive the price controls, there are
two basic factors that influence customes
Quality and price.

Ultimately, it s these factors that olso.
concem the regulator. &




Products

ALUMINIUM
- Wire, strip overhead conductor and profiles.
COPPER
- Wire, strip, contact wire and conductor.
POWER CABLES
- XLPE cable
- Low voltage PVC cable
- Aerial bundled conductor
- GP wire
FIBRE OPTIC CABLES
- Heavy Duty Duct Cable
- Steel Taped Armour Cable
- Short Span Aerial Cable
(Non metallic Self-Supporting Cable)
- Long Span Aerial Cable
(Non metallic Self-Supporting Cable)
OPTICAL FIBRE GROUND WIRE (OPEW)
- Buffered loose tube (non metallic) OPGW
- Stainless steel loose tube (metallic) DPGW

MALESELA TAIHAN ELECTRIC CABLE

(PTY) LIMITED
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The corporatisation of the Central Electricity
Board of Mauritius: lessons leamt

The corporatisation of

by P15 van Niokerk, general manager, CEB

o pabllc sarvice In any covatyy I fraught with issues arising from gove
jon and in spite of it being a fradeable

is no excepti
commodity, it is perceived to oy “acquired right” and considered fo be an essential

Electriclty is, furthermore, essential to the
commercial and indusiriol development of o
counry and the macro-econamic effect sf o
confinuaus, reliable electricity supply of
‘good quality has for reaching significance.
- i ik Bk

living conditions.

Organisational

The Centrol Electricity Board is a parastatel
Ibody whelly owned by the government of

intentions of the corporate plan, the needs
of he various shorsholdars must be very
corefully bolanced.

This paper is infended o give on overview
of the corporatisation of the CEB: and
summarises the risks, advantages ond
disadvantages of major reforms.

This paper provides:

« an assessment of the key issues facing
CEB i light of the power secior reform
initiative;

the strategic direction envisioned for
successful business restructuring on
commercial principles; and

a lack of the financial status of the
organisation as well as sirafegies fo
improve financial results for the: years
cheod.

an overview of problems encountered
and lessons learnt during the process.

.

.

Elactricity sector reform
In meeting its social obligations as electricity
rovider 1o a ropidly grawing iskand nation,
the Central Eleciricity Board has not olways
been able to operote on commercial
iples. This has contributed 1o & weak
n for the ulility over the
years, Given thot the country is now
completely ed and the of
living hs risen for the majoriy af the

Mourifius ond reperiing fo the Minisiry of
Public Lh\ms Eslblahad on 5h Dacember
1952 by the Centrol

Em:vriaty Bnnrd Ad of 25 January 1964,
CEB's business is to “prapare and cormy out
mpmummmawmmwamlch|m

promoling, fing and improving the
gammm ‘ronsemission, distribution and sale
of elecricity” in Mouritius.
Frox

rnment’s.

ice for modern

Mission

We understand that the future of our business
depends on delivering value and quality
service 1o our customers and siokeholders,
ond that our business is fo provide our
cusfomers, mof with simply electricity, but with
the benefits they wanf; in other words,
comfon, security, enterlainment, and fhe
ability 1o corry on business and indusiry.

W moet the expeciations of our customers
and by:

and 6 maximum demand of 31 MW of the
fime of the country s independence in 1968,
the Ceniral Eleciricity Boord has focused its
afforts on the supply of slechicily fo all seclors
of our society, thereby contributing to the
social and econemic development of the
country over the years. At the same fime os.
we were completing the national rural
eleciriicotion programme in 1981, we wers:

also exending our nebworks 1o supply new
ind of the export

+ Delivering prompt and sfficiant
customer se

+ Developing aur emplayess and

roviding them with incentives

+ Providing on offordable, safe and
reliable elaciricity supply

* Underioking our business in an
environmentally responsible manner

+ Being the prefered employer in the
region.

processing 10nes ond the needls of a growing
fourism sacior and fedile industry.
Conscious of the couniry's heavy

Vilues
s we meve forward wih our comorate plon
: o ouhib

slactricly supply CEB hos invested
in building up generation capacity,
Inioly s haavy us) ol oed porvatsiaions;
Al hydro potentiol hed been expleited os of
1983 when the D! Dam wos

these values in their day-to-day work:

*  Respect, honesty, ond loyalty:
We deal with our colleagues, customers
and stakeholders on the basis of frust,

mmpa=<-¢ supplying water fo the

Champogne hydroeleciric power station.
W 2002 electriciy soles totalled 1 492
nilion kKWh, CEB fself 968

v
interests, We shall remain loyal 1o the
ideals, ethics and values of the company

* Prde and omnership:

million kWh of energy - some 57 % of the
country’s requirements - from its four thermal

population, CEB con
its social obligations with rh- n-.d o
operate as o commercial entify.

To realise its. plans, the govemmnl ul
Maurifius committed o improve the

condition of the sector thunh
improvements in efficiancy, reductions in
,,.um upanym mm and injection a{

pos
which have a combined copocity of 367 MW,
The remaining 43 % of energy require-ments
wos purchased from independent power
prochucers, which have a totol firm capacity of
111 MW and produce eleciricily from coal
and bagasse. With o workfarce of

approximately 1800 employees, CEB safely
ar

mlmg »— following distinct = steps:

« Corporatise the CEB as a vertically-
integrated uslity;

Sat up an Independent, mulii-sectoral
regulator;

Invite @ strategic panner 1o assist in the
management af CEB.

.

.

i dependably delivers slecticiy fo more
hean 330 000

Our vision, mission and corporate
values

Vision
We see ourselves os ‘o world class,
commerciol i ity encbling the

by and participate
actively in building pride and ownership
of our comorate voluss.

* Courteous, excellent service:
The rafion is our client. We sholl always
endeavour fo provide @ courteous and
excollont i sotitying the cleciricity
sarvice needs of the Mauritian public.

* Superior performance:
We perform our fasks in a professional

manner and produce our outputs 1o the
best of our ability, with optimum
utilisation ind with o focus

on continuously improving the qualiy

and reliobility of the electricity supply.
* Team culture:

We people in the success of

sl it

caoperalion,innovaHon, communicafion

he region”
34
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support, and involve stafi in the

includes performance-based
and incentives for

we make decisions in our orgonization.
Corporate goals

donor/lender insfifutions.

i
d ] al ol
: an: aersn!::mwa bl wvested with the powars and mpcnnb\lmal
o

Our strategies o achieve the goal of

financial soundness and efficiency include
moking improvemants fo o number of exisfing

intemal as well as infroducing new

procedures and stoff funclions. These

strotegies embody:

+  Improving intermal financiol processes;

o Modernising billing and revenve
collection processes;

Ensuring capifal auihorisafion requesfs

are business-cass driven.

+ Designing and implementing staff
raining programmes an both technical
and business subjects

Information systerms

Advances in information  and

communications technology (ICT) have

increased the power of the consumer and

assels and stall 1o cperate in a regulcted

market s o verically intsgrated eleciricity

company. Accordingly, the following legal

sfeps are being underioken:

*  Amendment of the Electricity Act of 1939,

«  Esfablishment of the CEB Transfer Actfo
wansfer assets, rights, and obligations
of the existing compony to the new

¥
relationships with their customers and
sFukahell‘ars CEB must invest in ICT

high
|

Enactment of the Uity Regulotory Bill
forthe establishment of the independent
regulatory body.

aeguxnmry body

,‘,\ nhgmmtﬂumdgmwmr Not

o Acively ge f | risks; and tools, training, and support
. I apathto ility by not only 1o provi i
- Minimising copitol bomowings; level of service, but olsato e
R e bk il processes and sfficency. CES has cleatly
Reducit roduction and ofhe
p Ll o whmrafie informeion Systemn Plon
Sustaining and growing our revenue: -n late 2002,
bosa. Service delivery
ntogrted planning Improving the quality of our service delivery

To ensure a secure and cost-effective supply
Mdmwﬁ:rcnmmemr\ Maurifius, CEB.

o Corporate Planning & Research
Beoarmant i resscraily forlong daem
planning including demand forecasfing,
generation planning, fransmission and
distbution ploning, and sirategic projects.
The § ichafer 7 o plumin . sp

embody.

.

Implementing infegrated planning
processes fo improve businoss
praparedness, reduce overoll system
exponsion cosfs, o isks;
\fianw\g and developing inifictives to
meet and manage current and future

.

will imprave our customer relationships of
the same fime o it mnﬁhum o revenue
gromahand costredur
d:lwuvbnd:bonamdmﬁmﬂ bedeveloped
. Strotegies fo address
ﬁhuu areas include:
¢ Resiructuring the Distribuion Department
and creating three Customer Service
5-Arec North, Arsa Centre,
West-with responsibility for providing
“one-stop” customer service needs in
sach Area;
Developing and implementing o
comprehensive, integrated proteciion
plan to minimise the frequency and

elactricity damand; severity of ; and
power cutoges; an
* Reviewing power purchase ogreements |y 4 cing o customer service
and -dengfgwh:m;';m e arientation among field stoff and
highlighting areas where pe
- mﬁm.?’k profitability of existing improvement is necessary.
! Corporatisation
Desirable employer
The path o becoming o wodd dassdecricy | Cverview
o]
and metivate people. With an mm& “ o use to achieve the objectives of power
im? and an Tl-mul .mémnm.nl of saclor reform is fo corporatise the Central
avolvi I lfestyle, and demographic  piecsqcit Boord into 0 new compony.

trand: CEB recognises tht it must nof on
IH o R ol Bk cf e
skills, i st olso esobiih @ more modem
employer-employee relationship.
Sirofegies to assist in the ochievement of
this goal include:
+ Complefing an employee profile;
¢ Preporing o mmprnhnmm Humon
Rescurces Plan fo:
Aftract and -mln individuals with
eritical skills;
Foster knowledge transfer from
retiring employees;
«  Provide succession plans; and

A series of lagal framework, corporate

governance, finonciel, technical, market,

tarifi and human resource issues requirs

immediate afiention as port of the process

of corporatisation and CEB - n\nng with
- hos begun o

of .mw undetakings and the regulation of
the uilifies’ operating environment, it will
ensure that ufilifies under ifs jurisdiction
operate in o manner consistent with
consumers’ inferests. Gaovernment, in
conjunction with its legal advisers, is
currantly drafing the condifions under which
the rogulatory body will be set up ond
operale.

CEB successor compony

The steps and ferms under which the
successor company 1o GEB will be
established are os follows:

+  Drowing upo memorandum ond ortides.
of essodiafion.

Registering the new company.

Issuing a licence o take over and carry
on CEB's business.

Confirming the financial condificns nl

the conditons undar which
mmna CEB sfaff and. pensioners will
be fransferred fo the new company.
CEB business fronsformation

Our business - foday and tomorrow - s ol
‘obout service delivery fo our cusiomers.
following dingram, illustrates the concept
using the analogy of a railway.

Service is whot we are dellvering by means
of the two roilwoy fracks i.e. through excellent
operations and customer service. These
tracks are st corporate

and shored business services, nomely,
planining, finance, and ofher corporafe
services. The !m:ks and rhm: support

IRE
3

oddress these issues through o series of

steps and plons os described in the

following sections.

Communicotions Plan

In order 10 be os open as possible ond

thereby gain the cooperation of all
keholders, communication plans ore

and remuneration system, which

needs of the publi k

Mlustrate 1 vorious
organisational unifs as we go Do
business of elactricity service delivery.
CEB s not, however, currently well suctured
1o fit this picture nor fo operate on
commerciol principles. For the successful
restructuring of its business, CEB embraced
wm new siralegic direction oullined in fhis
plan in 2002 and has already

begun to implement several business

, ond

measures fo fransform



operational and business processes in
different depariments, os discussed
Restructuring

Corporate planning and research

This department is developing o compre-
hensive forecasting process, nof only fo
secure adequate supplies of electricity but
olso to provide an cuﬂnok for CEB's
revenues. Volatili he energy sector
globolly-whether Emm m\ prices or other
‘economic lmd: ond in the Mouritivs
econom ‘both demand fo slectricity
e price m\cntu CEB ﬂwx!
manage. Preporing and tracking der

and sales forecasis will give CEB the ubllw
o recognise risks and foke mitigative
action.

Another key area of activity for the
depariment is ihe development of a revis
toriff structure and five-year forifl strategy.
Working with demand forecasts, system
expansion needs, ond financial projections,
the depariment is using @ newly developed
model o assist in the seffing of lunlls that
provide CEB with reasonable re:
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responsibllity for both the
operational and financial
perormancs

is entrusted 1o sach area
manager.

Finance department

In late 2002 CEB caried
ut o business process
review of the Finonce
deporkment, i

Commities, audit abjectives are being
pricritized, and o company risk profile is
being prepored

Corporate odministration

The Corporate Adminisirafion Deporiment
was fermed in 2002, foking in functions of
the previous Administration Department os
well s functions of the compony secrefory.
This Depariment is managing the lagl,

oll areas of ocivity within
the current department os well as the

‘organisatien and strucure of the depariment.
Thwwdudedpmcummpmudums
biling and coflection ond business
case formulation for capiial aufhorization
requests. Atthe samefime, o forecast
model-a crificol strotegic tool for decision-
making w;h will clso ossist in long-term
finoncial planning ond budgeting-was

. Also inchuded in the review wes an

nmmdhmdhvdedtmedmdb

involved in sector raforms, such s seling
up of o CEB successor company, the legal
framework for the corporatisaion process,
and registration of the new company under
the Companies Act, and tronsler of all
existing assets os well s confracts binding
CEB to third paries.

Human resources

The Human Resources Department is
challenged with providing the sirategic fit
i.e. having the required skills fo support the
bask FRA

s & resch ofthe revisw, CEB will bo making
o number of stuctural and procedurel

obiectives of the orgonization. A humon
resource audit will be carried out to identify

changes in th
g s nvw?nhw place, in accordance
with dentiied needs; @ new lormatfor budget

system will be devised to have the right skills
in the right place, The HR department is

introduced; an eccounfing exercise is being
carried out 1o update the osset register and
restote the value of our assets; ond o new
charter for the finance committe of the
board is being developed.

Production

Several enhancements in spore parts holdings

currently working

which will ancompass the follawing:

«Job evaluotion and fraining,

Condifions of service ond industrial
5.

.

*  Chonge management programme
+ Communication programme fo

welcome chang

* Mo lonn

cover its costs of supplying "mm'ﬁ and the inventory monagement system ore Tm[:w::warp 1on
senicesand, 5

: i bothine and fooies * Ovarcoming rssionce to change
of pricing and equily among the various Ber: by -mw
customer classes. bl ‘ ol .

formotic i ¢ developed, os is o least cost generafion  Financial outleok
f:(nm;m i 2 i dispoich model, in collaboration with the

fion systers Capore Sales and revenues

Aninformoton echfislogy and manogement

lenmg&immrd'mwm

ot aroh,

581 up in 2002 with the objeciive 1o inegrate
the activites of our various adminisiraiive,
commercial, finoncial ond engineering
od 1o meet the information

of our customer service, operofions, and
slelegic manogemen! processes The

abso prepared on informeion
srtems plﬂn ‘whereby CEB would obtoin an

G fjocial pesion. A srotegic fuet
holding plan is under study fo optimise fusl
erdering and holding and fo safeguard
agoinst ony force majeure such as shortage
o fusl uply-ine availobility. Reward
incentives ot power stafions are
under review in an lﬁod to increose
opsralonal sfecheress,

systems in a phased approach over the next
three to five years.

Transmission and distribution deparfment
The Transmission ond Distribufion Deport-
Pl structured oround three,
decentrl mer sarvice oreas with

cur older power stofions are under review,
o3 is the impoct of recent waler rescurce

y
sales increased in 2002 over 2001 by about
3% o reach 1 492 GWh. Lower sales could
be aiirbuted 10 a slightly lower GDP growth
e caused by a slowdown

g a5
n.aormaw. o 15% G e

our existing

rasources. Thess cansfroinis moy lead fo a
downrating of the copacity and energy
potential from existing generalion sources.
The long-term wﬂmk «m- mplmzmm of

the obj mw, of improving ops

] 0 nmgmlwben-
responsiveness fo customer needs. The
areas ore set up on o geographic bosis
covering the island of Mauritius in terms of
oo North, Area Centre, ond Ara Wes!,

plant is under smd. by the Corporate
Plancing o  Deporiment,
Infernal cudit

‘I'ns business process mwdh qunm

The araas ore responsible for providing
““Q-llcp customer service; that is,

Au rasult of this review, an audit choreris
being drawn up for the board’s Audit

a7

, mainly as
@ consaquence of the 10 % increase in
electricity faiffs ond the revision of meer rents
from Rs 2o Rs 5.

Costs

The major seurces of costs for CEB ore

shown in the figure below for fiscal years

2003 and 2004, and comprise the following

four elements

* Purchase of elechicly from independent
‘pawer producers and confinuous
producers, accounting for about 30 % of
onnual fumover;
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>

Interast chorges and servicing ef loans
and overdraft, accounting for about
24 % of annual tumover;

Purchase of fuel and lube ail, accounting
for about 23 %;

Operations, maintenance, and salaries
and generol administrative expensesfor
the organizafion as o whole accounted
for about 18 % of annual funover.
Only the remaining 5 % could be used fo
meet other casts and/or make allowance.
s b e

.

is estimated ot Rs 1,168-million, or obout
24 % of expected tumaver. From the
praceding diograms we ses that only about
5% of expected tumaver would be avoiloble
for cther expenses, including capiial
expendifure. In ofher

CEB 1o finonce the refurbishment ond
rénewal of its capital ossets, sither expected
Iean repayments are rescheduled or more
funds are borrawed from external funding
sources.

Financial plans, years 2003 and
2004

CEB's fiscal year runs from Jenuary 1 fo
December 31 each year. The current
financial plan and 2003 Budget were
developed in late 2002 based on current
levels of business oclhiy and o hmen

In 2004, the forecast 11 %
ineroase in tumover, which in iself is subject
o uncerteiny, the erexpenses
is projected fo drop to 2 % of umover.

Moreover; we preject an omount of about
Rs 455-million, i.e. over 8 % of forecost
tumaver, will be required for financing capifal
projects. Clearly CEB will be looking for the
participation of private capitol in key

will be luvump)d n 2003, in i wih 1o
gools ond objctvesof this corporteplan

ot the same fime as we sesk jo bolance our
own financiol outlook.

kst forgets ideifid vil bs

to manage key

1
rsglodebebtin plnng

Flchaions i e lobl pico of sl ks
‘and currency exchanga rates

.

et the purchase price of fuel
slecinciy purchased

ailand
from independent power

o
e, the prics of fuel o

uud far »-a Fort Gwru-
generating stafion - which
peodhcss obout 40 % of tha
energy ger s
o vared bom LSS 125 1o
gl ‘e mekic fonna
during the course of 2002
alone: The PP purchase price

The ouflook for fiscal years 2003 and 2004
was based on the key ussumptions oulined
in Table 1

Based on a forecast of electricity sales of 1
606 GWh in 2003, and 1 784 GWh in
2004, and assoming o upword revison in

i ndeed on e exchunge

will enoble us to forecast our costs and thus
aur revenua requirements. Second, risk
aanogyement policies 1o be adopled i the heor
future wil permit us fo assess the impacls of
these key porometers on cur finonciol pasifion
In the light of thase evaluations, decisians con
be foksn on whather 1a acively manage the
risks-which has its own costs-oke ofher aclions
1o attenuate any adverse impocts, or simply
bear the risks.

Electricity tariffs

One of the root couses of CEB's
unfavourable financial situstion can be
traced back 1o on eight-year period
between 1992 and 2000 where electricify
cates were held constant during o period
of massive capitol investment to meet
ropidly growing electricity demonds. in
Mouritius ond where the average annuol
inflotion rate was 6,6 %

‘As a joint UNDP/World Bank energy sector
review in 1994 concluded, CEB's tariff
structure ond price levels were nm
oppropritely sl in such o at
electricity consumers would be :hnrgnd FM
real costs they impose upon the electricity
system.

While this policy of subsidizing electricity
prices has been beneficial o the annual
growth fate of our notional gross
domastic product ond to socially
vulnerable groups in the papulation, it
hos dramatically worsened the financial
situation of the organisation.

In real terms, that is net of inflation, the
average selling price of one unif of electricity
has decreased steadily from just over Rs 2
per KWh in 1992 to opproximately Rs 1,30
porkiWhin 1999, os depicted in Fig, 2.

Dol D-yhiamhmvew thmun
rupee has lost opproximately 20 % and
15% of its value m-nst each of these
currencies, respeciively. In addifion, most of

cur loans and procurement expenses are
denominated in forsign currences et ollaur

tariffs, we Iwrecusl m
Kb Ta

be Rs 4 B55-million and
394 mmm. raspectively.

Major

IIBMMWM:*W-#W

L i

re shawn in the diagrams above.
In 2003, the business-os-usuel budget

lnr the CEB Finance Dawnmnm aims to
address his challenge tsing o two-pronged
St Bt

requirement for invesfing in capital projects o . Fis In 2001, about 633 milki
43 % of the tolal eleciricity sales in Mourfius
Assumptions Year 2003 were sold below the octual cost price.
78% Clearly, if CEB, is o mest its financiol
Cusormergrowh | 30% bii y future, rofes
Price o Electriciy be cligned with our true costs of produdtion,
Purchaes. 2002 prces fransmission, disiribulion and operation. A
Fiaawy Fowl Ol Price | 8% increase five-yoar tarif strotegy is under preporation.
Fiydro Aoty | Mool Rarotol | Nommol Rerial Changes vl be phased in over o pedod of
Forsign Exchange X saveral years in order fo ovaid imposing rate
Raes 5% daclioa is MUR | 5% dacling in WUR Sl e A
:;:Z.:mm o oy :I:u:@!qkrmm:ﬂ sirafegy will also cmhln the
Eoctren Tahs o - s e
A ol iR s revenves and thereby ninn \Is resource
2 llocotion progromme for the vorious businass

a8

units in @ more rational manner.



HAWKER SIDDELEY
SWITCHGEAR

Introducing a new range of YEMURAI type VMV 12 kV metal
enclosed vacuum switchgear with ratings up to 2500 A at 25 kA

Designed, developed and tested at SABS in South Africa

Fully type tested to IEC 62271, 100.1 and ARC control to IEC/SABS 298 :

Extends the life of Hawker S‘ldde!e-y and Brush VSI switchgear panels
Retrofit the oil breakers with nc;w VMV vacuum circuit breakers

Operator safe with breaker removed from panel

Tel: +27 11 764-2566 » Fax: +27 11 764-6197

I YEMURAI HAWKER SIDDELEY SWITCHGEAR
SWITCHGEAR

ncorporatng Haor Sddeey
Blectric Afrca (Py) Lid) E-mail:

£0.Z3 » WWW. za




Botsebi Engineering Services

Prepaid Agencies, the way forward

Botsebi

meter maintenance on the low voltage side

The benefits o tis are:
+ Vending hours that sults the customers

« Addittional vending stations where customers need it

« Meters that are purchasing electicity regularly
« The retum on investment is phenomenal

For further information contact
Alec Mashabeta on 082 375 7606
or
Koot Nel on 082 564 3758

SIPHUMELELL

Domestic olectricity meter audits for prepaid and
conventional meters

Must test conventional and prepaid meters

= Captures meter lests and data electronically
Eliminates fraud - checks and balances.
Tailor made to sult customer requirements
‘Must prove functionality of meter

Data to merge with sccount system

Checks polarfty, earth leakage and tip circuit
Must check mater for accuracy (SABS)

Must enforce audit procedure

Capture GPS information i required.
Barcode function if required

User friendly windows driven access database

For further Information contact
Sipho Mabuza on 082 459 2655

o
John van Schoor on 082 881 4835
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Major issues
Shareholder’s requirements
The shareholders/owners should be very dlear in if's
ultimate cbjectives for the ufiity.
Political ideology
areholders should be very cleor regording the
finoncial obiectives of the ulily, It s not possible for
example to provide social services from o
commerciolised company.
Change monogement
To ensure thot stakeholders are fully owore of the
cts of corporatisation on vested interesis, It is
essential o launch an effective communication ond
change management compaign.
Organised labour
Trade unions inevitably see the process of
comoratisation os being detrimentol 1o job securiy.
Macro-economics
Invariably the wfility will still rely on Government
guarantess o ecquire loans for major capital
investment.
Conelusion
 Stari the pracess of corporafisation with o clear
vision of the end stote. Hove a clearly defined set
of concise bjectives that hove been ogresd fo by
oll stokeholders e.g. should the final ov'wma'be
a vertical integrated, single buyer company or
jide for o meosura of harizontal disagregation,
+ Establish a planning program which should
include the following:
« A corporate plan
- An integrated electricity plon
- Acommunication pl
- A business plan
- Astoff transler plan
+  Make sure that all adfivities are effectively ring-
fenced.
- Drow up an accurate assel register
Asset valuation
Clearly identify corent-sialf obligafions in
tarms of actuarial volualion of the pension
fnd ond sick leove stoff cbligations
*  Communication
Set up @ communicafion strotegy very sorly in the
rocess, in order to obioin buy-in and accepiance
ofthe ulimote goals, -
The communication sirategy must include:
*  Owner/shareholders
Alihough inifial' agreement hos been ablained,
elactricity sector refomm is o very complication
process and consequently the sharsholders have
to be :un"nutu reminded of the ultimate
objectives.
*+  Shaffand unions
The primary stokeholders in he process are the
members of stalf who will be directly offected by
the establishment of o new company.
The frads unions could participate and assist in
the process of change management, but could
also be a showstopper if not properly managed
¢ Customers
lrv order lu maintain shorsholders’ confidence,
st be kept fullyinformed of the process.
n is admuble fo establish customer forums and
0point key customer execuives eorly i he process.
The media can assist in the communication plan, and
should be kept informed. A
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The role of integrated development plans
for grid and non-grid technologies

by A Theron, regional menager, NETGroup Solutions

started in 1994. Since then llunm:nnl achievements have been
The National Electrification Program (NEP) i el

made and more thas

Intheir White mepdwmsmm
‘Afican Govemment hos siofed their vision and
wddunmmlhnm’xﬁ o ehectricity

The backlog on eleciricity services is sil
significant and meost households wha do not
yet have access are generally locoted in the
rurol areos of the country. These areas ore
iﬂﬂrw'v seffled and remote from Intuhlmed

n 3,2-million households have gal

access o

licensed electricity disiributors with requests
for 3-year rolling plans to be submitted.

This change in NEP gavemance coincided
with the final restructuring stage of locel
government. TLC's were redefined as
Metra's and district or lecal municipalities.
n some cases complele new Local and
Dmna Mur\mpolmes hmﬂu be ostablished

aroexpecid o be higher. The challerge now

u \agu\ ohiion wea ploced on hats hew

by govemment. There ara many
vbm‘ls but @ well-structured integrated
planning process at local level will contribute
significanty fowords this gool
H h

structures fo prepare

ices throughout the couniry.

Eskom hove engaged the new local and
distriet municipalifies and included fheir
parficipafion in the planning process through
their I0Ps.

Local and district municipalities in the rural
ofively young enfifies. In masr
‘cases they do not have he copacity or

o prepore defaied inegrated plans
delivery of slectricity services. The \DPs
completed recently generolly deal with
elecriciy servces ot o high level and do not

{IDPs) for the
areas ur\deﬂhélr jurisdiction.
In 2001 DME opproved the non-grid
progremme and s wer

deliver ruro|

paper vthe

lies in South Africo.

fthe NEP which
with lacsl government restructuring m
initiction of fhe non-grid programme, T‘he
poperthen idenifies phnmnqd\aﬂ

hava since become opparent a locel und
district municipality leve! in rural areas and
closes offwith a proposed solution as already
implemented at twa district municipalities in
keaZulu-Natol

Background
The Scuthnwn wl"l'! white papet

Pdm pmm were then infiated in 2002,
DME am roun the ;msoinmb\umq
a centrol pl sm through a
ey e ek s b
desigred fo link with IDPs.

Problems and 1!

projects and service sectors. They do nat
scope elechification pﬂ:uﬁ: properly and
have litfle arinaccurate budgeting detail

They
ore usually poliically dmun plons wih il
co n given 1o technical and financil
constraints. They olsa do not make provision
for non-grid elecirification.
DME have inliated o national centralised

Th[: process is not yet in ploce but \hu

Plonning void
The above sequence of evenis led 10 o
siuefon whers hers are now e rumber of

oble

lﬂ\a\w into account the defoil of sleciiicafion
dynamics ot locol and district municipality level.
Confiit between grid & non-grid elechfication
Monmai i £

ok

i ify services in rural as

Themm pcparhrmdly seoﬂmhshw’gf
jemand ‘sub-sactors,

agricuiture. - Supply
slectricity, nuclear, o, liquid ks, gos, coal,
renewable energy saurces ond fransifoncl fuel
flew smoke) indusiries. The white paper olso
stotes recognition to the fact that universol
access 1o electricity will include non-gnid
solar home systems (SHS) and mini-
grid using distributed generction.
Uniil 2000, govemance of the NEP was
«arried out by Eskom and transitional local
councils (TLCs). Their task included
ication planning, dwgn construction
ond operation ond maintenance. Al thot stoge
Eskom was oiso mppn!wbla o o financing
the NEP in sheir licensed oreas. In 2
Government assumed responsibiliy for the
NEP thraugh the Departmant of Minerols &
Energy [DME). An Integroted National
Elecirification Pwnmm (INEP) was
outha estoblish the
|NEP5usmmFianmmUMﬂNEFEPU)M»e
would be responsible for the plonning,
allocation of funding and programme
<onirol.  This unit hes sinca engoged ol

These ore:

+ Community - Legislation wm;wu
consultofive process. must
when planning delivery of services;

+ Locol Govemment - Distrct and local

unicpltes blged trough gisoon
1oplan and b servces wihin
o of archcion {elecricty ond

B Koty i kel

constraints when insiolling their services.
Also, their installation cost is fixed regardless
of setflement density. However, they are
expected to operats along commercial lines
affer the service has been estoblished. From
@ business point of view it is also in their
interest 1o target densely populoted
setlemants, including setflements which ore
close 1o their energy centres

Since the inifiation of non-grid elechification

o Eskom - Licensed msmhmw of qnd «cases hove been cited where non-grid

ity in most the fic ll maode

Mubummudmubnuwdw»w in close proximity fo grid electrification

iath forgid  Oth b d where non-

i half orid ele fion has been installed in

municipoliies fihere are excepfions where. um.m-nis plmm.d for grid electrification
Jocal municpalfies are ol hcensed by kmm

recs]. Eskom ore also controcted n by

DWE o execve the constuction of
inlocoland D

Municipalities which do not boia tha

Mandated

Non-grid concessionaires. -

of customars betwesn gﬁd and non-grid

electrification jeopardises the INEP in

and leads fo wasted resources. Cleor rules

or areas need 1o be estobiished where grid

‘and non-grid electrfication can be marketed.

Hewever hese must nof be toa igid leaving
choice.

1o apply

funding and also implement SHS projects
on the ground.

DME - responsible for macra planning
and funding on a national level

41

marginal
Connection costs

The remaining areas which are not elechrified
are generclly sporsely sefiled and remote
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from bulk infrastructure - most of the “low
hanging frui” has been picked. The averag:
cost per connection limit of R3500 set for
grid electrification will rule out many of the
remaining sefilements if considered in
isalation.
The challenge now lies in carefully co-
ordinating electrification with electricity
requirements of all the other service sectars
and leveraging available funding for these
i bulk electricity
the over
per rural connection within the set imits.

Future grid planning
In the absenca of integrated long term
slectrificotion planning including fime.
phased spafial load forecasts, network
operators [iypically Eskom| have no fore
warning of the implications on their
distribution and sub-transmission nefworks.
As result network expansian plans are not
timaously identified and actionad which can
‘again impact on elecrrification delivery. This
uncoordinated opproach also leads o cases.
of sub-optimal nefwork expansion planning
where these potential loads are not factored
into other regional developments.
Informafion
Accurcte informafion is possibly the single
mostmporiant encbler fowards good plannng,
Demographic information for rural areas has
become over the past couple of years.
wMumenwwlﬂandv&iw
ordinated or freely shared, leading fo o

basis. Howsver, mocro planning
will et b able fo eflectvely deel
with the problems and challenges
as pointed out abeve. A boftom-
up plonning opproach ot regional
Iml which must slotin below and
macro plan is also
msdad This is illustrated below.
Micro plonning at word, locel
municigalyand disrict municipalily
level is key towards achieving fhe
gools set out by Govemment ond
compliance with legislation. This
micra planning must focus on the
dynamics of il service sectors ot

the lowest level possible, the rural

Fig. | Respocshe rols of o ond micro plonving
iloges.

Micro plans must then ogaregate upwords
1o lecal P i

occurs amang sectors. Not only does this
resulf in unnecessary. wlndrwu bm it also
loads to " varicus versions
Communicofion
The many stokeholdars in the slectricity sactor
for rural areas emphasises the importonce of
having a means or mechanism of clearly
comeunicoring deols of the elecricily services
plan. This s curmentl not hoppening and vitel
in is rot being communicated i.e.:
Electrification priorities (sequence of
slecification - in whot order will villages
by d ond

.

levels. At district municipolity level these
smicro plans must interiace with the nofional
. Overlop of this interface is
necessary os fargets and criteria must be:
communicated from the macro plan fo the
micro_plan. The micro plan for elecictty
slechricity sector development plan (ESDP)
should support the IDP as illustrated in
g

Benefits of an ESDP

Bemand versus supply side plonning

#n ESDP focuses on demand side planning.

approximately when);

Arsas where grid and non-grid
slacrification is reguired:

« Prefarred routes of future power lines;
Funding sources (not limited to DME but
also other service sactors os well as
possible danor funding]

A solution

Although not fully aperational, macro
planning of the notional electrification
program s currently underway o DME. This
is important o ansurs equity on a national

.

Fig. 2: Sector suppart iu 10P

I
pl
hicH o B4 linked

ig- 3 vorkoce and overiop between Energy Sector Development
and Network

Development s

development plans (NDP's). This \md nnd
reficulation  information is
communicoted to Eskom who in tum

on the supply side planning os Hlustrated in
Fig.3

Holisiic planning ond leveraging of sovings
A shoricoming of fhe current elechrification
funding methodalogy i thot sirid application
ofa pa! unit subsidy (e.g. R3 500 per
connection) dnex nm allow for holistic
development o o geogrophic area
or electrical nmrk over fime. Evaluating
elachification potential ot afine-grained level
and on an ennual basis wil p«m\m he
grid-electrification of cartain oreas which in
the grecter contert, would be elecirifiable
it the ollowad fiamndll porameters.

e way of overcoming this imitation is the.
carelul grouping of setlements within a
project lo ochieve the benefit of cross-
subsidisation. This is ilustroted below where
villoges A & B as isoloted projects will result
in village B being excluded due ifs cost
exceeding the limil. On the other hand
grouping villages A & B os o single project
v«u muh in wllug- B olso qualifying for grid

Reducing the average cost per
cm'm:m:n I this monner makes marginol
villoges and settlement arecs viable for grid
electnfication,

i\nu‘:hsr opprooch o leverage ovoilable

sactors. 1 also esioblishes lood forcasts
ond high

a
bulk m&mmm ﬂkuh funding mi\ub&e

Sratetuds e¢rouTus Wi HOGIS e
incorporated into Eskom's network

a3 schools, dlmr.;, commercial loads and
others. Forfhis recson i is olso important fo

P 4 Mushon of croms-sbschiation betewan satarmarts
42



Tough enough?

Need a strang cable conduit that can take the knocks? You need Kabelflex®. You'l recognise it by i

unique yellow stripe. Kabelflex conduit is manufactured from virgin HDPE to internatios Irsl
specifcations. And thanks to the reinforced external corrugations Kabelflx has 5 i .
imare compressive strength than uPVC pipes* and far superior impact .
Now, would you argue with that? e

el ity S5 901988

il [ 2belflex
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ragularly update regional elechrifcafion plong
alsa taking info cansiderofion ofher network
expansion as the impoct on the viabilty of
morginal seffements

local municipality level will create too
many linkage poinfs wifh the national
Progrom ond create an unnecessarily

Prioritisation between grid and non-grid
fechnologies
By madelling fsasible petwork expansion
over a number of years, areas not suitable
for grid-elecirification under the current
funding regimen can clearly be defined.

The identification of these arsas encble non-
grid concessionaires to plon for integrated
energy solutions comprising renewoble and
non-grid fechnelogies supplemented by
other fus! sources

ESDP funding ond resources

ESDPs should be established af district
municipolity level. Estobiishing ESOPs at

structure which would
probably fail

The district municipality should take
respongibility for the ESDP and ensure thot
poricipation is carried oul fo the lowest
lavel as practically possible beyond the
level of local municipolity. The district

g iy

successful implementotion of the INEP and
optimal application af funds, the logical
condlusion is that DME should moke such
funding availabl o disrict municipaliies out
of the naticnal electrification budget

The amount cauld be bosed o percentaga
of the estimated volue of elecirification
backlag in the order of 0,5 - 1% of this
‘amount.

The natianl elecirification program will

"

between all sokeholdars.

Funding for ESDPs is currently
problematical as district municipality
budgets are generolly under pressure and
his wark folls outside the scape of most
funding insfiutions.

As the ovailability of locally integrated
alecirification plans is crilicol 1o the

4
NETGroup

NETGroup Solutions is your utility partner,

passionate about solving challenging
problems and creating sustainability

through innovative use of technology

NETGroup Solutions provides a wide range of engineering and
information system solutions to the electricity utility sector:

Business Consulting - Industry

Restructuring

*Strateqy and Framework

+Valuation and Ring-fencing

*Analysis and Optimisation

‘ Engineering

*Planning: Load Forecasting,
Power System Expansion- and
Refurbishment Planning

*Specialised Power System
Analysis:
Dynamics, System & Substation
Reliability

*Capital Projects: Planning,

Information Systems & Process

*Enterprise nformation System
Strategy and Planning

+System Integration (Integration
Bus, Model-driven integration)

P within the next 10
years [assuming the current rafe of
progress] with the bulk of the planning to
be dane within the first years
Also taking inio consideration anficipated
developments within the EDI it would
probably not be practical for district
municigalities ta staff up for the
<ompilation of ESDP's.
The private sector, parficularly locolly bosed
censultants: ocfive in the power seclor are
wdeally suited fo be engaged to corry out
this wark as they would be familiar with the
requirements of the regional stokeholders.
These plons should be reviewed af least
every 5 years along with the IDR
However due 1o the dynamic nature of
eloctrificotion and the ever changing need
and priorifies, reviews should be ot shorter
intervols Le. 2 - 3 yaars
ESOPs must be prepared in slectronic format
fomake the updoting pracess easy and cas!
effective.
Conclusion
Two ESDPs have alreudy been established
for nodal areas in KwaZulu-Natol and the
third is currently underway. These plans have
been wel received by stakeholders
Non-grid electrification adds o further
dimension fo. micro planning in that all SHS
installations must be supplemented with
ing.and space heafing energy saurces
suchas PG and paraffin
These energy sources must be distributed
through energy centres located within the
s they serve.

and Engi

Application Solutions
*Business Process Optimisation
+Mobile Technology
NETGroup also provides the
following services:
+Cansulting to the Water market
*Industrial Power Consulting
+Field-to-Office Data Capturing,

Collection & Management
*Utility and Revenue

Design, C

+27 (0) 12 345 8020 or e-m

Services

| For a sharp response contact Phillip Jones on

Taking this factor info account the micro
planning process praposed in this paper
should be taken fo the next level and
expanded into o “Energy Sector
Development Plar® which also plans for
all the energy requirements of the
community. In closing, it is imporan fo
note the following

Development of the aneray sectoris a pre-
requisite for growth in all ofher sectors;
Access 1o alectricity is imporiont nof only
050 medium for defivering energy but also
a medium to access the digital and
communicafion world.

©OF go to www.netgroup.ws

If we are bout improving the lives
ond oppertunities of our peaple in the rura|
areas wo must steive 1o maximiss access to
clean and safa sources of energy through
a well coordinated and detailed planning
pracess.
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Municipal Systems Act section 78
process and the challenges therein

by Fay Cronmer, slecricity resiructuring consuliant, and Af van der Merwe, eiy elecirical engineer, Manguaung

South African elecricity distribution industry (EDI) Is currently the subject
the e e e mmmmmmupdm

ba required fo reorga

delivery mechonism;

of a significant restructuring process.

icity undertakings, will

service delivery the formation of the Regional
Elcirichy Distrisotors (REDY), I the with fhe ‘guidelines set widy by the EDI Resrocturing Project Offce (EBIRPO)

effct on the environment and on
Fusrnan ol walk-b act

Introduction
Thy 5
{Act 32 of 2000} (the MSA| sets out o process

that must be followed by all municipalities

the is or
rearganised in ferms of the Municipal
tructures Act;

. h

mechan The

process, known as the section 78 process, is
sonsiderdbysome o beon unnecesson tre-

ech 3 d procedures
established in ferms of Chapler 4; of
insteucted 1o do so by the provinciol

of the EDI. However, experience has shown
tht # coied aut i o gl monns e
8 process can prowide a very voluablo
plm&m for the efiactive restructuring of the
by understanding s impoct of o locol
Mmmem, economy ond commus
eciing In mind the consttutional issues and
chligafions relating o eleciricily service

13 in ferms of section 139
1] o) of the Constin

A number of these occasions may be relevant

ta the EDI restrucluring pracess, pariculorly

the municipality's copocity and
tentiol future copacity o fumish the
skills, expurtise and resources
necessary for the provision of the
service through an _infernal
mechanism mentioned in secfion
76 a);

the extent to which the re-
organisation of ifs administrofion
and the development of the human
Foeosire AU within that

restructuring foking place as o result of the
Muricipol Siructures Actand fhe Demorcaion
Act, However, it would be surprising if many,
:rh any, local munmpﬂlllms, when raviewing

of consilering fhe locol os well as the national
implications of the EDI restruciuring inifiative.
should nofbe underestimoted.

The legisiation

Section 76 of the MSA outlines the possible
senice delivery mechanisms available o
municipalifies:

Saction 77 sefs out occasions when
municipaliies must review and decide on

ion 77 of the MSA,
hiekrivbep bl ot o
candifions appliedto thei circumsiances, Any
such occasion should be seen o5 @ perfact
apportunity foreview electricily service
delivery in relation to the impending
sstablhment of the REDs and hareby uly
undarsiand fho impoct of the EDI resiuciuring
onthe local ecunwynndmmmu"ﬂv

The MSA saction 78 process comprises four

an internal

ipal services:

A municipality musr review and decide on

the approriate mechanism lo provide o

municipol service wh

* pripenlig of vwl-mng its integrated
developm:

+ anew mum:lpnl service is to be
EeaE

municipal sarvice is 1o be
swgmﬁ:unr\y upgroded, extended or
i anct wahoth
Chapter & requires o review of the

c
followed by o decision to remain with an
internal mechanism or invesligale an
extornal machanism, on extemal mechanism
assessmon, followed by s pursue
the intemal or the external mechanism and
in which format. The infernal assessment
requires that fhe municipalify
* First ossess:
- the direct and indirect costs and
ts associoted with the project
if the service is providad by fhe

rovided for in
sl respeciively,
could be provide o service
through an internal mechanism
mentianed in section 76 (o);
the hkely impact on development, job
creation and empluvmenl pq!lgm;
In themunicipaliy,
the views of ergumﬂtd labour; and
It may toke into account any developing
irends in the sustainable provision of
municipal services generally. 1 o
mumuuu\.w decides in terms of
subs s {b) taexplore the
possil yrovldmg the service
lhmwh an nnnmul mechanism if must:
- give nafice o e local community
of ifs_infention to explore ihe
provision of fhe service .ﬁmgh an
nal mechanism; an
assess the different sarvice delvry
options in tenms of sectien 76 (b),
taking inte aceount
the direct and indirect costs and
benaiits assaciated with the projeet,
including the expected effect of any
sevice delivery mm\omm o the
0 human health,

municipolify through an internal
ar ng th

ol Baing cnd sy
the capocity and polsr\hn\ mw
capacity of prospect
Sroviders to furnish the: skl

e s
the likelyimpact on development and

amployment patterns i the
municipolity,ond
" e of ogonised abourAscon

theabove exrocts fom
fre MSA, bt the ineral and the
external ossessments are very
similor i their extent ond analytical
requiremants. it should cenainly be
noted thot the externol assessment
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could and should be Instigoted as o

matter of course to ensure that all

options are full investigated prior

100 finol dacision being made,

mar.ny limifing any need for
forf

1o execute, parlculary s t mostyimoives

of the Conmmllm and fhe lotest droft of the
Elec‘ Bill, a continued role

creatin
entity. the

el kmg
the exira sfep of lagal seporotion
munymsirﬂ:asmrMe-ghrhemlqunlysmuH

her stage

The full secfion 78 pracess is
depicted in Fig. 2.

Once the extemal assessment section 78(3))

ias been compleod, a key dacision wil need

sanvice authorties with
we( i "KW service delivery in the £DI
is enwisaged into the futurs. As o service
authoriy, it would be incumbent on any

to fully ol

The benefits of a
section 78 investigation

Anumb-r af benefits therefore result Irom the

M\du! requicements, in order for if fo
ﬁun-r\ its rola effectively. The section 78
investigation would assist in delining and

fari

either infernal or external and in oddition,
which of the section 76 options will be
pursued. It s most helpful ot this stage for o
comparative study 1o be presented fo ollaw
for a fair analysis of the different options
Whnls! the MSA sets out the requirements
for analysis from o local goverament
viewpoint, any section 78 process in relafion
fo the electricity service delivery cannot
ignore: the EDI restructuring process ond

ded k the REDs.

8 process
mvesl\gnﬂan with relation to the eleciricity
service delvery i anylocol municipalih: From
experiance, it is not unusval for locol
municipolifes fo misundersto nm-npmuu
and volue of their elecricity

A propoesed approach
As discussed above on the legilation, fhe
socton 78 stgaon s o comporens

e financiol cad sconcie heall of o
counc. Iy e, o human

ndfinancial are ofen misallocatedin rolgtion
15 s e
resuling inan erosion of valué of  fime when
local municipaliies shovid be seeking fo

Vhe il (78(1)) and tho external (78{3])
«assessments are remarkobly similar In order
fo npph;‘ a phmgmm\c and cost-effective

ch to the investigations, it is proposed
Wik laciarts f onalysis are perfarmed
using a cormporalve basis, such hat he SOF

The EDI restructuring process

The EDIRPO: hos set out guidelines for the
ningfencing and separafion of the eleciricity
distibution businesses, bmh of municipalities
and &lxqm prior fo their incorporation mln
the REI

ubendd'hecmmnnulmeREDs
Therelore, the section 78 i

Such o wmmmn it would need 1o
include both

allows any municipaliy o
. Undql:iund Ihn state of the almnm
municipality in ferms

szt Vol il byt Amwm.ng
separafon, Oparfono separtion, el
separation and finlly ownership separ

Eoch sop allciucy sl i St iy
@ el g e e & S
operaonal ety SO, o muricpol ey (ME)

* Build a Jocal, as well ﬂsmnbms 1o the.
national, plafform on which 1 rest
the EDI, including customer and Inhuur
inferaction;

*+ Creofe owareness and buy-in between
senior officials and poliicians of the

assessment, faking info mm.dsum all of
the requirements of the. The qualiiative
ment is lorgely focussed on the non-
rnnmul aspects of the analysis and may
include a view on fhe alignment with the
slm!agn: aims of the council, the integroed
development plan, on assessment of the
w-em\l fransfermation initiatives and the
io-economic impact of staff migration. 1

is nlwu': ifich 16 obieciivaly assess

ofanM 78

. appreciation of the

mehe ol o cuostonime hotnor oy

their sullobiliy fo any local municipality. All
sleps are ulfimate i be und

o
af the electricy business; ond
s sl

ps
forecch o RED cndimporondyconn be
i 9

B
In addi

of assessmen, but also weighls and rnnls
each faclor in an objective manner i3
N?hwgh{ o5

ona comparative bass, ollow o decision fo.be

Asa resultol these guidelines, there ore two g rgarding fhe prodemed
clear apions thot oty locol municoolly  SOF or BE, bresmmtor b Ay
should anolyse througho secion 78 process,  iofancing of sl e fonchons o v
namely o seporoted operciional entity ISOEL' by the EDIRPO gl I

h J nech i s ting

may vary considerobs
cumulative Iuh\ of all scores will give o fair
assessment of the qundvrdvm factors with
r-wed ro the SOE und

‘@ municipal entity (ME}, which represents an
external mechanism in ferms of fhe MSA, Since:
itz requirement of wr-ykxu!muwanulwro
atthe least that would lead
ta on SOE, in ferms of ihe cooperative
agreement. Given that an ME simgly
represents o legally separated SOE, if is
‘advisable that uflocul municipalities review
both optians prior fo commifting further
resources 1o the resiructuring process. Such
areviewwauld clso cloorly dentily the speciic
neads of the local runipoley s communiy

economy ond its workforce. In terms of the

gmdnl-m s6t out by the EDIRPO, if should
noted that the seporafion required with

msp-:r to both accounting/financial and

operational issues, is extensive. The cost and

timefromes to achieve an SOE through

following the accounting and nﬂemﬁunul

separcfion guidelines consiiule by

of the effor in ferms of the joumey fowards

the REDs.

Though, in order fo reach tha REDs, it is still

necassary fo lagally separaie the municipal

elactricity businesses fram the locol

municipalities. exia

separation ohten consitutes a s

in tha mindsets of locol municipal il

it is nat @ fimeconsuming or costly exercise

et mml:ncmg would mest daﬁmmN
fe a chonge as defined by the.
sadrm 77. hsh

hnn on |he more financial aspects of the
assessment and business case genengtion, In
mder h pedqrm an effective comporative
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Separwie i

Ndm« from unnwun.
bove have all been
uhllsgd mng the MSA section 78
.ons at Mangaung Locol Municipaliy
wilh respect 1o the municipal eleciricily
dey 58 iques have not anly
resulted in the fst successiul complefion of o
section 78 process in the South African
nowdnrmm but hove u\moswed »_

business in terms.
of snares

elechichy husiness fo fhe locol econ

o o iy o obiy iy of o
counil Follovinghe secion 78 iestetion,
Mﬂnguungtoculwmumlﬂymnden ecis

+ Identity all of the ringfencing and
transformaion inifiafives fo crea'e both
the SOE and fhe M

+ Quontiy the financial investments and
associated value creation for eac
individual initiative;

menis and value goins
1o be ochieved through the change
inititives; and _consolidate financial
investments and value for the enfire
change joumey,

Such an assessment would resul i the

assessment for both the SOE and the ME.
viewed in comporison fo wach other, n”m! a

*  Demansirate copacity and competency in
service delivery in order fo became o
Metro;

Give loadership in the oreo and the
Province in order fo opfimise service
delivery;

Ensure o definite future revenue stream
for the municipality;

.

and beneits of eoch opion and Phidiad
the most effective and beneicial opfion for
them, Imporiantly, the obsolute values ore ess
meaningful than the relofive valuss ond the
trend in volues when viewed on a compordiive
is.
The option that demonstrates the most
positive irend of present value ino th fufure

o
o series of events into the future. This

for the municipolity

servics authorty processes pertinent 1o fhe

future RED;

Caoperatowith other locol municipalities
niionc

pasilion in terms of the m mmc:

ol the D.mwnmﬁ rdthe Mw:..n\
Structures Act; ar
Organise 05 o :ommu(luﬂ.—cmnnlbd
business for greater efficiency and
apfimum delivery.
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The lgisltion pravides for the in depih

ivery mechanisms
authoriies nmwgh the M5A sechion
78 process and the associaiod seciions elafing
1o the occosions on which such invesiigaions
are naceszary. Guidelnes have been

el bt dhnmm??&”
DI res'mﬁ'mnn bluwnm fromework. These
seps indicote o key options
;acwdmm e ‘municipal
MSE:md
of either of thesa opkons with respect 1o fhe
bl bt syt
boh aqual hmd[; rdichm cmesnert
on o comparaiive basis.Following an MSA
section 78 process allows municipaliies ond

M- eleciricity underakings to:
L] Aumhm;qwmn uniform ond

‘consistent country;
Cak hoin, beth pofist and
s, 1 ensure mavementin e

.

.

Comimence fhe long, hard walk fo
customer awareness, which can be
managed by the locol outhorty, rother thon
1 less empowering nafional inifiative; and
Allaimwe\mpodalmgh ncing and
Separation in order fo develop an
implemerscblo
nationally

Mnumhly,dpndmmdmmmhwrd
cost-effective way, the section 78 process need

nmhnnhmdmmmihumhmu of both
hEﬂthm\wmlmumel
in the successhul implementation of an SOE or
anME, os has been the case in Mongoung. &

plan, both locally and
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Multi-market model for the infroduction
of IPPs and PSPs in the ES

oy Dr. Elsa du Toit, Department of Minerals and Energy

‘and need exist fo increase the efficiency of the Electricity

of the restructuring agenda sheuld be seen as Im
Supply Industry (ESI). e prlndpul ob|.mv- e 0 ogenda eeving

This is not primarily in relafion fo shortterm
efliciency reloted fo operating costs (dlhnugh
gaing hevu may be !Mmulmeﬂ] but more

invesiment - improving the allocatien of mpdu
and iy th efcincy of he use of

economy as.

appointed 1o review the work done by the
cansortium and this paper wil olso present
the findings af that report.

Thes aim of the restructuring of the secior is
fo be:

T restructuring of the ESI is o complex
process, Inlemational experience hos shown
poori and the estoblishment

¢+ B competition wihin ensray

mo

+ Strengihening the obility of the Nafionol
Flectrcy Regulator (NER) fo regulote

ensure thot the morket complies with
Governmeni policy.

‘opproprinte ools to exercise this role over
e ellctricity markel, but olso neads 1o be
mindful when is the oppropricie fime fo
uiilise: hese ioals (as over-regulafion of
markets wil compromise their efective
operation and will impoct on invesior
confidence}. The NER plays key roles in
both fhe monopolisiic and compeiive

and o lock of demand side par

-" refle

lead to failures in the supply nfdndm:w The
Govemment hos therefore direcied fhai a

‘possible.
Unburding Eskons E guraafon ond
in the long ferm

bfﬁ!ﬁlmnngpmﬁmm
some.ofthe posifive developments orising out
ofa mmpmw: mui-market model m-d

Eskom wslrucmmd e, hapuedte
generation and transmission and
diirbulion companies.

Market Govenance Bady (MGB) - this
body has primary mrs-dn for ensuring
thet the morket rules remains relevant o

the needs of market pqmc.pums ond
stakeholders. A market must have the
capacity 1o evolve 10 continue 1o meet the

BLA:M This will be done ona p’!madbcﬂi,

lines.
. intsgrated resource

South Africa’s unique circumstances and s
kg i Govemment's palicies for

Wmmgmunmdummmm
model and summarises the work done by o
consorium appointed by govemment ond
guided by o siokeholder sieering commitiee
namely the Mult-Morket Model Workgroup.
Background
T'm Department of Mmm\; and Energy in
lose cooperation With the Department of
Publ\c Enterprises and u!her relevant
government depardments ond stokeholders
have embarked on a study fo develop the
following three outputs:
* Phase 1: The design of a multi-market
mode! specifically for South Africa
Phase 2: Investigation of the current
facilifies 8.g. Eskam Power Pool lo
scerain whether it wau\d be o good
basis fo stort off frof
Phase 3: The dl!m\nd functionol market
description, tronsifional plan ond
governance arrangements for the
propased mulli market model for the
electricity supply industryin South Africo.
(Note: This dues ot include the ochual
market code
Process

The project commenced on 4 November
2002 and was successlully completed on
11 July 2003 affer o number of sickeholder
Consuliations.

After the completion of the project o1
independent international reviewer was

planning meihodologies in evaluating
further electrcity investments an
the decommissioning of older power

.

ions.

Further development of the Scuthern

Africon Power Pool (SAPS

Increasing non-utility generation.

Increasing transparency of subsidies,

re requ

Governance framework

The multi-market model will be o hybrid of

privafe and public govemonce and will be

governed by the following bodies:

« National Electricity ll-gu\mm - the
regulator retains the. ity to

..

.

ioke achaniage of new technologies as they
became ovailable. The MGB olso cversees.
the performance of the service providers
(Morket Operator and Systams Operator]
and the marker's surveillonce mgima
Mmlmwuumwmn

of independent experts nppnrmadbylha
NER and oversesn by the MGB. This
body acts 63 @ quosi-judiciol panel for
the marke! analogous 1o o panel
judges in o court system). The
responsibility of the MSP is o ensure
the markel parficipants do not
comply with the morket rules they ore
identified and appropriately disciplined.
Market Surveilionce Unit (MSU} - o feam
mfl sits os part of the Market Operator

fhe MSP The #MSU
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There are fhree fopics under this oréa:
stronded generotion ossets which could
be'deoltwith by the following: low refum
on public assets, debt restructuring ond
allocetion, asset clustering, vesting
confrocts or o siranded asset levy. Existing
fuel procurement contracts which could
be deolt with by the following: allocation
of confracts fo Eskom dumrs as the loss.
cfbargaining power severe,
security of mppr, and coal mmm m
also addressed. Existing special prici
agumem o set of bilateral cennnvs
thot would be honoured in the new froding
amangements. This could be odministenad

by
Shanded Banefis: Marke! reform may
also resulf in certoin beneficial activities
being curiailed or af least influenced by
new markef conditions. Broadly fermed

“sronded benof”, i includes suppor

or

side monogement, ool

and low-income support
programmes (0.g. free basic eleciricit).

Day N1
at 10h00

price
Compefitive markets bring new risks fo
parficipants, including new price and
volume risks. Gavemment will want fo
ensure that parficiponts’ exposure fo these.
new isks are phasad in over fime, thercby
fuciliafing o transition from o morket fo &
compefitive enviranment. The use of
vesting controcts is proposed as & means.
to manoge risks during the transition,
Fucrhrulmg investment during the
siion: Whils compeiive markels ore
upeﬂad 15 e o fkcong o of
investment in the long-ferm, there mo)
it g & et pdedvben
risks ore high due to the nature of
“ronsifion. During this period, Govemment
may wan m put in place special

Fig. 3 Timing and lnkoges of muki-market modsl ploorms

will \mdem.m suveillonce processes
outlined by the MSE, investigote clleged
ryle breaches within the market and
the MSP 1;:':944-

thot an alleged ruls breach progresses
ol NP haosr hen el il
«act as prosecutor.
The key govemance issues faced by on
elechricity market can ba broken down info
four aroas o processs os falows:
- A

implemantaion and mus moka e cacison

fo ensure that sufficient
investment fokes place.
Regulafing fhe framsition: Tlm

ulator

However, the istence of the MGB, the MSP
and the hwo service providers will rsote focnl
poins for occountabily for key parts of the
ol ol ond §

the tronstion period it is ympertum |$
the basis for this longer-term role is
developed. There is o need for new
retwork fariffs in o

ience suggests that fhese
ptc\eﬂ: are fraught with risk. However, this
sk could be mitgoted by the creotion ond
arly estoblishment of these insttutions
An additional baneit of his i that is ollows
Yearming ond froi

il e o i o

the rul

Rulemaking processes - moking sure the:

rules can evolve to meo changing needs

ofthe market

Surveillance and compliance - making.

sure people obey the rules and can

disputes; an

+ Administration - of each of the abave.

The consortium recommended thot the

MGB the MSP ond the service providers
e created 0s s00n 0 during

process, ond cortainly well

.

e goverment ond fhe NER hos fo minkain
averall avensight and responsiblty for markat

g
1o toke pleice, making the fransiion 1o the
competitive market substantially ecsier. For
the service providers, il also dllows fhem
time to employ new people and upskil
existing st o be prepared for new roles,

orke, regulotion of
anergy charges for captive .
regulmuw R Shientin long-ferm
nning.
Multi-market model

The mulli market model allows pericipants
the freedom fo contract biloterally, a3 well
s fo make use of various administered
energy frading arrangements fo mee their
electricity needs. In addifion, the frading
ormangemants will ollow both demand sida

ond i Io become active

In the transitional the following will have to

be dealf with:

* Stranded Assets: There is q risk that
intraduction of compefifion and a market
will undermine the viability of cartoin

sl In o similar woy, cerloin exging
e i the industry may ba
“stranded” in that their volug under a
new market enviconment wil change
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porticipants in the mar

Undler the mulfi-market mndl\, the following

Oppartunifies for transactions sholl exist

* Long Term Biloterol Trode - for physical
contracts: over-the-counter or faciliated
through declers or brokers,
is essential 1o allow parficipants to hedge:
their risks fhrough physical controcts;
Day Ahead Markef - o coordinated
power trade machanism whereby



Blectrical and Mechanical Consultimg Engineers

Plantech Associates as an electrical and mechanical sorsilfing

engineering concern started its practice in 1982 and cel

215t year of existence on 18 September 2003.

Tne “Elsctrical” wing of the business In active in @ very wide
of electrical engineering, from huilslnq 4 n-lu“

Tnehiies st apbistisate tronic access

survalllance systems), township reticulation and. Indusirial

installations, to HV and EHV master planning and project design,

documentation and implementation work.

Qver its entire life span the HV and EHV department has been

particulalry active In the power system distribution field and has

rendered services to many utiities such as Eskom, Lesothe

Elect I Electric

Mauritius, Swazlland
Electricity Board, m-ny South Atricaa Wunicioallias, a4 wel 2s
ustries such as Sasol, Anglo American and

Asa nmvmwmm.mmmmnm‘m played an
active and role in

constructive research and development,
n actly headad by senior amm Heln ok, e wec yarid

concem

gl il hioug s Wall lsoater Systom’ led to

:-num Indoor substation el | design sgprosch, This
possible only 5§ %

:nu % of moqu!vuum gas Ins. " mqun .1
44 KV up 10 132 KV. In addi

compact outdoor HV substations at very compotitive costs with the

use of locally developed and manufactured vertical break isclators.

Several of thasa deveiopmants have been awarded with ervegion

e com

rale in AMEU s, a e bt of the AMEU,

Sinae Plantealrs birth In |m. il AMEU convenaons and, teehmicai
y either or both of Hein Schuld and

Jehan Elllulbun who ioIer Tand the HY and EHV dopanment,

Hein has also delivered several papers on high voltage sul

design and innovative reticulation at the wzu CIGRE and m.r

international conventions.

rience and expert engineering skill
o customers and developers in the

HY and EHV master planning
HV and EHV turnkey substations, power lines, sophisticated
c-m mu-r nyll‘ml. ete.

tection, metering and SCADA systems
Reticulstian and distribution services
Building services
Eiectronic access control and surveillance systems

MECHANICAL ENGINEERING

Alr conditioning and ventilation systems
esc:

Industrial cool

Building servic

» Sophisticated Wospital installaions

installations

Plantech also assures all its customer
rustworthy “after

integrity, rellability,
attention at all fims

Electrical & Mechamca|
Consulting Engineers

Contact
Johan Stapelberg/Hein Schuld
Tel: (012) 349.2263
E-mail: za
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parficipants can frode physical contracts
on a daily basis prior to real-tima. The
market provides on avenue fo trade
power not contracted bilaterally of low
ransaclion costs. I also provides  public
and Wonspanent price signl;

The role of the System Operator

In addition to its traditional role
oversesing of system operations, s

ond reliabilify) the SO will be erOﬂi\b‘e
for fhe amongs! cahers th folowing

Short Term Biaterol Trades
for biloeral rading and udwnrmnl nl

m.mmm,m. ﬁmndm\md
forecests, outage monmm,

day ahead market will s, wb.ea m
SO opproval on the basis of mainlaining
reliability and security. This opfion will
allow parficipans fo adjust their positions
atter clasure of the day ahead without
being exposed fa real-fime prices. lfalso
allows o portfolio of generators to
optimise produciion within the porffalio;
*  Baloncing Mechanism - enables the SO
J fime bos

twork flows;

reviewsr fo review the market design in order
or govemmant to be more cerlain thet the
dmgnlummuln ‘market mods! s proctical
and
Thcamaml!ap‘mnndm reviewar is hat the
proposed design for the mul morket madel
dqs:uizqd in the consorfium’s reports,
nts a fim basis far implementing o
m\ms- eleciicy merkal in South Afrco.

Defermine constraint
necessary to prepars the constroint
schedule;

Define, procure and coll off ancillary
services;

Balance the. !vs"m vsing volid BM bids
ond offers ond AS cont

Be rasponsible for bwmg 1] selling
Inadvertent Energy Fi

This morket plafform is required 1o
provide o market based mechanism 1o
balance supply and demand in real-fime;
¢ Ancillary Services Markets - arrangements
whereby the SO can produce anllory
sevices essenfial for system operation,
security and reliability from market
participants, making use of competitive
mechanisms where possible; and
Financial Markets - arrangemants
hereby market participants can hedge
risks through o variety of financial
products. These may include both
bilaterol arrangements fe.g. contracts for
differences) as well os trode in
rdised products (e.g. futures and
option cantracts) of thraugh an
exchange. Financiol morkets are

.

Record all
consumers, efc.

Market porficipants
The desion of fhe mull markst model is

uﬁaﬂwmdpmmm\ inthe conter ohthe South

Hmmwnmnﬂumhe of areas where
the reviewer has ideified the need or
ackdt el areas were s the

diower's oginion thot  diforert clfemative
might be preferable. However, thers

why the plamed mplameriation plan o
investigate such defolls further and 4o provide
Mdagmd:hwmw?hemwh

e iplasall

muliple.

buyers and senvice providers. The following
orgonisations ore ossumed fo parficipate in

+ C

aftemative approcch be consideced, this again
can be part of the implementafion proces.
The main area of cancemis wih fhe proposcls
for

4 ;
including Eskom generation clusters,
PP's as wall os municipalities with own
generation faciliti

Distibufin companies

.

ek e e
being unnecessarily complex, In paricuar s
recommended thot fhe need for a Market
Survallnce Fanel shouid e conselrd.

comprising of Regional Elaclﬂuly
Distributors (REDs) municipolities ond
Eskom Distribufion (af least during o
fransition stage fo a future EDI siruciure)
Retailers (including brokers ond

rading ofhar

necessary fo provide pariicipans with

Senvice providers

The MGB wil!uppumrﬁu Market Operator
ond System Operotor as service m\wld-n
o it e necessary functi
operate o muli market. In oddition the NIR
will igsue licanses fo both the MO and the
SO fo facilifate the marke!, Additional
service providers (s.g. metering service
providers] may be appointed 1o facilitote
cerfain aspects of market operation.

enifies
SO purchasing and selling ancillary
sorvices, bolancing anergy (nclding
inadvertent international energy flows]
ond the determination of lesses h be

Traders; ond
Batwaen 100 and 150 contestable
cusiomers [users aver Wh per

i the ey dm\opmam slages where It is
expecied that numercus changes will be
needed, many of whnd\ could be non-
contentious. Itis o that clority is
mqulmd in' - achansene o prevent any
party from dominating the reprasentotion
mhebnﬂrddvheMﬂVlevvumBody
IMGE)
The proposal 1o adopt the exsting Eskom
Power Foal (EPP) os the bosis for developing

1o provide a doy-chead markel, If is
rocommended however, thal fhe planned
enhancements shoud be incrementol and

poin]. Conlestable customers could buy
i diskibuicr, arlailer

the rks of ailur 1o ochieve the requred

lorge customers,

The role of the Marke! Operator ey kst
The MO is responsible fa implement and DA or BM, or any combination of the Memawl:ezmxmm.n
adhere to tha merket rulss. The MO's. mmmmw Bl BB T e
responsibilities will include amongst others wst oblain o hc.m el 8 the it ¢t e
the following: iy NEIL be -wﬂ-vd wd vih fhe MG o el
. ;.-..mln- o “mn“m‘:umm mmmwmmmm.mmmw. T?_»Lw-ug a..gn whist not “proven” I"uh»}
i o ious
ond schedulefor  Market code e ot having o prev mdcm-.ud sl
each porticipant for the following day; From the delailed funclional description of  here ore signicont .,.,,w,, ,,MN,
*  Caleulate the DA v fhe marke, mwg
hour , d schedule the risks of cost escalofion and h\um,
(role as Pricing Manager}; s cumrently being drafted and this will take  IMPlementation process shoul

Publish o constrained hourly producfion

and consumption mhudu\- for the

slace with regular stakeholder interaction
Iorsur thot slaloldersaro chrcut of

he developments and 10 ensure fhat he
quuimu!m- rlebook s o onacion

l'vlnr

illowingday bowd 0 conroned
nkormaton ; |
. m.awmd-mud« on oSO o Al e s
5 il

Perform
Reconciliation Manager), etc.

The Minsrols ond
appointed an lndupv»d-m intemations]
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&
8e carefully planned 1o o detailed
process lovel;

. aemm.dwm.mmam\ roversible

ln:\uduunnhl- periads of system trials
and shadow running with market
wmnpun

proposed use of o separote Market
Op-mw(MO)und System Opsrator (5O),



a3 opposed to.o combined MO/50, os used
in mony other markets, is constrained by the

Eskom transmission. This will require a very
clear division of respansibilities between the
iwo entities and suggests the need for
separation of the EPP from the SO ot the
sarliest opportunity, in order fo establish the
separate identity of the MO. This would alsa

provide an oppartunity for the EPP 1o be
exposed fo o wider paricipation
It s ogreed fully that some from of “vesting*
contracts will be required as part of the
fransition process fowards @ compefitive
morket. The structure, term, candifions and
price lavels of these controcts will afiect the
price trand of customers and, os such, is
possibly the most imporfant aspect of the
fransition mechenisms. It is therefore
recommended that work on the proposols
for the vesting contracts should begin os
s00n o3 possible. This should also include
vidergions of rading liguidity n the lang-
term bilateral markets.
Deafing in power purchase coniracis s outside
the existing experience: of most Distibufors
ond itis therefore recommended that there s o
néed fo ensure tha the municipalifies develop
the necessory capabilities with regard to
frading. This is not something that con wait for
the estoblishment of the Regional Electricly
Distributors (RED) as the traing copability will
need fo be established of an sorly stoge
Cross. subsidies requice o full onalysis 1o
understand the extent of the existing cross

-~

L =L CAMEL

subsidies and how any uninended cross-
subsidies [i.e. apart from subsidies
specificolly intended os part of government
policy) may be phased ouf commensurate
ith the need to manage the price impact
over the period of fransifion.

As noted in the report it is parficularly
imporiant 1o ensure that new contracts for

govemance pracess, A sieering committes,
consisting of reprasentatives from maior
stakeholders, would oppear fo be o suifable
armangement. There doss nat appear 1o ba
any reason for further arolysis or review
before proceeding with implementafion.
Conclusion

The lion of the multi market

special o i long
ferm ot the cumant low prices when it is
already known thot capacity will hove to be
enhanced with higher-cost generafion in
order to meet demand. It is ikely thot same
degree of regulatory oversight will be
required to ensure thatthe market prices ore,
as for os passible, least cost. Howaver, this
shauld not toke the form of an infrusive
regulation of offer and bid prices.

Rather regulafion should ensure that the
correct incentives are provided fo the
regulated entities, consistent with the
objective of achieving least cost,

The need for a regulated approach fa ensure
security of supply in the medium term, via o
call for proposals, i fully supported. This
wil require oversight by DME /NER. With
regord fo the legal and regulatory
framework, is suggested that on assurance:
process to confinually check tht droft
legisiation and license conditions and the
MMM design proposals are in line, should
be port of the implementafion process.
The next step is 1o proceed with the
implementation plan, under  suitable inifial

cITY OF *ll‘[ Y-'

ISIXEKO SASEKAPA

model must be approved by Cabinet ond
then the implementation will commence with
ihe establishment of the Market Governance
Body. This Body will then olso further assist
o ensure that the rest of the institutional
structures ore estoblished and fo drive fhe
process forward, Al this stage it is nof sure
whether Cabinet will moke such decisions
before or alter the slection period.
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Internet based energy frading in

southern Africa

by Dr. G van Harmelen and RM Surtees, Enerweb

deregulated and cross-border electricity markets opening up worldwide and the imminent establishment
of the Multi-Market-Model in South Africa, the Mhﬁnhmmﬁﬂng;:—hudodniwriﬁw have become a
become the

topic of great interest. Predictably, the Internet

The reasons are compelling for both buyers
and sellers. Buyers are assured that the
compeliive bidding process uncovers the

@ seller

It hes o fluctuating compulsory price
dictoted by demand and imbalances

de-facte standard platform for energy

adventages being increased trading
opportunies, paiculady in a short-ferm

peculiar to eleciricity

is olso assured of gatfing the best unu for
the: contract, o5 maximum exposure is
achieved. intermet-bosed irading posiively
contributes 1o liquidity, wide exposure for
many potential controct partners, lower
, anonymous irading, real
time speed of executian and irading after-
hours. The barriers to entry ore low due 1o
the relative fomiliarity with the \ﬂlemnl the
use of expensive technology seldom being

The balaneing mechanism is used to
resalvs the discrepancies betwaen

surpluses can bé molched o the benaii of all
paricipants.

In terms of exchange requirements, litfle
indiall . Porficipants

racts

bl

nd typically occurs within the hour.

The ancillary market will assist the
systems operator 1o ensure security of
supp\v‘ pr.mam from o system

.

whalesols generators [umm; for thair long-
term_and medium.term requirements. This
‘ensured that most of their prediciable needs

The financiol rading plform enabies
forward buying of power in much the

provided the generating utlies with some
gasonces on mesment whum, The shr

ired ond the leasbily of back-office ferm ety e STEN] wos subseventy
:nl;gmhn:‘:avh g m::‘x;mh” sl Gttt e L i grbisadin 19992::: chorkgecloes
In Eskom, the infernal power, nin riracked
wisence for somo yors ond whie fhos ner  SUrrent trading activitles in  siooiy(Lc, blckrol) Whi s peosbie s
beenfull openod i exiemal pariciponts due  SoUthern Africa inifate this morket wsing fones, ¢-mails and
there  The Southem Aficon Pows: Poo! (SAPF) 't‘wm-: A .us;:e volumes
et sy n - 1995 uh ke e ar-ebamnl:lﬂema 55 systern
orena, some lorger customers and self- me souther half of the Afican confinent become esseni
Th that infc
R e e Da e ok D Zddei podbas decctypeely T hourly eneray forecass, confimations
via  product called OMP Demand Market  Thy eqry years of operafion in fhis mode  and schedules {often accompanied by he
'y year
Paricipaton), ‘rovided the with o relafively k previous doy's load measurements) ars

oYt ot st v
contracted via on Infemet skied i

have also served fo improve
fiows and supply chain eficiencies.
Future participation in local multi-markets is
likely 1o be Internet-based. This paper will
cover existis 8 studies and demonstrate
soma of the funcionality !-I:e!r 10 be present
in & new Multi-Market.)
Multi-Market-Model (MMM)
Most developed sleciricily markes coter for
the irade of electricity in three basic market
areas, viz. the physicol market, ancillary
market and financial merkets, as pictured
below [Fig. 1
The Multi- Murkel Madui components
shawn above consist of:
*+ Aplafomorlong-erm fed) biatrol
s

be specifically suited ta traders who.

ey of volume and price
The day ahead Spot Market (24 hour
ohead) is where the actual praduct
[electrical energy mesured in kWh's} is
bought and sold on a day-chead basis.

tisk environment for rading. i aso enabled
them 1o gain snough experience (and

exchanged (called the daily biloferal
operafions. The value of he eragy rded

anvironment 3 and whan appropeate. The

hnﬂhdalm‘mm:unemwmmnm!-

Physical Market

Ancilliary Market

Financial Trading Platforms
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Fia. 1: MMM cemporent [1]




"’Lnsw electricity markets traders can gain competitive
i i across

ge by
their entire value chain, from metering and
settlement, through to interaction with financial
institutions. Automatic access to timeous, accurate
and customised information reduces risks and improves
financial and operational effici The of
the enertrade product suite are compelling;
Quick and d i ki
sharing, instant ion p! and il
risk management, Costs and risks are reduced, with
the trader being able to respond quickly to new opportunities
and market shifts.

Enertrade's capability-rich

- Decision Support

p Rapnrlin_u'w

« Portfolio Management

- Risk Management

. Front, Middle & Back Office functionality
- Energy Forecasting Solutions

Transform the way you trade

Enertrade 'si ive web based product suites’ o
. one of Enerweb'’s innovative web based product suites’ revoluti
Way electricity is purchased, sold and traded. Enen;:%e provides “;3"9"5'1\1“‘)13:%?1?&5“;5"(
thus bli
9

decision support tools, integrated with ools

1 p 4
Users to develop competitive positioning strategies.
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billon par annum, Dus o the rlative ink

of the froding environment, operofional and
rule changes have been frequent, The
platiorms are ths reguired fo be flexible
enough fo be configured by the users
themselves, whilst olso being capable of
automating and monitering oparations.
Detailed reports covering bid porometers,
confractdafo, lood dato, pricing ond sefflerment
dma efc. have

estoblish o real-workd simulation
environment in order fo gain on
understanding of the dynamics
and risks assaciated with this
environmen, parficulorly n light
of the harsh lessons learned
elsowhere in the world (e.g. the
Califorian disoster and more

e e Sanos he European
and American markets, all ovailable
communication networks (the Intemet, SMS,
‘s-mail and even fex machines) ore utlised to
ensure reliability and high-speed delivery of
information. Connectivity fo date hos been

The (I based] South
African Power Exchonge
simulation game, bosed on
Enerweb’s  enerXchange

platform, was customised fo

more thon adequale within the region 1o over o six-month period,
woddnﬂmt trading platforms. Participants included ol
biished in 54, the SAPP ive Eskom energy
|n'.unsad parficiponts may be gronted access  trodars s well a3 @ number of
1o the local market under the same rules and nlsasd memnl perticipants
obligations as the local participants, subject
fo fransmission constroints efc. Inthe opinion  primarily on 'he Nuldpnel
Mwnnmm,mhmrmuw:wmm 10 the
be experianced in the MMM will result in ~ prospective SA MMM]
The\mundw.'bmdi

lhe SAPP short-term mummurkm being
nmdul:llv combined with rcet
initiatives.

Troding octivities on Eskom's power pool
While the MMM m:ym tobe \mrlnmmad
an intemal Eskom power pool

ranspare ot wih e
financiol  exchange, olso
i aciual SAweafher

and operafional consiroints thus
providing recl-worid volofly
Ber 190 were

operational for over five years. Althoughits  involved in the ftrading
infent was o opfimally schedule (on an  simltion, resuling in exceliont
economic bosis) the varicus power siafions,  liquidity, Each player wos given
it was also useful in developing the skills  oR]m boloncs o sior with and
and some of the rsqui e tole of either
the new electrcity marke ploce, u&r\e;v’ér§pfbdu;!%1rﬂdm |
speculator) or Distributor
i g i el
Th-ﬂmspwummdvmml pool prices for  highly successful, not only from
Consumers was in 1998, with a fraining perspeciive but also
melmmdumm ofthe RealTime-Pricing ®TF]  from o technology
ol L h perspeciive,
that thelr marginal consumplion would increose Ml;-ﬂ-l-ww‘nemd being
2 i Jothis  Energy ol e
Sy e il e RS
o the exient now over R 1-billion is  In technology terms, Straight Through
on thismechonism ono yealybosis.  Processing (STP) principles using XML
The adminisirafion & highly dependenton web-  messaging standords were opplied in the
b 4o enal a of the platiorm

Fig. 4: Ganaric Reserve Morke! infasiructure

dumomc m)«imn ol the contracts frolumes,

e and hedges) was reauirad 1o be mode
nvminhl- fo the customer in an-on-line,
efficient and electranically secure
enviconment. Furermore, os weekly forward

ofbills, setflarnens, i

statistics. Customer inferfacing is easily
facilpated via
browser, smail, outo-fcor aven  cell phone.
The system architecture is speciically designed
1o infegrote with axisting systems and user
interfoces and checks and balonces are inchuded
1o ensure that any possible emoneous data is

the Ineret through @ web

Thi in

the
<u||umar olso needed to contract

o all inferconnected systems, eliminafing oll
human transferring ol data and human
interoctions.

Forward energy market
mrmdmwmgmm.

il 3l one weekly basis for the

then u\se become part of the sefiling and
billing procedures for that spacific cusiomer.

An Infermet browser-based anergy exchange

and setement is | Account execuive
interoction unJ‘ i accaptonce prior o bil

fskon's *suplis snarar” i todod wih
customers who havo their own genercting

Power exchange simulofion

The establishment of power poals,
deregulation and cross-barder eleciricify
trading moke the establishment of various
sxchange-troded elactricity trading
instruments inevitable. The area of
derivatives, historically the domain of
commodsty traders and speculators, con
camplicated. Eskam’s Research group

of lower cost Eskom energy in periods whem
demond islow. In order tc hedge risks and fo
‘provide sufficient incantive for the customer
undhl Es\m Generation 1o poricipals, o
required which would énable
kgmlplul energy fo be abhnmgd oy
'@h':m .n.n&::é‘) Energy Managament
Ament mmm
whers the Eskom Disrbution, ol
sl A i The
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spplcotion oflowing pen access wor
. 3. The web-

Imad i'undardunﬂon lor user/troder
ction shorened the leaming curve,
luced the set up cost and hod quick user
occeptance. Eskom bronded the product os
Dynamic Surplus Pricing (DSP), with the self-
generating municipalifies end Sosel being
primary customers. More than R250-
million is being transacted on the market on
6 yearly basis, resulling in the benefits of
lower cost m.glnur energy sales o be
by ol pas
’;ﬂn cmm lhe Ampmved supply chain
iency other positive spin-



were improved Eskom customer informafion
flows and real world experience through
being oble to demonstrate successfull
parficipation in o wholesaling, refailing and
cusiomer frading environment, all ¥ia o
secure Internel-based controcting system.
Ancilliary services market

Porficipaion in the Eskom Power Pool Reserve
Markets iy bearrth o

= I WCNERSEAMED

revealed, and fo whom

How winning bidders cre selected (not
necessorly the highest bidder}

How bidding is structured ocross fime
Any special treatments that should be
extended to some bidders, and under
whoat conditions

The following themes were considered
essentiol fond var-‘:e‘d l‘ay nmJamgr

.

the Generators, In line with |

market developments however, Dem:d Sfﬁn

extremely viable and the Internal Eskom
Ancilliry Servics Markef was opaned on o
limited scale (albeit via Eskom Distribution as
+he rading enify) o customers having exsting

agreements in ploce.

The Eskom Reserve Energy Market is spl

into four categories:

Reguiating Reserse {Automated
0 4 fime:

.

[4,51:

o low I cost
+ Eoseof use

+ Ease of monitoring

+ Tunsparency of price
+  Quick fransactions

« Highly isabl

o Private

+  Audit frails availoble

Ushity monogers were clso oble 1o use the
foth llect data regarding

Generotor
required
Instantaneous Reserve - 10 sec response:
10-min Reserve

Emergency Reserve Markefs - 2 hour
response

The Generator’s parficipation in the markets
wos through the existing energy markef
mechanisms, where the system odrinistrator
inferfaces are olso web-based. Enfirely new
demand-side infrostructure hawever had to
be esiablished in order 1o cafer for fhis new
type of participant as outlined in Fig. 4

The Ancilliory Services or Reserve Market
comprises ol generating copacity
{synchronised or not) or Demond Side

‘e

ach trading pariner’s bidding and buying
behaviour, demand for power under vorious.
market conditions, specific price resisiance:
gmm,m.mkdahwngmmmd,mlmuu
when fed info an analytics system for revenue.
forecasfing and managemen.

Secondary systems infegrafion
Integration with adjocent technology
opplicafions such as ionce, revenue, c
and risk maonogement systems wos essenfiol
Wih the prevalence of SAP and other ERPfype.
sytems inthe indusiy, s nfegrafion wos one
ofthe primary design requiremens [3].

Conclusion

There can be no doubt tha the Intemet (e.g.
eledranic exchanges) wil confinve fo play @
key role in the future of energy trading in
developed, aswell os developing counries. In
this regord, Eskom has already, in anficipation
offhe now MMM, successiully verious
platiorms, systems, simulations end products
Offundomentol importonce, g remains
on evoluation of the cumrent state of cross
border energy trade, the potentiol locol and
regionol liquicky, as well s the stae ofindustry
liberatisation in Arica. It is that in
Sum‘férn Africa, while the SAPP and MMM
weuld run in parallel, hey will timotely merge:
the beneits of Increased liguidity,
lower fransaction cosls and the use of more
efficient fachnologies.
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defermined time period when required: A

o day aheod bidding process for available

capacity is monaged fhrough @ system
i i are max

ions web interdace
}ﬂ’belwus?cusbiddmb‘blemum\lﬂhh
[capacity payments). Addtional payments are
mode i loods are dispatched (utiised), thus
providing “insurance” for the system
operaor in case of system confingencies. In
the first year of operation, almost a third of
Eskom's reserve capacity (ofher than
reguloting reserve) was supplied by the
e using this mechorism
Electronic trading - lessons learned

The web plotiorms introduced were easil able
10 handle the required transociion volumes,
the negotiatiation complestes of mulfiple bids
and bid mtching. Deal lasure alsa occurted
in almost reol-time. The requirements of
scalability o handle volumes, robusiness o
relabiliy fo ensure e were 050
successlully demonstrated. The uflised
platforms were able to support the full range
of trading.fypes for ossignments and
allocations, making it easy fo chonge
transaction/auction types which enable the
energy irading community o use the
Stons depending on their specifc needs-
‘Rules of the gome" with poromeers, were
also easily managed and configured,
Including omong others:

*  Who can access which markets

* Who can bid/offer

* What bidding information should be

12
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How the newly restructured Eskom
tariffs were developed

by A J de Kok, senior consultant: pricing analysis, Eskem Disiribution Division

This paper describes the major steps taken in the development of tariff structures and tariff methodologl
Eskom. With the publishing of the White Paper on Energy Palicy in 1998 and several other driving forces such
as the unbundling of Eskem inte separate divisions it has become possible to restructure legacy rates.

ies for

Eskom hosa & di sfory and
some tariffs were developed decades ago.
The current fariff methodology is o responsa.
o the current ulilify anvironment where cost
tariffs, effective customer behaviour
ond the efficient investment are of the utmest
importance. In the light of restructuring it
has also become necessary 1o restruciure
fariffs into new sets of tariff that could
waothar the “storm® and will form o
foundation for the fariff siructures of future
Distribution companies.
The steps taken in the tariff design
meff ¥ are described a3 well as the
overoll autcomes f different stages of the
design process. There are twe conflicting
cancepts in forif design fhat make this process
onethol ibed i

legacy forif | his onriby
difficultto adhere to in the fime leading into
the future RED dispensation.
Cost-Related Atiributes

Tarif siructures and tariff groupings should

be designed 1o discourage wasteful use of

the service while promofing efficient use:

* Increased overall usage for existing
infrasiruciure should be encouroged or

Energy Policy published by Government in
1998, Thare hos also been several changes
that wos brought about o ensure that Eskom
toriffs have atiributes that are acceplable for
utility foriffs as discussed in the prior
paragraph on Atributes of Rofe Siructures,
“The most significant changas that have been
brought about can be summarized as
follows:

+ Timevariant o 1ge should ba
encourcged [Off peak ysage vs. peak
UsDge o SUMMer usoge va. winler usage).

Tarifts should reflect all present costs and

portray ihe siructure of costs to the utily.

There should be faimess in the

i of lotal costs of service

s
sciance: On one hand is the desire of

ity to reach ifs financiel objective and eam
a fai i

ameng fhe different customer casses s6 a5
o avold arbitroriness. This would imply fhe
adoption of occepted cost of service
methodologies that is used fo allocate cast
1o defined customer closses,

started with rural customers in 2002 ond will

ensuring odequate revenue for the uiility is
sotisfied by the infroduction of these charges.
This olso provides for efficiant usage of
resources by custortiors and Eskam baing abl

to provide odditional sarvice on exi
neworks. As menfioned before fha necessity
for providing cansumption based incentives

ugh

for uilizing supplies optimally through the
connection charge rebates have been done
oway with. This hos been reploced by a more
significant incenive by choraing for nefwark
cosls based on the utlized capocily of 0
customer thot s he higher ofhe cictual forthe
previous 12 months and the Notibed Demand,
The introduction of o shorfer high demand
3eason and more pronounced price

¢ foriffs ot the lowest possible level. The 1 define x
3 desion philcsoshy it sl sl
fo achieve o ealisc b these  avoided and where po
; goverment objecties. I this are Eskoon has
bldighy engoged gavermmeni to provide direcion as
Adiribules of rete siructures ihis issue fouches on he disiribufian of
There 1 o d ree o
hould adhers to. These aftrib should bak
d info evenve-relofed  ymplementation-related atributes

offributes, cost-related oftributes and
loted afiribub

i the fime of use periads.
This safisfes the afirbute of encouraging
overoll usage of infrasiruciure. and

Revenue-related afiributes

The tariffs should yield the foial revenue
requirement including o fair retum, This
would require thot all designed tariff
structures should be fested for adequate
st Jevels 1

‘while providing edequate information fo the
cusiomer. The introduction of addifional fariff
fo

The tariff design process
Th fesloulok

being able to clearly expres the services tha
the customer is paying for by having torff
for th most signiicont services

ikt .
¥ 3
* Identifying ond coleulating costs
* Allocotion of the costs to defined tanff
o

2
] chas d networks. osses gnd
gl 4 bl * Toriff structure and rate determination
with, minimal u d changes fo the free from The denifi i
whilty. This should allow the utlfy o grodually  of tariff siructures should be cleor. O the cost of supply methadology os set

grow ifs base of customers ond revenue.

Inconsistencies should therefare be
Lty |

.8 losses
in revenue) that would jeopordize the

i Rn b ol

0utin NRS 058, This methodology has been
?::‘!plud by the industry. Eskom hos
T o

it rebate
sustainability of utilfies. is one such inconsistency that Eskom will
The toriff structures should be stoble and eliminate by infroducing more consistent
with minimal d  pricing signak ol ariffs in the form

changes ond with some sense of historical of the network charge.

confinuify. This might sound conflicting in
the light of restnucturing fariffs but major
changes towards future toriff structures
should be brought oboutto ersure as smoll
an impact as possible on customers. The
fact that several wiiliies are sfll marred by

Recent tariff structure changes

Eskom has made significant progress aver
the pest few years to implament rafe.
structures thot are in coherence with
principles loid down in the White Poper on

58

its existing foriffs classes. It is envisaged that
torif classes in future will reflect usage
paftorns. Thereafier ihe calculation and logic
used fo defermine the structure ond rates of
the fariffs is described

Thera is often confusion oround the words
“price and cost”, price is nof cost. Cost is
the amount i fo obtain or deliver o
specific service whereas price is an emount
charged o o customer for that service,

g
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In o reguloted and monopoly environment,
the price paid is regulated based on certain
criteria, such as cost which includes an
allowed return on invesiment, or even
affordability levels as judged by the
regulatary authoriies.

Iirespective of whot ype of market environment
thers might be, the basis (ar the floor) for
determining the price 1o be charged is the costs.

The market o requictor detemines e price

This anclysis is then used 1o make further

adustments 10 ho tori siru:lum; if the
poctof the proposedd sk severe

,iu\:h o yhui-r-n-m af hud charges.

Each step of Fig, | is described in more detoll

as follows:

Revene requiremants
Eskom's revenue requirement consists of
Dt biathore voul wiaiy oid
work services) and other

aniling. C
of management ||||Dm|nﬂm and is @ usehl
o0l in the fallowing orea:

* Product pricing

Make/buy decisian making

Breakeven ond invesiment analysis
Transfar pricing

Scenaria planning

* Process optimisation

All ot obove ore important for Eskom. The
basis for Eskom's tariffs is cost; o good

determine project viobilities, investmant
decisions, e , ultimotely,
how 10 keep prices low and profitability up.
Once the costs have been determined ond
adjusted 1o ensure that revenue requirement
s ma, denpﬂpmummﬂm
allocation of costs amongst varic

cotegories. The aflocation pmcm is bemd
an the customer catagories’ degres of
association with the demand and
customer related Iun:lio?s- Ejkom'!

distribution cnm such as the cost of
Distributi i

natures of:

+ fived or voriable costs, and

« direct and indirect costs.

Fised cosis are costs that are fixed ragardless
of consumption and relafs in partieulor fo
capitel investments for infrastructure
development. An example would be fhe cost
incurred in bullding an electricity network fo
supply o customer.

Variable costs are those that vary directly
related fo culput or consumption, such as

Atoriff design exsreise should olwoys use :
fest year as close os possible fo the present

financial year to ensure that mmsleflsd as
far as possible the current level of service:
and mix of :u;lnmers The toriffs are
therefore designed using the budgeted
revenue requirement for the year when the
e s ond. ing Ve hasecie
customer doto for the some year. The toriff
structures for 2004 are therefore designed
by using the 2003 budgeled revenuve
requirement and the 2003 customer
forecasts. This would resultin toriff structures.
with rates in 2003 rand valye. Ornice the.
overall price increase is determined these
rates are increased by o perceniage to reflect
the revenue requirement for 2004, The
revenue requiremant is broken down info.

mojor cost categories according fo

NRS 058 cost of supply methodology

elacirical ity would be the costof the coal
or the woter, which is used to generate the
electricity consumed. Direct costs ore those
«osts ore costs that are direclly associcted
with providing service related fo a product
or service. An exomple would be the cost of
‘metering or billing & customer and providing
customer service,

Indirect costs are shared or common costs
thot ore allocoted 1o o number of different
products or cusiomer calegories as here is
no direct cost cousation responsibili. An
example i overheads related 10 bulding
rentols or head office staff costs. The costs
are allocated fo fhe defined cusiomer
cilegorles n(:m‘dm% fa the NRS 058
methodology. Eacharif closs (subdivided by

size) customer groupings that
share in the nHu;uhd costs. The costs
cllocated fo each of the virtuol customers is

The tariff design process hos, as one of iis
main objectives, o recover the revenue

process ore basad on the existing farifl classes.
Once the cost of energy, demand and
customer-reloted functions are allocoted,
these costs are used fo defermine fhe inifiol
average cost reflective price, and do not fake
adjustments (e.q. voltage surcharge and

cost category that can be used in o farif
siructure fe. VA roloted costs, kKWh reloted

subsidies) into aceount,
There is o cost dif h il ,jh(
Idh’.l 1o lower voltages that ul
M in the nn:m .w.: Edgm is
vofi 0 specific sef of pre-
oo oot e The
factors will be under serutiny in lmum but

il be d ncreased 08
&szaﬂufﬂmmn m.ng.m

Al rates applied to the  cosso Mﬂ"‘ﬂ'ﬂ'ﬂﬂmw"e’ﬂhdm’“
customers’ forecasted profiles should ~ Once these costs been
el po mined overoge Torif res. wil be

- designed for each forif:

Torlf class averoge load proftes The energy costs (for peck, sandard and off-
The lood profiles of the defined customer ek fime pariads in both the high and low
cotegories sho h-dmrmmedm allocde  seasons | ore allocated directly, with on
costs bosed on the woy o customer or ition for losses, while netwark costs ore
mmdﬁfm\nmmdm.h allocated using the Average and Excess

0s described in NRS 058,
is used o defermine the costs of purchasing  Energy costs are cllocated an the basis of

energy and the capacity required on the
networks. Eskom currently uses the defined
tarifs os customer closses s these cotegories
e wel established and o migration o new
chanamnmbudhurdamd?a

“larger

hich &

10 ensure that revenue. muum is met. o

There are inherent subsidies in the current

U Nl e e i et i ¥
reflects 3 levels of pooling

volume {c/Wh} whereas network costs.are
allocated based on capacity (RAVA),
Other distibulion costs are categorized with
cost drivers being volumetric WH), capacity
{kVA) and number of customers (Customer:
Account; POD), Cy differentiated
on size and the costs are allocated
accordingly.

phased out as Government gives directin to
rebolonce frfs o piklhekaksiapl

ive the subsidies. In the neat siep of the
dﬁlgn procees s el ans clecly

levies are added to the costs of
nnum»nmaomwiuqlumuub-ﬁr

residential customers are
trected from

urban customers and
customars ore poole
ing to 52

i receive
mm... Thesa levies and subsidies rmpau
the tariff structures and ance again the toriffs

ensure fhot revenue requirement is e,
The final tariff struciures and rotes ore
o a

profies are determined of
the 275 KV lavel per farif
class.

Allocate cosis NRS 058
One of the fum!nmemal
atera in

on each point of deliver of
and groups of small customers fo defermine
the impact of the changes in tariff structure.

their nature. Costs con be
broodly dnmﬁnd infa the
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Fig. 11 Rote Datign Process Ouenview
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iaiff closs s seen of the
purchasing_ paint  of
Distribution. Thess rotes skl
require differentiation for
valioge o reflect the frve cost
of supplying different
cusiomers of the various
voltage levels. This is
by ealaul
volyme weighted
diferentioted rafes for soch

Finol rotes ond customer analysis
The re-designed tarifls ane now siruciurally
drHeveM and hove different foriff rofes hnm
Due o these char l-gli
cwc-mqr bills will be impacted di
depending on their lood profile and mm m
gt g rom significont savings for
the cus Dm er to substantial increases in the
customer’s bill. Such impoc is. vwvu:d\lhl-
whee there is o re-design of arifls, howes
due to affordability constraints, fhere lhwld

per voltage level. The
resultont rotes will rflect cost
differences behween higher
and lower yoliages. The
esing wh" differentiols

Fig: 2: Difaronce between co camponents and ool compontnt for

Nightsave (Urban) it

The above steps yield o cost matrix,
reflacting per unit and fofal costs, for each

wnreanusm:.())
ce the voliage
a.nmm\smmnappmmmwm

costs. This matrx can b seen in Fig. 1

raising o fixed charge. Inthis cose cerlain cost
onents ofh et o shoukl beodded
together (bundled] to defermine gveraige rales.
The of fhis step in the fariff design
proces i therefors o odd diferent cos
components together 1o mafch appropriote
m‘edmﬂumsnndb:oﬂvﬂ“lhcilb\mdhd
costs into unit rates (c/kWh, R/KVA,
R/Customer; R/Account; R/POD)

deamed

rotes are opplied fo customers’ pmﬁhs o

determine Eskom’s fotal revenue.

Adifference between the calculoted revenue

ond Eskom's tolal revenue requirsment

occurs due o a combination of fhe following

reasons:

o Cerfain assumptions are maode
load profile where no oclual

data exists

ofcusiomers. The quanfiicafion o ot
and “mojority” is at the discretion of the
Nafional Elechicily Regulatar,
o b able fo quantify the revenue impact on
an:hmd?wdwlcunnnm the customer’s bill
needs 10 be modeled on the exsting lm\H
and the new re- Yadfl, Comporisor
between existing ond new toriff revenue is
compiled for each customer (LPU) or
cusfomer nrouﬁm? (SPU) by tariff and
porirayed in the form of histegrams.
Aufamafic savings made by customers
without shifing any lond, is regorded s o
1o Eskor ces risk of not meefing
the revenue raquirement. Further analysis
bosed on new rates is very imporiant fo
quaniify he risk of outomatic savings.
Conclusion

There is o need within the Elecricity Supply
Industry (ES] fo have subsianfiofed tariff

o Adi due to
surcharge.

This diffarence is eliminated by scaling the

cost reflective rafes to ensure revenue

requirement within an occepted morgin of

error (0,1

Cross subsidised Rates

The cost raflective rates for some foriffs

or!swgmhmnlk different from the existing
which may require huge increoses/

ducmum 1o the rates, which may be

unaffordable for some customer closses.

These rafes are adjusted based on tariff

rebalancing direction pproved by the

read latos. Tha cross-subsidisation s based

10 more equalized
*“”x;:'m b
nmmk costs are da bmd‘A

copacity related :nmm)
mns allocoted o the subsidised o
and recovering this cost on volumm.:

mﬁmwwwwmmmdmudnf
a cusiomer but the maximum required by the
Customerfor @ specific yeor.

Fig. 2 expains the relationship between cos's
and tariff struciure components for the
Mighmsare tanff mmﬂ«m coss
into toriff companents that mmmﬂ:

(AW

o the subsidies.

Reconcile and scale (2)

Once the subsidies have been included the.

rotes it is necessary lo ensure :hnl wh T3

ent is obtained from these

s rates. Tha subsidised rotes are

applied o customers’ profiles lo determine
om’s | revenue.

o vcla.

mawmnmmmmd-

A diference between the calculated revene

s fo allow for socio-economic
requisite of his is o siandord
s J‘alm:w ‘and deriving costs,
wehich is.considered to be foir and equiloble:
which Is o5 broadly accaptoble os possible:
o oll staksholders. In the costing process
the unit costs for oll functions of electricity
mpp!ym:\mum (purchase, |lnnd
costs) are calculated as described.
m cost-ob-supply meth ¥ on ifs own
A not enough fo uUw for fhe mnmnun»g
tu‘r‘vax rds sound cost-refleciive

n»s It s necessary fo have a toriff design
methodology Thal' umdn the process of
moving from costs fo tar

Eskom has followed such a tariff design
methodology and hos brought about
significant chonges in the legacy fariff
structures o urment-

:hun

pricing obiectives and cost structures.
Thesa structural broughtabout
acerfain level of insfot Iw{n lullHlmauml
Thisis howevera tra ‘phase that will

stabilise os the |unll svmrmm are
on fhe longer ferm cost structure. If these
changes ara implemented thers will bo
longer term tariff structure stobility.
The tarifl restructuring hos bmugin abau«
g of e checlves for sound

mnmd'éwss some of e energy COS

oWh

o il

me went when e jy rates are flat.
sk com o rocovred 3 9

related chorge (VAVA).

Voltage differentiation

The rafes of this point ore overoge roles

dasigned by using the averoge profie of o

T AR
and then opplying s ond
g.oqmmld.nmmm

mhm\wﬂﬁsmlmbunumw
hnmingul-handymummm
Nmmdmmm

the subsidised rates fo ensure revenue
e foment wihin an occepled morgi of
enor (0,1%).
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Network services for
active load control (ALC) customers

by Johann Crous, large customer pricing manager, Eskom

Customers with control copability are known as Active Load Control (ALC) customers. These customers
nﬁhnnppyu-ymmb«mndm -mﬂhmmm.mw-nm
(D) system. These technologles include, but are ot limited 1o,

wmmummmhmmmpﬂm control, ote.
Background ‘and abave his long-ferm copocity in

+  Customers praciicing aciive lood confrol
often have network copacily and
generation reserve requirements
different from ofher customers.
Furthermore, some ALC customers
liypically customers with alternative
energy sources] may contract for the sale
of eleciricity fo another customer or may
want to supply his own facilties located
elsewhara. Such on ALC customer vill

be charged for network services rendered

by Eskom.

©rder fo meet short-term increased
capacily requirements that result
from the in-operability of the
customer's ALC equipment.

*+ Fim network service in this instance does
not refer 1o N-1 plonning standard or
premium supplies as defined in Eskom
Distribution's Recovery of Capital Costs
Policy, but implies that o required amount
of network copocity is reserved on
Eskom's network, Firm network service
may only be interrupted for system

For firm

.

network services would ypically require
the expansion/strengthening of
networks 10 convert fo o ﬁ-m m.e
service. This means that no

o e aivmnidhol it e w.u P,
supplied, even under healthy

conditio

NS,

Mormal Load - see Nefified Nomal Lood
INML)

Notified Mazimum Demand (NMD) is
the peok demand that could passibly be
imposed onthe Disiibuficn systern when
the ALC cusiomer’s lood control scheme.
is inaperciive and wikout the customer

Urtil now the pricing of
and generation standby charges was
conlained in Eskom's non-scheduled
tariffs in accordance with opproved
Eskom dmmn Eskom has now

network service dm'gu shall cover the

full-embedded cost of Eskom.

Long-term network servics sromacclons

toke place over o perid of one year fo
Jid all

.

shadding) to ottempt keeping the lood fo

within MNL.

Notified Nnm\uJ and (NNL: is the
r expects

mummum\

pricing of
network and wn&\‘m n standby che
for ALC customens for 2003 and ths
il be implemented for oll customers in
this category once opproved by the
National Electricity Regulator (NER].
Scope
* Network services for ALC customers will
h, unphmbla o Eskom customers with
antrol schemes and who
i zunlaquml'y have non-siandard
requirements for nefwork capacity and
generation reserves.
Dmnuinm and abbreviations
. Add-uonql Energy is &
1 e o s ook
mmt lood qwu This is expected 1o
hoppen when the customer’s lood confrol
scheme is out of arder and the customer
elecis not fo reduce load fo NNL.
* Additional Capacity is network capacity

of new infrastructure.
isafined charge
every manih, whether eleciricity is
consumed or nof, and is o centribuion
m--wd: Eskom’s fixed network copital
costs. Where applicable, this chorge is
based on the utlised capacity, which is
the greater of the customer’s reserved
capacity or acual masimum
registered during the previous 12
months, but excluding usage of un-firm
network services.
Non-Eskom Generator (NEG) is o
customer of
e

for the buil
Network

.

10 the ne
Group who has his own
on site generatian or who has access o
generation from o pary ather than Eskom,
£.g. an Independent Power Producer (IPP).
Customers who operate embedded
i connected fo
e custorner’s networks) must comply
mmh\umandEshom Direclive

“Minim
4o ensure thaf outages of his laad control for the connection of non-Eskom
schemes can be met with back-up capocity generating plont 1o the
from Eskom Distribution. Eskom  electrical
- mm&mmmm networks”
ar generafion copacity reserved for  «  Non-Firm netwark
mmmhhsw"lﬂfhﬂd service, having less

the customer
fie. NNLJ s well s any copocity

priority than a firm

in the event of the customers’ ALC
systems being inoperaiive. (Alsa see
Reserved Capacily).

Short-tem Capacity is network or
‘generofion capocily thatthe customer
may from fima 1o fime need over

will be
interrupfible based on
system candifions and
Eskom’s ability o meet
the load requirements
of its full service
customers.  Non-Firm
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S e b
oparation. This load can be specified

Real Time Pricing (RTF) customers, or as
a notified annual demand for ofher

‘customers.

Real Time Energy Price is the price

datermined daily from the poo price o

is applcable fo Reol Tms Pricing (RTF)

mers.
Reserved Copacity
= hmud Generation Capacity is
ng-term generation capacity that

Dh'nl:ullun speclolly sares on
Eskom's. generafion system, in
‘addifion lo NNL, 1o be available fo
the customer under system healihy
conditions,

- Reserved Network ity is the

sum of NNE und long-term network
copacily and is reserved on the
Distribution and Transmission (Tx)
systems for the exclusive use of the
customar undar system heolthy
conditions,




Short-term network service fransoctions
moy be as short as o few hours fo as
long as one year. These ransactians
are not essociated with fhe creafion of
oddifionol infrastructure.
+ Siondord chorges are o sef of charges
usad throughout Eskom with the oim of
recovering the cost of standard
operational work doe.
Transaction voltoge is the lowest
voltage af which Eskom's networks
interface either with the ALC customer
or the energy source [i.e. the lowest
vollogs of sither the take-off point or
injection peint),
Wholesale Electricity Pricing System
(WEPS) This is o pricing system thot
e

.

.

basis, subject 1o project lead fimes where
network strengthening may be required.
Anincreasa in NNL may require he
calculation of copitl payments. The
recovery of such capilal expenditure will
bein oceomoncs with Eskom Distribuliors
Recovery of Capol Casts. Policy.

Oly customers who are on a 2-part
Real Time Pricing (RTP) fariff moy be.

AMEU

standord tariffs. Reoctive energy consumed
aspartofaddiional energy shallbe charged
at the rate applicable fo Megoflex,
Chorges ossocioted with Distribution (Dx)
network services:
+ The cost of network capacity fa supply
NNL is recovered through fhe normal
Eskom retoil tariff rotes. This includes

allowed fo specify heir
siondby requirements in the form of on
o Thalood .ofk

thant Distribution hass 1o resarve on behalf
of the

be contracted for a period equal fo he
profile required in terms of the
customar's RTP confract, which is
normally one colendor yeac.

Pricing of energy sales, network

akelectricity supply, in parficular the cost
of energy generation (by Eskam’s
Generatian Divisian) ond fransmission
cas (by Eskom's
Tronsmission division)

term used for the
transportation of energy from one party
1o nother over the networks of a third
porty. The owner of the networks is
entitled to compensation for the use
of his assets. The Wheslee is defined

=
{
I

ALC customers

Standard chorges

+ ALC customers ars reguired fo pay the
connection charges that would normolly
be opplicable for any ofher customer in
teems of Eskom Distibufion's Recovery
of Copitol Costs Policy.

The cost of upgrading esisiing meters
shall be for the cusiomer’s accouni on
cash up-front basis.

asthe gy transpor
and the Wheelor s defined os the party
over whose netwark the wheeling
transaction will fake place.
Load contract for ALC customers.
When negiiating the supply f eleciricity
1o an ALC customer, the following
parometers shall be conracted for {over
|

One of Eskom's promulgoted cetail
tariffs wil be applicable for the NNL of
the customer, unless o Special Pricing
Agresment (SPA) has been negoticied
‘and opproved. Energy supplied with
respect fo NNL will be charged for ot the
opplicable farff rotes, which implies thot:

.

The network cost associated with
additional capacity requirements (in
excess of the NNL) is separated info
short-ferm and lang-tarm network
capacity requirements.

- The cost of short-term network
‘apacity is derived from the short run
orginal cost of this capacity, which is
deemed fo be equal to zero,
Distribution shall nat be under any
obligation 1o make this capacit
available or 1o include this copacity
requirement into the long-term

planning. Short-ferm network
capoctty, of zera cost, wil thersfore.
only be made avallable if and when
thaf happens fo be avallable on the
system. Customers who wish 1o
include their shor-term capacity
requirements info the network
plonning

 con

for it as port of reserved network

copacily.
- Long-term network capocity will be
charged 1o customers of full

- For RTP customers thi ll

and above

as illustrated in Fig. 1.

* The customer's noified normal lood
(NNL), based on nomal ociive load
conirol system being in operafien, .0.
nommal self-generafion output, ripple
‘controlin use, etc

The customeri. odditional copacity
requirements. (Thé increased loox
expected when the customer’s
generation or ALC system fails or i5
faken out of sarvice for ‘p\du[m:d

i
(colled the customer baseline lood
or CBL for these customers.

For non-RTP customers this is oll
snergysupplied up o the NNL, which
s a sioight-line profie for the yeor
- For bundled tarfs, ol he normol

term nhwork capacily wil depend
on the customer's normal farifl
structure:

i. Whare the tariff is unbundled inta

a cost-reflective and energy
charge, the long-term network

charges will be equal fo the:
regulor network charges in
de ith E:

upfo the NNL

For torifts unbundled info network

ond energy charges, 1*' network
e e h

houl

additional requirements]. Cusfomers
may choose to specify long-ferm
capacity of zero, in which cose the
customer must take steps fo limit bis
load to the NNL during ALC system
oulages.

The customer’s. notified moximum
demand [NMD) which i the greater of
the sum of-*

.

NNL capacity
Enargy sales 10 an ALC customer, over
and above NNL, will be priced l%mlhﬂl
of enargy only. This additiona
ety -ﬂnnisd‘he(:ih
2.part RTP customers or the NNL for
other customers shall be charged for in
ane of the following fwo was:
- The Real Time Energy Price for 2-
‘part RTP customers.
Eskon's Distribufion's bulk energy
purchose price from Generation,
odjusted for system losses, plus o
retail mark-p.
Customers with plant capoble of
I foctor (e.g. generalion
e e

.

skom's Schedule
of Stondard Prices.
. Where the tariffs are stll bundled,
o the network chargs infroduced is
being phased In, the reserved
network capacity hos fo be
differentiated info copacity to mest
'NNL and long-ferm network copocily;
The charge for network capacity up
fo NNL is recovered through the
regular bundled tariff,
The cost for long-ferm network
copacily is recovered through @ Dx
network services charge which is o
valtage differenfiated capacity based
charge (RAVA), bosed on the ALC
customer’s reserved network
copacity. The Dx network services
charge will include the cost of
refurbishment, operations and
maintenance. The customer will
therefore nat be required fo make

- NNLplos

- long-term capacily plus

- short-lerm capecity or

- peok generation injected into the

Eskom system.

The NNL plus ng-erm capacit . reserved
network capoci] il determine fhe ulimcle
byha o ; ied
Project leod fimes to: be considered

* The NNL may be chonged on an onnual

$e leading  Reaciive energy shall be
charged for in terms of Distribution’s

63

event of the networks being
wbished.
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Valtage <500V

ALA

500V < 66KV
572

customer's reserved network capacity
must therefore be increased by fhe
p

Urban i
[l racvA) | 1685

| a5

loss inﬂav for the

Toble 17 D network services chamges

Loss Foctar (Urban) | Loss Factar

<500¥. 19912 11188

=500V-<68kV | 105 1090

=66 kV-=132kY | 10174 T

S197kV 1,0000 A

Tobla o

Distance from Zona | TxNC RAVA)
010300 m 1 210 0107
301 10 600 hm 2 213 0207
801 15900 b 3 215 007
> 900 b 5407

™

74000

2002750

BB W10 132

BB

= Couges oro | bundied ih the Network Charges
Toble 4: Troramission conneckion chorges (TACCI"™

Table &: O emrgy puschose pice o 003 (WEPS rafe]

2 smudwmnmhmnnmmi«

.

A Tx connedion d-nmu (1<CT),
whl:h isa vdloq:rd' jerentioted
rge aimed ot e cost

Fa .
and transformer bays  ond
ronsformers).

The cost incurred by Eskom

mm-bumn to reserve capacity on the
system will be recovered

non-standard requirements for
network capacity, the cost of that
invesiment will be recovered in ferms
of Eskom Distribution's Recovery of
Capital Costs Policy. Any capial
by Tronsmission with
ragard fo their networks will bs
possed fo the ALC cusiomer.

Chorges associated with Transmission (T
network services:

* Eskom Distribufion reserves a certain
copacity af each Main Transmission
Stafion (MTS] and pays for this reserved
netwark capacily os o Tronsmission
network services chorge. The
Transmission network services charge
is differentiated into two components:
- ATxnetwork charge (TaNC], which

and higher. The geographic
differantiotion will follow the

rentiation during
hasing in of WEPS
le Elaciricity Pricing

from the ALC customers. The

Transmission network services charges

are currently sfill bundled and will be

recovered from the ALC customers on

& R/KVA basis through the Tx network

charge.

- The cost of reserved Tx network

capacity up fa the level of the
customer’s NNL is recovered
through the_normal Eskom retoil
tariff rates.
The cost of reserved Tx network
capacily fo cover the customer’s
fong-ferm capacity requirements (in
addition to NNL) is recovered
thraugh o ssparate Tx network
charge.

Short-ferm network capocity
requirements of the custamer will be
made avallable ot zero cost, following
hwmpﬁn:unuhd-mlm
services
The effect of system losses increases the
«customer’s reserved nefwork copacity os
seen ot MTS level, where Disiribufion
will purchasa the Tronsmission services.
on behalf of the ALC customer. The

84

The Transmission netwark cost applicable:
1o the customer will therefore be:

 Network Cost =
TC (VA x Dx Lm; Foctor x TINC {R/AKVA)
. Tx Connecti
RC [WA) x D lou Factorx THCC (RAVA
where:
LTC = Cusiomer's long ferm reserved
capacity (in oddition fo NNL)
RC = Cuslomer's reserved copacity which
is the graater of NMD or actual recorded
demand in the previous 12 months.
TWNC = Transmission network charge
TeCC = Transmission connection charge
defermined ot the voliage level of the MTS
from where the ALC customer is supplied
and nol the POD voltage.
Standby chorges for generalion reserve
. The costincurred by Eskom Distrbuii

The cost of long-term genaration
reserves NNL is racovered
theough the nomal Eskom refail

m <ost of reserved Generation
maum meet the customer’s long

neration copacity requirement
L\u{:ym:d mg»n Generafion
standby charge thot is possed o the
customer from Generotion through
Distribution.

Shorl-ferm generofion reserves o meet
the customer's shork-term capaity

rough
market for oncillry senvces/relabilty
services, whare cusiomers with own
generation could in fact be o supplier
of reserves.

.

Customers con specify short-term and
long-ferm capacily requirements for
networks and. generation reserves
independently of eoch other.

fore, @ customer can specify o
certain quantity of long-
capacity and at the some time specify
er0 long-term galvemllun capacity. It
all depends on how the customer views
therisks ossociated with the possible
unavailobilty of the different services.
it m s fo reason, therefore, that

generation reserva capocity
will h. fully interruptible if thers is o
short-term generation copacily
shorfoge, even if long-term network
?:{BMI v has been reserved and paid

Cost of losses.

Cwld}uuemmuimm‘nnsyslm

* Distribufion will recover the cost of the
l::dl‘w:“:'wlll‘ng from the supply of

* Distribution wil effactively purchose
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from Generation the energy lost in its
nefworks while fransparfing fhis energy
to the ALC customer. This cost will be

recovered by determining the amount of
anumy losses, multiplied by the WEPS

level. Ta recover this cost from
embedded ALC customers, the
mecsured oddifional energy af the
customer's POD will be increosed by
the loss percentage for the applicable

f Distribution.

3 mm.nhwmm
will e deermined by measuring the energy

imported by the cumm-r (Le. dui‘lmui

transaciion voltage, will be the coleuloted
energy losses in the Distribufion syslem,
la | Debered ockor-1)

volloge. The cost of
reliabiliy services will be equol o the
reliobility services rote (in WEPS)

muliiplied by fhe energy and increased
for losses.

RS Cost = Delivered Additioncl Energy
D Loss Factor x RS Rate

Forfhe purpase of this chorge, only the
odditional energy delivered to the

Since the WEPS rates are fime-of-use

differentiated, it stands 1o reason that thess.

measurements and calculations have to

follow the same fime-of-use periods.

The cost of these losses will be charged ot

the regular WEPS snergy rotes.

Cost of Losses =

X cost of losses, = E Losses, x P,

~.Cost of Losses =

E{Delivered Energy, x {Loss factor -1}} x P,

where

t = the appropriate peak, standard or off

peak time paricd and

P, = WEPS energy prics for paok, stondard

or off peak fime periods

 If the ALC customer both imports and
exports ensrgy (for example some
seasonal non-Eskom generotors), it
shauld be determined wh\dr of these
energy flows contribute
- If only imports mnmbm to
P . :

. exports
10 Eskom wil be ignared).

Electrification levy
*+  ALC customers purchasing odditional
energy at WEPS rates need to confinue
l".L" iair contribution fo the cross-
{0 f et

odditionol enargy
*  Reliability services chorge
#  Reoctive energy charge billed os follows:
= Where the customer's nnﬂnﬂl lood
is supplied on Megaflex, the
energy payment shall be ud:ulmad
on fofal reactive energy supply,
exactly as for any ciher Megaflex
cusiomer.

- Where the customer’s normal load
is supplied on RTP the reactive
energy payment shall be calculated
exactly os for Megaflex,

- Where the customer's normal load
is supplied on Nightsave, billing for
reacfive is more-complex and
shall be done as follows:

i. No reactive anergy charge is

nwi icable fo those half-hours where
actual demand wos less than NNL

wdunng off-peck periods

o
customers. These customers will
therefore be subject 1o o volumelric
/lWh levy to cover this cost. Tha levy
will ba determined by Eskom
Disfribution Group Finonce
Unless and unil otherwise directed by
the NER, ulmvywhaelnd ima non-
Eskom generotor fi.e.
mmzdnmsmm)wﬂlmrb.mm
1o this levy.
Rural network eross-subsidisation
* ALC customers purchasing additionol
energy ot WEPS rofes need to continue
their foir wn!r;bulmn fo the cross-
of ural cusfor

‘purpose of calculating the cost of losses
[i-e. losses resulting from exports will
be z8ro).
- lionl contribute to losses,
imports uhould be ignored for the
purpose
(1. lossas rsullmg from imports will
be zero).

These customars will therefore be
subject to-o volumetric (c/kWh) rural
network cross-subsidation levy ot the
same average rate applied fo Eskom
Distribution’s regular customers,

*  Unless and until otherwise directed by
the NER, energy whesled from a non-
Eskom generator (ie. energy exported

enerm for every half-hour M\ura he
actual lood exceeded the NNL.
iil. Appartion the reaciive energy fo
{o) nomol load and (b) energy in
excess of NNL in the some ratia os.
active snergy
v, The reactive energy in excess of
30% of aclive energy of the excess
energy component is accumulaled
for every half-hour ta derive the
‘manthly totol.
Proposed charges for 2003
Al prices quoed in this notice are in 2003
Rond value and exclusive of VAT
Network services charges
The following netwark sarvices charges (in
the Rand value as Jndncnl‘dl will be
opplicable during 2003, These rates will
escolete onnally o Em ‘s averoge annvol
price increase, untl the rotes are s
by rew rates, colculated on o later version
of the eost of supply stucly.

- I both imports and exports into the Eskom system) vill not be sublet o D Network &m Chorges
contribute 1o ossss, the absolute velue tothis Refor 1o Toble
ofimports and exports should be added  Billing * Dxloss me
for the calcultion of the cost of lomses... e il shall, In-oddition 16 the el o Table 2
o, 4 A 1 bil Thowetha  * ission Nebwork Chorges (T
s or vie veea 0 cbicin o e /- (75 R meerer o B bove e el i
sake) “ o Denetvorksenicss cherge forlong-orm Refer o Toble 3
Cost of losses in the system # ik capacity [ . ion Connection Charges
and Reliobility Services minus NNL, MCC)
* Tha cos ol losss n o Tarsmision ¢ T ek chorge for kg o fm These charges are stl bundled with fhe
system will be recovered on exoctly the slworkcopochy orebosed o RC s network charges.
some basis as for Dmhunan loau Refer fo Table 4
o st 5 e Gumrlor stondby Ef'wg-'ﬂ'lww Ofher chorges and values
direciive, + Charge for shorttam generotion o710 Table 5.

i.e.: Total Losses = Delivered Energy x
{Dx Loss Factor » T Lm Faclor u
The same fime-of use diff

formula used for Dmrhulbn wuld be
used o colculate the cost of
fransmission losses.

Distribution purchase raliability
services (RS) from Transmission at MTS
lavel, based on the energy flow at that

.

wsllnwhu'{only when the oncillory and
reliability “services market
it orkel s

energy charge for energy sold i
:x;kmemm !!‘WEPSmIa afmﬂ

- STW of losses on Tronsmission end

+ Elacieication and Rurol Lewy on

66

Dx energy purchase price for 2003 IWEPS
reates)

Refer 1o Toble 6.

Standby charges for generation reserve
This charge is currently set ot R2,50 per kW
por month, but may be revised by the NER as
the mull-market competitve snergy market
unfolds
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An overview of the Norwegian
regulation and fariff system

by Lisbeth Anita Vingds, Norwegian Water Resources and Energy Directorate (NVE)
The Norwegian Electricity market is organized with the Minisiry of Petroleum and Energy as the highest

autherity. NVE is a directorate directly

under this minisiry. NVE is the regulation authority in Norway. Most of
Regulation,

the regulation is done in the department for Energy and

The area of

includes mapping of energy resources,
administer power systerms plonning, fechnical
‘and ecanamic analyses, monifor and ensure
thot network companies construct and
operate power networks efficiently,
‘econamic regulation of network companies,

These con be found on our web-site:
waw.nve.na press English/energy
regulations

NVE hava issued severl regulations under

the Energy Act:

+ Financial and #

nicol raporting,

e

as possible.

Backround on Norway

Norway is a small country with only 4,5
million people. Narway is o widespreo

country where climate, topegraphy ond
demography vary o lot throughout the
country. This of course influences the costs
forthe network companies that ore operating
in the different ports of the country
Nonwegion production is 99 % hydro power.
Norway hos interconnections with thermal-

System responsibilty (new]

Rafioning fnew)

Qulity of supply (start 2005)

Safety and confingency [planned)
Energy - ond power system planning
(planned)

The Norwegian eleciricity market
s mentioned, in Norway we have had
unbundiing of supply and transmission/
distribution since 1990. The tariffs. ore set

e eaae

power system in neig countries,
Norway has around 600 power stations
Several generators own more than one
power station. The capacity of these pawer
stations is around 27 500 MW.

Before 1990 we had o cunmll'.:gu\mm
in Norway with polificol determined eneray
prices. In Januory 1991 Nonway got & new
Enargy Act. With this Ad came wnbundling

w}-':rpubw:leaﬂ:mmeMFu

Income cap regulation

#s mentioned we hove praciiced incanie cop
vegulation in Nomwoy since 1997, NVE
regulgie 3

and minimum rofe of refurn.
The income cap is sef based on data from
economic ond fechnical reparting that the
lincensees are obligated fo da to NVE sach
. All licensees have fo submit annual
inancial and technical dota to NVE and
Stafistics Nonwoy (55B). The reporting is to
be seporated on segment/activities, The
reports 10 be validated by the companies’
CPA, ond be in occordonce with
‘companies’ annual reports. licensees.
required by the Energy Act fo provide:
information concerning the monapoly
activifies in thesrannual repors. The ecanamic
and technical reporfing has been internet
based since 2000, and the program far this
e d

the
a

poy
for the energy that you wart, to the supplier of
your choice. You pay o farf for transmissi

distribufion fothe network company that have
amonopoly in the area where you live. f you
change to another supplier you will siill pay
the same price for Wansmison/ditibution

ply
supply wos openeg for competition. All
customers hove since that day hod access
1o @ competitive market where fhey can
choose among severol suppliers. All
customers are free to negotiate biloteral
physical contracts. But frades in the futures
market is increasing ropidly.
From 1991-1996 we hod a cost plus
regulation. All costs where we
hod o fixed rate of retum on capital. Ffrom
1997 Marway have hod on income cop
regulation which | will come bock 1o in
Gregter detail later n this paper. Norway has
around 200 network companies. Public
‘ownership is dainart, ond many of
utilifies is sfll vertically infegroted, meaning
they own both d network.

fransection based, ond as menfianed
ndent of trodi

g ;
INVE o the reguiator only regulcte fhe taiff—
the price poid for iransmission/distibufion.
The energy price is decided where demand

how, has been developed by NVE. NVE has
collected financial and b;'mml dato

the licensees since 1993. Until 2000
reporting we hove used Access dofobose,
floppy-disk or CD “runtime” version, e-mall,
etc. for tronsfer.

One regulation pericd is for five years. This
periad is from 2002-2006. The income cop
for this period is set based on average
operating co:s in Ilh‘l years 1996-1999,
average fechnical losses 1996-1999,
depreciotion n 1999 and the income cap alsa

The cost struciure in the network is what we in
economic theory characterize as a natural
Thonopoly. The short definiion of a naturol
monopoly connected fo a fransmission/

distribution network is thot this is o

for the network companies, Annual updates
are done occording fo inflatia, eficency,
valus of fechnical losses, increase in energy
demond nafionally and new connections,

will fall os more units (kWh s i
ransterred fough the netwrk (high

Only 20 % of production is privale.

Legal framework in the Norwegion

regulatory system

*  Energy Act (1991)

* Regulations - level |: given out by the
ministry of patroleum and energy:

* Regulations - level 2: given out by NVE

jcn Waor Rosoun 4
Direciorate) as the regulating outhart.

fixed costs ond increasing refums1o || cost 96 -

scale). A monopolist can foke the

price h for his producs it he | [~

s not regulated, and this sthe main || oaveraue

reason why NVE ragulote the ,

network companies. The main

obiecie for NVE os o reguigor s || %8 "

o

o regulote the network as o Return .
“naturcl menopoly”. on capital ["F:\!*m]

+ promote ks
generation and supply. P - The e

67
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An efficiency requiremnent is set for each

network company, The requirement consists

of a general component of 1,5 % which oll
d o indhvidual

netwark and all sub systems including
low voltage

tariffs should give signals of efficient use
ol i i

that can be vory from O - 5,2 %. Sa the fofal
requirement con varyfrom 1,5%10.6,7 %. The
requirements are sel based on an efficency

by how near the company are the comparies
that is 100% efficient,
W find the companies sfficiency potentiol ond
by ghving them an efficiency requirement we
force them to bring in 50% of their pofentiol
during the regulaiian period of five yeors.
company for instonce is measured 1o be 90%
afficient, their potential is 10% and we wanf
them fo bring in 5% during the current
regulation period, I means fhat this compary
get an efliciency requirement on 2,5% (1,5%
q&-e-ulund 1% individual.
Ifthe nehwork company is mare fficient than
the requirementsef for them, they are allowed
o increasa fheic profi. I fhe compeny i less
efficient than their raquirement
decrease.
o mkmpuny has higher income one

farilfs shall give non-discriminated
occess 1o the power marked

torifs shall be indepandant of power
purchose confracts

‘aifis sholl give the network companies
income fo cover their pemmitted incame

wp
The Narwegion network has three network
levels.

*  Central grid (420 kV - 132 kV)

* Regional network (132 kV - 30 kV)

* Distribulion network {22 kV and below)
The cusiomers connected fo the Cantrol grid

losses. The losses are 1o be :'mmllmm\
around zero, meaning tho if the value of
losses is 2 ere/kWh 19 luh Qul energy in
one  point; et poi

2 ore/kWh. 1o feo into this point of
connection

In the cenirol gril the lass faclors for soch
node is colculaled upfront for on eight week
periad multiplied with the system price
lenergy price} and volume hour by hour, For
voltage lower than 22 kV the mast commen
s 10 use overoge fechnical losses plus 2 are
roﬁnd the marginal losses,

The energy component is alsa 10 bs fime
differentioted. For voltoge < 22 k¥ the
differantiotion is 1o 0 o minimum reflect
differences in marginal losses between
summer and winter. For yollage > 22 kY

are power infonsive industey, aluminium
wor more.

fime difteanfcfion of losses should be winter
day, igl
Oher are different for

larger industrial customers, 50 % of
preduction is connected 1o this level, Mast
end users are connected fa the Distribufion
network as well os 40 % of production. The
tariffor taking out energy willincrease with
dacreasing vatiage level

peke and auscers fcking out energy

k. Generators in oddition fo
the energy component pay a component
whichis based on averoge annuol production.
Most commen is an oo o of the last ten
years. “Other companens” for generotors

me cop,
it bt
‘excass income back fo the customers through
osuns: uril Hha bollodiog yosre: 1 s
company hos o deficit income, the comy
can cover this through higher fariffs the
'ullmdngmr NVE annually defermine the
7 ool Fuscris Wik
ool docions (legal).

I-wluﬂmdlhnlﬂmmudw-
A dy NVE as the

The mai " fiha toriff
structura in Norwoy s fo achieve economic
efficient prices. The aptimol price for use of
the eleciric nemork will be o price squol to
the volue of marginal losses ftechnicel] in
the natwork plus costs of constroint measure
ol any node in the network system. With
increasing returns. to scale, morginal cost
pricing will not cover all production osts
A pragmatic way of solving this problum ﬂ
fo infroduce o fariff thot consists of seve

uvlhumy sefs he alowed level of revenue
for the network companies. Than NVE
mnulm the fariff sructure. NVE does nof set
the far

one covering the value o

network (voltage levels
Regulation says that Ceniral grid shall serve
as a reference. When Staineft as the Cantrol
grid operator, has worked out this companent
inthir arifffor generctors, the olher network
comparies hos to adopt this componant for
their networks.

omw companents” for customers foking
ut from fhe network will be different
far dﬂur-m network levels, These
components con consist of:

¢ fied (kr/year)

) thot will

Ioax
ensure cost lusuvmhrm nehwork owners,

E set
mwwmlmmm the network companies
have to stay within when working out fariffs
for their network area.

16 10 bs neutal, meaning that they should
not give price signals that will influsnce the
use of the network in the shorl run

panent (ki/kW)
* Capacity component (are/kWh)
The mest comman is fo practice o fixed
‘component and an energy companent far
residential customers, cabins (coltage) ond
small commerciol customers, while o load

responsible for working out tariffs for their
area that is naf in voriance with the s in

+he regulation.
NVE does not uwvvu tariffs. There are
‘araund 200 nebwork companies in Norway

that all have different toriffs for diffsrent

vlioge levls, customer grougs and so on.

of poww‘ urchose contracts, 50 the costs
associated with the use of the network do
not depend upon the physical distance
batween the parfias invalved in commercial
power frading

The costs are solely dependent on how much
power the mdwﬂwl generators ond end

together with the energy
component is more commanly used for
indusirial custormiers

Load components are based on customer's
maximum lood in defined hours/periods.
Hours for those customers thotis measured
heur by hour. In Norway the network
comparies are obligated fo have hourly
mearing of cusfomers hal use more than

Joriff. Wa do h
the income for sach mmrimpmw does
ot exceed their income cop
INVE also handle disputed concerming farifs.
If an and user, another network company,
(ganerater or somaone else have o complaint
on a foriff; NVE is given the eutherity fo
handle such disputed. If NVE find thot the
network comy in quesfion is practicing
fariffs. thot are in mm:nr_a with the rules in
the regulatian, NVE hos the authority 1o
impase that company to change their fariffs.
The main prineiples for the tariffs:
« tanfis oré relamed 1o connection pclmu
Paying o price in one conneciio
g«vﬁmlﬂﬂwmmmm(mnmd

fime.
eniry and exit poins.
Tarifl structure in genero]
consists of an energy
component (;m/kWh:
whose main
cover the cost mv'q\no\
losses (iechnical]. For
voltoge above 22 KV the
energy component s point
rolated. This means that the
marginal losses ore
colculoted  in esch
connection point. The
netwark companies are
g thic o lood flow
els_for finding These
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400 000 kv
from 1. January 2005

ear (100 000 kWh/year
5).

The capacity component menfioned is o
component fhat the companies can use 1o
balance the need between transmission and
capacity in the network

This component can be used wk
for tronsmission oversaes the capacity in the:
netwerk

Connection charges - one fime
payments

rway. The reason is
ent confribution is0 source of income
1o the income cop.

that is partly
The netwark companies in Norway may
colculote and charge an investment
coniribufion fo cavar the cost of connecting
new customers to the: network and/or
reinforcing fhe network for alreody existing
customers. The network componies are niof
obligated to charge an investment
contribufion

investment costs or less.
The network awners ars however enlillsd fo
cost recovery, so if the cost of connec
not covered through the Investment
Coniribution or the Connection Fee it can
d through the general foriff

jon must be charged

An Irvest
based on obje:
conditions. In general this mea
netwark company charges a new connection
100 % Investment Contribution, this shall
apply for oll similor connections.

The other connection charge that is pracficed
in Norway is whot we coll o Connecfion Fes.
Connecticn Fee Is @ source of income for
the network companies within the income
cap.

This means that the network companies
have relatively smoller incentives fo use o
connection fee than an Invesiment
Contribution, because charging @
Connection Fee will not influence their
income. Using the Connection Fee will in
principle only influence the allocation of
costs between the cuslomers in the
Petwork

The Connection Fee will not give any
location signals

Regulations say that the connection fee cort
be differentiated ofter fuss size, Customers
will than be chorged o higher Connection
Fee for chaosing higher fuse size.

ew custome

ns

This gives an incenive for @ n
10 think through how large o fuse size %
Mecessary in his/her cose
Espacially environmentol organisations
e thot o Connection Foe
use size can give N
ncentive for consumers 1o canside
ahernative energy sources. A
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« Superior MV Automatic Circuit Recloser
Design

* Advanced Control & Communication
abilities

« Extensive Measurement & Reporting
features

= Exceptional Reliability & Service

.

Innovative Automation Software

42/ nuaec

Nu-Lec Africa (Pty) Ltd.

Distribution Automation
Specialists

Midrand, South Alfica  hitp Iwww nulec 00,28



AMEU

State-of-the-art time-of-use

metering issues

by D R Billie, Sirke Technologies

This paper discusses some issues encountered with time-of-use metering and more notably the world wide
of the

and metering equipment. We will conclude that

(Im)
higher data speeds are possible than what is currently used in Time-of-Use (TOU) meters and by implementing
this, one can get maximum use of the meter and new possibilities are opened.

Fwill first of oll discuss some of the current
ond potentiol uses of TOU maters, The
current dota speeds will then be discussed
and then we will look at the pofential benaits
of using @ very high data Iransfer rate.

Time-of-use meters current and
some future possibilities
Current applications
TOU meters are mostly used fo perdorm
more or less complex biling and load prolile
functions. The compeny which | represent
alsa has a quality-of-supply feature built in
1o fhe NRS 048(A) specifications. 1 is shil
quite nomml o.sen o these
imeters i h Wik o oo Rl
Reading biling information i kind of easible
Erumied the number of registess is nof foo
Reading koo prlile information imphes
5 o oF & R Fakd L or 2 Ik
computer. The risks and complesifies of
using these can be considerable

fransmission fimes required.

Some future possibilities of TOU meter
funciions

Given the siote-of-the-arf of the current
micro-processors, digital signol processor
[DSP) chips andl the emergence of low cast
bulk memery, we can anticipate more uses
for the TOU mefer. As the meter is connected
to the relevont voltage and current
fransformers any way, we con contemplate
the following uses of tho metar
© Remote monitoring of instontaneous
voltages, currents, frequency, opparent
power, real power, reactive power,
foctor

The full specium of quality-of-supply
information, inclusive of harmonics and
ficker stafisfics

Energy management features.

Network analysis

Stalisical mefering

of pawer outages and

ufilities resort

o autamatic meter reading (AMR). In this
respect, | note Drakensiein Municipaldy who
i busy upgrading ety meters fo clllr
od Goldmire who
mhmmwsmnlmdyimlu”v Slow
data spesd however implies o relotively
higher cost in reading these meters as well
as the posentiol isk of dota coruption over
the fransmission medium due fo the long

reconnaction fimes
The meter os o fransducer using pulse
oulputs, mA loops and RS 232 and RS
485 serial links

Control vig the meter of over or under
voliage, aver ar under current, etc. for
reporting purpases or o be fed info a
PLC vio on Ethernat fink

The above propositions each operate in o

o K KA maters.

Fig 1 Serple rretws puling fo “HUB~

different For example, energy
management iypically requiresa | - 3 minute
response whereas the instantaneous
volioges, sfc. are required on a second or
sub-second refresh fime. Profle data moy
be required an o shilt or doily fime span.
Billng 15 only needed on & manthly basis!
These various uses ore enfirely feasible in o
meter provided one £an occess, deploy and
utilize this information in a timeous manner
The meter as o "Hub” concept
5o flar, we hove bean looking af the TOU
meter o8 a stand alone unit. In many cases,
notably in indystrial seftings, we con see
many meters in close proximity. This opens
up the concept of o mefering *hub”. Some
gl il ok, et s 4 P
1,2,3
hnpmmns

All these vunqus meter combinations ond
b of e o4

LU

mwabvmmdnomgmdam

Fig. 2: RSAB5 Motars coniociod o “HUB®

s tha synchranous peoks and synchronous
72

pmMus -v)(\udmg combined currents and
nogement paramees, poses  buge

ekl gt

The current specification for the IEC 62056

21 draft states under 5.2 (p, 33) siates;

“Initial baud rate - 300 (anly required for

he opticol head communications. Fixed port

communicafions con inifite af the operafing

baud )

Standard baud rotes - 300, 600, 1200,

2400, 4800, 9400, 19200

Speciol baud rafe - as desirad”

In view of the obove discussion, we will have

o operate in the “special baud rate* range

in order o transmit this potentially huge

‘amount of data and processed data. How is

the meter coping with such o high dofa

transfor rate and is it feasible?

Solutions.

The meter infrastructure solution

The mefers can be equipped with dedicated

expansion madules 1o provide for inter clia:

* R5 232 seriol links peint-to-point

communicalion and these days

mulii-drop as well

RS 485 serial links daisy-choined

communications

G5M communications

GPRS communications

Via on Elhémetconnection onfo o LAN

.

.

.

Radio links
Internet enchlement of the meter (see
Fig.5)

“Blue tooth" environment
Satellite inks (future)
Al these methads are well undersood ond

can be implemented forthwi
The world infrastruciure solution

GSM, GPRS, Ethernet and sofellites
(olthough tha lotter s expensive) are
aveilable in more and more ploces and the

Y T ep———
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benefit of their increased ovailobility is o

mossive cost reduction. Indeed, the
increased level of thess services makes now
possible-the new oppli
contemplated obove. T
synergistic. relationship
dacreasing cosis open new possibiliies
which in turn generale adequate profits for
the operators of ervices

The reraisies rehot gevervsed convect-

e is on emerging
n thot the

AMEU

0 a parficulor user

World wide

ss borders

*  Web anoblement does awoy with ol serts
of special software in coses such a3 iewing

billing dota, 03 the standard web browser

could be sufficient 1o eccess the dota

specialist requirements wnu\d still

FRCERHGIS Bropriatory 4

Dok of it eginal or gL\Lm\ plonts

becomes possible

okt

affordoble cost AND thot the traffic th
B matored s s an cleguote prc s
fhe service providers

Some benefits
Various benefits emerge from this scenario:
The meter hub cluster con parfom
various mefer funchions in  locatio
Lower cost of data ocquisifion o5 na
“woditional” mefer readers are required
eturing bureous con read ond bil plonts

the

Ead e Trdeien
on a regional, nafionol or even global
scale with this infrostructure
Conclusions.

The emergence of aconomical high speed
links provided by the world infrosinucture
opens up totally new opportunities in TOU
metering. The possibiliies and advartages
will increase with the data speed. Metering
of this kind can now combine all types of

+ Specialists can monitor plants remofely metering functions that. ware not eosily
+ The vonous poromalr 1 genercisd ol before. The ,,Wh, concerd i
can be rea by the ither
rolevant user i.8. the biling canbesent -
direct! b ity
‘data can be mad by gyengineer, tomake the
! befed infoa
eod-users i a fimeous manner._The curent
e . vically  TEC proposal on doka speed wil hove [0 be
+ The users con be geagraphically 2RI G0 Eoroln, Hos aken
sepurcted, e, e minemanoger con ook cognzance of world frends in fechnological
of one set of dofa while he consuling  development and is working towards
enginear in Londan s inferested in o offering cost effactive solutions thot will
diferent bundle of informtion make many of thesa possibilities o reality
o Low cost deto ocquisiion and o in the foresesable fulure, to the ultimate

el i ol vk oy ot

benefit for the end user.
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Implermentation of the EBSST or FBE

by Danie Potgieter, manager: elecirical services, Polokwane Munici

and SALGA representative on EBSST fask team

In 2000 Government announced a pelicy intent to provide free basic ur;l;el to poor households. Wu';.
s

sanitation and energy were identified as basic services to be

Background

An EBSST Task Team wos established by the
Depariment of Minerals ond Energy [DME)
in February 2001 1o formulofe policy
guidelines for the free allocation of o basic
amount of eleetricity o poor households.
On 5 December 2002, Cabinel opproved
the following principles of a nafional policy:
¢ The free allocation of slectricity o
qualiying househelds is sef ot 50 kWh
per month;

Recipients of the free allocotion are fo be
identifed by moans of “seli-targating;
Funds will be provided in the fiscus to pay
for the operating cost of the free
allocation

The EBSST policy guideline document which
was developed by the Task Team, wos
published i the Government Gazette no
25088 of 4 July 2003 [nofice 1693 of2003).
Implementation guidelines

Moin issues influencing the implementation
of the free basic electricity allocation fo poor
households were:

* Leval of the FBE allocatian
Identification of recipients of the
allocation

Cost implications of such an aliocation
Sustainable source of funding

Level of free electricity all

.

respect of poor households.
Targeted approach
L i the broad based h

been mode ovailable o cover fechnical and
dmint costs. Sarvice Providers will

would be 10 farget the poor housaholds in
Sauth Africo, thus supporting poverty
alleviation.

therefore hove 1o carry the fechnical and
‘adminisirative costs themslves, With seli-
targating these cosis are esfimated ot
R200-million compared fo about

however,
resources 10 identify indigent households and
monko s sichus. Esfom defntly would

, had the broad-based
opproach been followed.

Free b cost

deemed more practical for the indigent o
idantly themsalves by means of one of the
following fwo self-targeting methods,
Seff-targeting with current.limiting

A 10 A current limited supply

A household wishing fo receive the 50 kWh
per monih free allocation would apply fo
the Service Provider 10 restict the supply fo
10 A Consumption in scess of 50 kKWh
per month would have fo be paid for ot the
narmal domesti forif.

This s the idecl method for prepayment mefers
{Eskom’s preference]. The i f

When implementing the braad-based method
afallocating 50 kWh per month fo all of fhe.
6,8 million grid-slectrified households in
South Africa, the energy cost would
oppraximately R1,4-millian perannum, Wit
the self-targefing mefhed, itis estimoted that
approximately 2,5-million households
would qualify for the res ollocation of
50 KiWh/month, which would cost about
R525-million per year.

Funding the FBE allocation

“or vanous reasons, funding of the EBSST
will be funded through the national budge!

10 A restriction will deter the non-poor
customer totake advantoge of the allocation,
which is mean for fhe poor orly:

Self.targeting withoul current limiting
This method involves households using on

veroge, less than o pre-determined amount
:Fdeﬂrimy‘ [up 1o 150 kwh) per month

Grid connecled poor households  should
recaive an allocation 50 kWh per month,
Motivation:

*  Ol6.8rmilionh

oplingfor y .
This method is ideal for conventional credit
meters and wil probobly be more suitable
for implemantction by municipal electricity
distributors.

connected fo the national grid, 3,1 millon
MhmMmdMﬁﬁsd%mT

To deter non-indigent customers from
receiving or applying for the allocation, o

+ The Dey f Provincial and Locol
Government {DPLG) shall be responsible
for the EBSST funding through o
conditional grant allocation from the
fiscus 1o ” Service  Authorities
(municipalifies]. Such funds shall be
disbursed o the Service Providers

The 2003/04 condifional grant for the
EBSST was R300-million which leaves o
shortage of about R225-millian if the
full 50 kWh per month allocation were
1o be implemented and funded from the
conditional grant only.  (R300-million
+ill only cover 30 kWh per month).

'ﬁmz‘uw“muomum ies has
visen ihis yeor with 12,2 % in real terms,

on ifffor and also inclydes a Free Bosic Services
mge quolifying EBSST customers. The tariff for Grant of R822.milion
«  S0lWh ighting,  © bove the free Municip will have to respond 1o
: P aimiagns han the normal s request for full
ironing. Nof sufficient for cooking end.  domestic toriff with the breakeven paint implementotion of the EBSST (50 kwh
ion, however.

refrigeration,
50 lWh hos ochieved widespread paliticol
and accephonce.
i househobls il receive o subsidy of
i

occurring at the levelof consumption used
for identifying fhe indigent {say 125 kWh

r month). Consumpfion in excess of this
F\:d would cost mare, which factor should

upio 80 % whichis
curraevly RS8 La. 80 % of RSB = R46,40
Identification of racipients

Broad bosed opproach

With this method of identiicotion oll lagal

. The torff graph
in Fig 1 axplaing i beter,
Cost of free basic electricity aflocation
Cost of the pragramme can ba separated
into:

o Technical ond ad

connected households would receive o
subsidy.

This approach would ensure that the
allocation reaches all the pocr. However,
to provide 50 kWh per month fo ali
households in South Africa, would cast
approximately R1,4-billion per annum.

+ Free basic energy cost
Technical ond odministration cost

I torns of the gazefted guidelines, Service
Providers may receive limited captal support
subject o the availabilty of copial grant, We
are oll aware that no copital suppen has

74

er month) by funding the shortigllfrom
their own resources or from the Free
Bqﬂtsuwim%mwhwmlhqmmwvhd
this year.

Service delivery agreement
en service authorities and
Providers

se

Section 8 of the Division of Revenue Act
(DORA) deols with ronsiers ta entites.
Funds from the Fiscus for municipal services
may only be provided fo relevant
municipalifies. Municipalities, in turn,
transfer funds 1o public entities, such os
Eskam, where the eniilies render o service
on behalf of municipolifies.

The public entty must not later thon 30 lunes
2003, or such cther date determined by



EBSST

NORMAL TARIFF

50

125 kWh

P 1- Tl gromh

National Treasury (NT), ceriify fo NT that it
complies as on external mechanism as
contemplated in Chapter 8 of the Municipal
Systems Act (MSA). NT hos exiended the
daodline 1o 30 September 2003. When o

Municipolities together with Service
Providers must foke it on themsalves fo
inform the wider communty about the
free basicelecticiy. The community have
great expactations about the EBSST and
ey will have 1o bs inkormed who wil

PALACE
ENGINEERING
SERVICES

Solutions e Systems » Technology

municipoliy provides @ municipal service
ol ; rishankely
qualiy

fhe municipality must ester inlo o sendce  in poriculor how they il have o denfily

agresmentwih such on enfity Section  themsslves for the allocaton. Service A view of the new ACSA Johannesbur
76 of the MSA) Providers on the other hand will hove ImieneCocl Nizrort dombate termiiad
A pro-forma service delivery (funding] 10 inform qualhing cuslomers abaut e ooty opéed & Aprd 2004,
ogrest was cown upby DPLG, the process 1o be followed io be
been supplied to all ol whwd:j con jstered Ity Palace E Services (PES)

3 i lities to . 7S
btk i - bk was responsible for the design and
it of the. d o .

Porogrash 6 of the pro-forma ogresment £ 2 U LIS ONET Y | Project I of the air-

requires Service Authorites fo compansate
Service Providars for the achual cost of providing
the free basic electricity. I is sugge ot the
poragraph be amended fo moke provision for
fhe payment of the octual cost fo provide fhe
FBE orfor the loss of income (forgone revenue]
from the selling of 50 KWh o the now,
recipients of the FBE, whichever s the smallest
(In most instances the cost of supplying
eleciricity to a low consumption customer is
more than the income received from such
customers. The FBE ollecation is surely not
fmeant fo balance Sarvice Providers’ books].

Reporting in terms of Division of
Revenue RA)

del withhold

DME, MECs for Lo

Distict and Metropolian Mayors, on

16 July 2003.

At the mesting it wos resolved that:

« The roll out offree bosic electricity
Scuth Abica, should

PES is a consulting engineering

e done by 30 September 2003.

Municipolities be urged to supply
50 kWh per month (aven though
the condilional equitoble grant for

B

gl
The self-iorgefing approach be
followed 1o identify qualifying
households to receive the F

.

installments. of squitable share on the
grounds of o municipaliy’s breach of uniiorm
‘reasury norms and standords, A public entty
+hot provides o municipal senvice on behal

Frse bosic electricity is a sacial
service and is funded from the

B

fiscus;
The focus on FBE is fo the paor;

o FBE 0 muli-
siokeholder engagement process,

must repo
an o monthly basis in order fo access funds
or the dered. ; palifies must
report their spanding of funds in terms af fhe
Quarterly Reporting Framework. The
quorterly report consists of seven sections
which require details of the municipality, the
Service Providers, the recipients of the free

.

No bidafion for the FBE
s envisaged from the EDI, (which
would have been in conflict with
provisions of the Eleciricity Acl

There will be a need for
estoblishment of performance,

sic
‘Communication

Govemment depariments DME, DPLG and
NT held provincial workshops 1o inform
Provinciol departments and municipalities
about the administrafive requirements 10
implement the EBSST.

evaluation
instruments 1o be put in ploce.
Although there will be feething
probloms iritially, fhe successful
{mplementation of the EBSST is
accepted by the EDI as o
challenge. A

.
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Towards infegrated revenue
management and service delivery

by ) Groenewold, Actaris Metering Systems, studying under Prof. DG Kourie, Schoal of Information Technology, University of Preterio

The paper will discuss the conceptual data model required for integrated revenue management and service
s. The

dalivery vithinthe domaln of prepayment as well as post payment t metering systems.

is 1o create af

The need for integrated e

of of
uulllr of the -nﬂnnmem in which we sell electricity as w‘ll n

s manage related infrastructure.

be reviterofed, however pmv-ﬂrul paserd
presented of AMEU Con

‘over post- nt metering systems s on
improved cosh fiow for the utly os wel 63

mativeted i le\ymmwﬂwma

9
cantrol actions for non-payment. The

indusiy, e, industry hod need
tohave access 1o electrcity With imethe need
became expandsd to business in gensrol o

it became o necessity 1o have access fo
sleciriiy in order 1o funchion eficienly s o
business. Access became o

benchmark melering systems and
ossist the wility in procuring or developing
future metering systams. This paper forms
part of a mini dissertation for the School of
IT, University of Pretoria. The mini
dmmmw.ﬁmymmm in greater
detail, which was omitfed from this poper
Intreduction to a metering system
In South Africa water and electricity is
supplied to end-users by ufilities. Thesa
ufilifies are either government owned or
reguloted by govermment bodiss, and should
deliver these services in accordance with
national legislation. The Municipal Systems
Act, the Constitution and ether forms of
\pgwsfcmm prescribe the standard of service
1o be delivered as well a5 rights of the ity
1o recsive poyment for such services, The
term sarvice dalwvery will be used fo refer to
a utility defivering wofer, eleciricity as well
05 ofther services to end-users. Other
sarvices include the removal of sewage and
household refuge and the \quy of toxes m
provide and maintoin munic

;ud«nimods puwcmnspn‘-m
Thetenm,

metering device requires more infense meter
management as well as purchase pattern
analysis i order fo identify possible coses of
lompering

socio-economic driven resourca where privole
legal anfities wanted o have access to
elechriciy fo batier their Ifestle. Uimately
sl became o polfcal drven rescurca

1 the SouthiAf -
ond prepayment metering devices ore used
and metering systems must be capable of
fuciliaiing both types. Thisis often achieved
by integrofing existing billing systems with
the prepayment metering systems. The level
of integration varies, however the aim is
always o at least achieve integrated
management information reparing.

The reality of our metering
environment

legal eniity in South Africa is entiled fo, Tha
fact that ceroin fooo acibes cotnot uﬂw
electricity leod 1o the Electricty
Suppon Tariff [EBSSTJ which \mp\y nm
s that cannel of 1o
albcicny il g & o oot o o
eleciricily per month.
The fct thot eleciricity (ond werter) became a
pulmcnllydr\vmmwumenmpimnhctcmdil
control pracedures are nof o o o
donying access o the service in g

In South Africa the metering

efers 1o, metered points of sarvice delivery,

with the services dalivered mainly consisting

of clecticy and woter tha oro used os

resources. A prevous soclion hos provded
<y =, o

was then addressed in 1990 by the
intreduction of the ane-way prepayment
meter. It wos believed thot if he consumer
will buy elecricity upfrani end thot on
electricity-dispensing device will mn

how they measur he resources consumed

dwspfﬂglu the i only when credit

of o metersd resource makes periect sense

Theserd

However, should the client

be used
1o rafer fa the process of collecting revenue
forthe services provided. In orderto ma

ot m,n.g billar fomper with the instalotion
ot the resource consuming locaion (RCU one

ond Eskom alone has installed aver
2,9-million of these one-way prapayment
mefers in South Africa fordote. The realty that
struck the melering indusicy was thot this

mr,mqumummnngmmufmsun

This mefering system must

* an inventory of oll pom of defivery
[P’OD], ociled meering devices,

addresses, b end-users, and

keep and be able fo report on the

fransaclions generated betwean the

uility and its end-users.

The The sanvenjiona] mllhnd of mnlhnf\g

dm’huhs ones, EW\ ls. The
torif for the speciiic | mﬂp:ﬂu';gp‘?d

" the case

procedures vill solve he problem. For o
pscurce such os ainime on o cell p

ke LR o oo

vk ¥ ot e s e

answer 1o non-
payment ot of seIvices, as mefer installations
wers lompéred wih o get uivnelered access
tos the disiibution network. The issus of non-

the situgtion
is somewhat more comglex.
Reality of the South African metering
environment: Macro-level

envention
rather thon  technclogy ntervention Todoy
one M\! find thaf well manoged metering

managemen procedures in ploce
““'W‘prdme Mm:rjww

S PR
African mefering environment,  is necessory
the metering

1o look o aspacts that

-, meso- gnd micro

wmuﬂumpﬂ. This s followed up by eld
e why o particulor point
er del\mry -a nor pmluumg electricity

tothe end-user far poymant, This s refermod
05 8 post-payment meteting system

Towel.
services is polifically driven in South Alico

"mmuhnb@km

In the South African there s d mee i

ol veryorge componen of prepayment 0 ht 1o basic acces of hewe resources. o C1PERA pnmg,ﬁm s
isthat e

the end-user hos o igorre -dispansing  situatian regarding service delivery come  Inboth cor o

device rather than meter yand it can be meferinstallatians one needs fo manags the

POD, und needs to first pay
the utlity in order 1o ablain credit on the

- G
storted off os baing o resource driven by
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porsyel -u-;mm-muollwm as well
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Reolity of the South Afican metering
emvironment: Meso-

Reality of the South Africon metering
environment: Micro-h

In South Africo the

a restructuring process, which is phe

by the Municipal Systems Act (2000). There:
are many debates on his subiect that will not
be discussed here. The effect,
resfructuring has

‘s lof void # the poogle dormo of our
system that is sill in the process of being
impecved. |

such data of the point of application for o
service and without proper work flow
management fha installotion controctor wil

of distribution in the water u-d e‘wc'nc\
distribution networks, These range lmmwm
lorge consumers that require speciolised
mefering devices fo measure consumplion
and demand to informal housing in rurol
o

the biling system for capture - thr is f the
billing system is equipped fo accept ‘out of
the ordinary’ addrassing references.

The data elements required for o
data model

recs metering
environment on the micro-level relates to
the variotions of oddressing systems used
for meter installations. One may find that
the conventional street address will gef you
to a formalised part of o city o fown, but
that the some ddressing specication s

ond rural has f

It s also important o note fhot far this supply
6rea there will nomally be a one to ane:
relationship between codastre, RCL and POD.
of o cerfain fype such os water or electricify.
In other words if one would fry fo locate the
elechicity mefer for exam; 'zle, it would be
passible o nn\y ghaijb cadastre os

3 3
fhese changes and it s feared fhat infegrity of
mefering system dota may suffer from fhis.
The intraduction of prepoyment meters in 1990
has intreduced with it prepayment vending
systerms, mmhl
mmw-wﬁm

Brand (9] hos identified five differant
addressing specifications pertaining o o
point of delivery (POD) or resource
consuming locations (RCL).

* The Suveyor General's (SG) number for

mefering system. The wnq meter

separofe frn-n the billing sy‘l!m Th.,
of ravenue systems i

cadastre. The definfion of this number
does o necessarly point 0. single

ba o ambiguty

mmmrm.muhm Id be:

Should there hove been mcrslhotor\aRCl

or heuu on o single codosire, this would
possible - ane would then

spaﬂﬁ et il

Considar o tpical intormal bousing

e ore
sk L U

cases it will be sufficient fo locate an
Wl ok oy ;

housa or RCL s situated on a single codosins

challenge fo
management and service delivery. Billing

s in South African ufilfies ore also not
sqipped fo odcress he fmed for senica
i.lm hﬂmg system s Mpm!‘ ly occount

.

Tl!a ity Flﬂﬂﬂb{'l' mhvm number

ond is referred 10,03 the mnd,pmm
numbe. The reason why this issignificant
is bacquse the treasury depariment wil

this hos simply ot hoppen as plonned. Tha
reality of these h g developments is that
m|dnurrvbersuuusadm ‘house numbers”
and that sireet nomes ore different fo official
rocords. f seet nomes exsthey or also not

ing it.
legol enity's postol address is properly

ber. Th
21 digits hong and wmbwmon wurt

‘address of the point of delivery is absant or not
‘odequate for service delivery.
In order o deliver on effeciive service one needs.

fo be able o locote ﬂnpmmdddmhr
various reasons such as meter reading,
installafion inspectian, maintanance efc. One
would find that in most ufililies the revenus
management of o melering system is
odministersd by the freasury
mmdﬂmryh,hqmmmi:pﬂmmr
‘and that communicotion
the two depariments is not wht if should oc
canbe. wu\mmsmwumw
reasury department and has
wﬂooﬂq-m mmmd‘ep:wm in

digi long. Togemet wi the land
number there is also o sub division
number thet is used fo identify farm
porors.Because fhis number is not

|r\§hmnrsm.itsmwfuﬁhbulalhe
‘cily planner’s’ referance system, ie. stond
number and area. In same informal housing
developments, Mwﬂcadumdwbdmdmu
the codseorore porclomvhich he howses

in which the RCL s in onder to locate it  cod

+ Sireel reference system. This refers fo ':,C;‘,;:”::;";;W “"‘w olso impossible:
the conventfional Mrul name and all ROL ore sitvotec Dﬂ i mm
number system that wil onefoan
RCLn formol areas. For cenral  ¥ould be more feasible i 1 5

building name and unit number as well
in order 1o gat 10 o specific RCL
Ceordinate reference system.

Consider o Wypical business district supply
area. In & business district ane typically finds
:.:Iﬂﬂhoodﬂlmwﬂhmummbnlldmg:

areas as well s informal
stond numbers and street oddresses are
n i o olbok

delivery luncionalit, The onginesring

‘may try and il this void with an
thot

‘meler manogement systems thot ronge
lmm “Oom Piet and his bokkie® oddressing
random maintenance calls to more
sophisticated metering systems that integrate.
with billing systems.
One-may osk if anterprisa resource plonning
(ERP) systems will not bridge this gap.
However, on fhe one hand, the reality s that
only a select few uiites in South Africa con

systerms may
functionoliy. In oddiion fo the problem of
frogmeted sysems hro s o o lack of

RCLs each with heir cown POD in‘he case of
slectricity. Far water the ufi ties normally
i

records. inth ¥
o locole o RCL by i globol coordinate e PO oy e e H\nsupdlzy
and s glabal posifoning sysfer. (GPS] s decision thot D'Mndved.rhe out. wmm
is
. |ng9ﬁem|aunuddirw policy saves the utliies from endless
st Lo e Wmhmhwmnmdﬁn

rmdsunmwmhmwm
FOD, In

The business. distrct has the fendency fo
change s businesses close down ond new

mul’ouuddvessmundd-dhm
Rﬂu:y&wh\am\n&m Wlhu

~ shops ore divided and
consoldated according 10 the need of the
'unnnl und the eledykwy Pcns mmi\y

river” whare the POD is situaed. |t may
also be o GPS coordinate that pinpoins.

is
is necessary fo nof only hum:h)mur% lh:

e p T the POD.
From the above it nckmrrhmm variety of
in

|I\¢ service d-lm domain, Operators of
re not equipped fo coplure
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ln!nllu POD for

w s »-. bwldw and u the
with et thhmmummmm.,

m‘ﬂhwmmdmmw

1 would olso moke an interesting reseord

fapic: to determine how much

i

b Cﬂ!’
#ing spent by ulilities in order to




uh‘

as fo indirectly administer the electricify
ildings on behalf of landlords.

\n a bunuss dmm:vumwwiddsahdu
between cadasire

ondRCL n-efmm iding names exs!
ﬁhmdﬁwml units hove numbers afiows
one fo use the siroet addressing sysiem as

1, 1t is now necessary 1o show fhe:
,.emmm;. e

Fig. 1 shows the propased concaptual dofo.
and.

model for revenue ma
service delivery. In the proposed conceplual
o morsl herecrea fow e 5 s

u!mwcmw cunmmnnpm\ nurol supply
area where the RCL o POD are nommolly
bl i lh jght be more hon
one RCL on a form and fhus a many to one
relniionlh\'pmbmmwdmmund RCL.
For a farm orso it not ahways possible o

1, POD,

Meser, Agreament and Legal Enty(called e

srimory elemants’ and indicoled in yellon)

These ors Torif, Debl, Store Locoion, Uity
secondary

and Area. The elements ore there:
to complete the model in fems of ravenve
monagement and service delivery.

T oA ek
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system that caters for service delivery and
revenue management on a single plafiorm
ERP systems endeavour 1o achieve fhis. The
advantage of this eppreach is that the
operafional doto s sitveted on a single
platferm and dato volidation can foke place
ot the fime when operators enter such dofo.
1f this type of system is developed propery
the operatianal data can be very good and
would probably requirs lifle ‘cleaning” for
warshousing. The disadvantage of this
approach i that older systems are becoming
redundont and people nesd 1o be froined
according 10 the new system. This results

{or reet) numbers. Thusthesiroel
system will not suffice for RCL: thet u-a
situated on farms. There are two opfions:
either use the codostre reference system or
use Vhe mmdlnnln system.

the ey of he South Aficon mleri
con live. wnhm a ﬁng\n
ur can be

that murly:!"hﬂsmuﬂu
utililies might not be able 10 offord, Betw
|||e abova two exremes of integration <h=m

dofa thot is siucted in various systems — as
long o5 the relationships shown exist mh-:

'ﬁen n mukﬂ sense fo address the POD
o RCLin this case.
ﬂ\a POD that is situated af the dmry on the

model exists fo some degree in most blﬂ\ng
and vending sysiems. The problem however
is that some of the data

nmmg systems are not replaced entirely,
but rather infegrated and adopted fo fulfil
fhe same ebjectives os the conceptual dota
model from Fig. 1. Thers are examples of
such endeavours available in the South

olemonss ond their
fom, but th fose or RCL s aute o ot e coicines 1 sl o Ay ke, The advanlage of i
e S b e e Aschintes Vet efained ond ltle raining i required.
the coordinate should st poe ok ol Take for instance the concepts of o mefer,  Thedisodvaniage of this approach is that the
enry to the RCL ond  second coordi POD and RCL. It s very easy fo house fhese  9wners of diferan sysiems moy not be wiling
should be used 1o ndicate the POD. Lyjlvﬁ clemenv vt e e e Tho ] olegrerand ot lspg:lh"\‘wlyiorw:
il oy ot reside wih a sin

5 - Y i s saMae provider. I one would consider
delivery in these Aw'm;; g i .‘:
= e il be touched on and the davelopment of o5
oquis the lllowing dalo ole Y ks ot il s o o i mewwh-ﬂwmmnm

= POD o paint of delivery
+ RCL or resource consuming locafion
« Codosire or registered land parcel
* Legal entity
+ Agreement
X anm

the abave ane would also need
lu be g mnm. whot happens fo @

contex, The poper hos o cenain bias fo
prepayment melering systems.

This b could reduce the burden of
ing the integration process. The result
phes 'mﬂmﬂnaf delivery and revenue

metecing sysioms is simple: Prepayment
mrquwcnmlmdhmudmlmw
lassmvwxwwrdhmughl them the

regation of vending systems from ulility
Eilng sysens.

The mos! |mp.=m=m :-pucl of
infegraion howsver is fo be able o moke
ackions it Gt pasbialy A g
delivery of servicas o the communily, In order
o deliver o betior service the uiiiy noeds 1o

itis not installed at an
R o g deemore sy 1,5, e B e
;;;;'rg;ndwmv'd ey ars boune han uy Brond 9]
e s necessany nd the polcy thl um the dm model
E it would require that o mafer conceptual dota os depicted in
gy flg e
The m cirives.of the Ul from !he hrpanalsdi sl o e
popletond oy be sent back 00 ol The model does not intend 1o be
de e etk ity o i
1 L. Hopefully the mefer 10ys o5 an example of modde«\lbe
o ammon o most of 18 sgon.  cple o arormrkling oy o
he melering endrorment ond endl

che\mr, if necessary, a molmeronce
is outhonized fo remove |
"slocmnnnnd.uummomaumrm I
& “ ouldhs! \lydixpmgd
et gw?awm The

makers to view mfmmnlbn

holistically.

The level of integration may vory. Al o

very basic level of integration o utdy might
el

modal and thot ench locofion w-If *-M o
asocicted legal entiy the is responsile

und how Ihlmnld be
,m::‘;*:::‘w“ verehouse. The
worehouse then serves 1o provide o

u#m.,d,mdm»m«w ultimately
consfitutes the basis for service delivery
Th J | data

odelled by the entire collection of
i, Decison.moking il be e

‘model
The previous section explained what data

fo existing infrastnicture.
It is difficult 10 scy what s the most
important ingredient for success -
quality of service delivery otival
Mnlntupwlhmrh.llsen time or is it the
tection processes !t ensure
thc sha bl i 6 sy e
income? This i qossion leaves us vih &
‘chicken situation, however what s

On the other hand o
2 procura. or develop o metering

79

. 1: Concsphul dofa mode? fo integroied revern
managment and serice deiiery
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sure is the fact that fo measure Is 10 know Publicofions IVC, Texes

‘and if you know wha Is reclly goingonyou 18] Sape, AP, Rouse, Wb (Edser) 1999
have o better chance of making the importont ';‘:ﬂﬂmk ""Zﬁm\ﬁ Engineering ond
s o opamart. o W

decisions that can posiively influence the 1o\ g\ nisriews duting 2001 and 2002

overoll health of the metering system.
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Implications of economic and social
objectives for electification

by Prof. C T Gaunt, Deparment of Elediricol Engineering, University of Cope Town

El is an electrical
by

activity. The
utilities.

mm!r

nned, designed, built and
utilities have

management, s it is reasonab

Fig. 1: Casticonnaction: 1994-2001

Howver, other authorities, ineluding
national ond local government and
internotiona! development agsricies, also

ineers and .hdrkl'r

Saverol new fownships near the cities, built
duting the 19803 fo house the influx of
people from rurol areas, emphosised the
issve of whether alectricity should ond could
be supplied to poor families. In many cases
where electricity wos ovailable, expensive
technical stendards, uneconomic fariffs and
bod debt made distibution unviable.

Abusiness stategy process in fhe lofe 19aos
identiied the pau.hm,»oidemq sig
sacio-ecanomic o el
dmhmon programme. The “Elacticity-

hwmhwlnwmﬂcnmhnumﬁﬂym

for 300 D00 cannections per yeor from 2001
02005, and 250 000 connections per year
from 2006 to 2010. Howaver, recent
budgetary alloeotions inicate that these
targets will nof be met” (3]. Even when given
‘access fo electricity, it became evidan that
many people were 106 poor 1o benefit
substantiall from if, and the voler appeal of
promising frae services wos recognised
Proposals for *poverty” torffs ond promises
of free eleciricity indicate anofher recson
for electrification, naither economic nor

for Al
e Lol e
polfical change from opariheid to @ trmﬂl,

Al have the own gools ond pioies for

the Mationa! Electrification Forum were
cdogted by the row govermment ot ha

in multiple objectives for \mwl:mummg
electrification. These multiple objectives
often confuse the policies, perceptions and
optimisafion of electrification. This POW

“d ﬂmnmnms of Iha “Electricity-f k;r-Nl'
o

the secial objectives
of poverty allevicfion ond political support.
Three different objectives can be identifisd
then for the electrification in South Africa:
inially economic, later socio-economic and
recently sacial. Usually, different *solutions”
are needed 1o reach different objectives.
The

e T i s
servd by the muricpolifes wee alendy

introduces o concept of
purely social objectives. hmm:mm
is not widely recognised. Instead, most
decisions about elechrification are based on
models that assume electrification
contributes to economic ond socio-

million domestic customers, bafore e
orogrammes storted, However, Eskom had
Tewer thon 112 000 domestic cusiomers in
19901, !nwusm»uuhl:hr#\e?m

of
The viability of econcmically driven
a simpla business case,

typically based on financial models of net
present value or intemal role of retum.

The. nnnlvsh of electrification for socio-
rm(v(hed

evlopmen s widly

sociol elecirficafion leads fo the adopiion o
dacisions different from those faken in most
conventional eleciffication

36
of hauuhoid: in 1990 1o
679‘-mZDDO new connections plonned

it is genarally mmmad that e\eclnh‘wen
suppens development by contribufing fo
praved -du:m\on and henllh nnd rh

mmmmmmwmmm
e slectficati the
o of 1999. A  reul,with grovina

The paper is busad curent reserch info
that incl icol,

financial, institutional and ethicol aspects.

gl,.«hwu the parcecioge

economy through improved Dmdumon.
Extonsive lierature shows that erganisafion
structures, farifls and technology have besn

Historical in South m,,onm,,urdmmmqrumhmhﬂmw dm!mdhm!dlh- ?am that they should

s e, ST

e . hoveen " 5

Eloctricity-for-Al" started in \WD,)’U" oy 2012: “Government mmm itsalf fo always meet all the objeciives expecied of
Soi ause, possibly, those

years earlier. m‘m z:nx!v:; g connection  vorious objeciives are nal differenfioied.

economic reasons, e the c:

mining, related industries and the railwoys. 1991 199 1993

The convenience of slectricity for lighting 31085 | 145522 | 208801

induced the municipalities to adopt # for public Tocal govemment | 51435 | 74335 | 107034

and private €Upplies, and the govemment e

mmhummﬁdmmlmnm 82470 [ 219867 | 315835 | 418918

‘owning this aconomic funclion. For 80 years, e | Yoory demestc cormectan: of Hecmcsy or ¥ prsgrerre (2]

economics drove: electrification. Snc‘:ur :

economic electrification Topa | 1995 | 199 [ 197 | vowm | 999 Toiod

Africa during the 1970s and 19801 when, i 250000 [ 300000 | 500620 [30000% | 300006 {300 050 1 750000

spurred by polificol pressures, Escom (which ois ] 100000 [100000 [ 150000 [ 150 000 [ 15000 | 1s00ca | gowcoo

become Eskom in 1987) exended subsidised & 400,000 | 450,000 | 450000 | 450000 | 450000 | 2550080

supplies 1o rurel areas. Even so, many farms. (418918 | 478767 | 453995 [499 391 | 427 426 | 443290 2649 345

s dmi?w;-&-ﬂwhuuu?'r& ‘D'M”wm,..;mu\w 1995, and NER repons, 1996.200

k;':b;ﬁmd g bl 2 Household connecion srges o e NEP in 1994, and achievamonns

81
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Thera is little published evidence of
elecirificotion underfaken for purely social
reasons, m.ms wammsmmmcb.mmeni
poverty ol

mh‘

b T

i I 3

cost/conneclion os illusirated in Fig. 1.

The scale of the change was such that it

challenges several convenfionol ideas of
ficati d that

procedures,
withoidsupportand cidsubsidies, orwhere
conventional eleciricty ulfies ail, and

be o driver for slechification s demer\;rrnnd

when the umhn!ym;d financiol pl:marul

making in Southern Alrica. The cost of
elechrification hos been high. South Africa
has spent cver R10-billion_on new

onnechons inthe positen years, The capic!
{wastment in distribution exceadad the
ivesinerd o powersoions and o
in the same pericd. Completing universal

eloctrification ore high, but the evidence
indicates that oppropriately planned rurl
phsile

choice by cusiomers with limited means.
InSauhern Alica, helorge pi-heod pover
and the lorge

p'mems The nofional average cosls per
ineclion for urban and rus icafion
71995 and 2001 oreshounin Toble 3 The

hydm stafions with fhe copacily fo regulate
the uneven seasancl water flow hove
of scale that are nof yet

asemy, to electricity o Souh Ahice {in T incsoased by about 15 % in conet Technology might heve the pﬂmn!ml to
ccordance with govemment policy willcest e e bf?ﬁ%dﬂulullumng develop future renewoble energy and
ancsher R7-biion, Energy generation and  for inflation (PPY). At isolated power supplies without the
systems oparaions und after , but thisis not
bulding by 40% d i m% 'ar achioved. Because P  sytoms 64

i sowor hoicoly _ le . The h by the small
about o ihwnddhmﬂnfmgy «odopting designs that maich the nmmk .,..,g, m,u,u m., represent o paverty

supply i mod lecicly disrbuion s hgv vgmi capaciy o the needs of e jmp for cusiomers because of he Hgh farber
Cusior viny il th

e i Sart o o caftdf govoe o o nc Il U re

plus he commitmentin South
eeiidspnaityir hi\mnm«?ﬂywﬂ
Fow viable s this investmer

An evoluatien of the NEP 4] found
electiication n owincome oreas wos not

exdansive load research project in which
several AMEU members parficipate.

the invesiment s rnorg!nul, but Fmbqb!v
benefits.

itations of low energy capacily and high
msls changs, renawable anergy ond non-
grid supplies must be considered ganerally
irelovant fo large scale slectrification.

The Deputy Minister of Minerols and

E
o et i vidunt Tl uccesto
Mmﬁmmmhmwmw

Toble & Average cos? por connedion, 1995 and 2001

[Nosional overoge costfconnection | Year | Yeer
Rand curent] 1998 | 200 An ethical basis
Urban [2170 | 2674 Ana\ym e{ the ethics supporting
Rarel hos identified religiovs
Decved from NER

pmmph of giving equal <onsiderstion 1o
he intermsts of o, and polifical or progmatic
reasons o help the poor. From all

populated rural crea whare the cost per T==hm!u9-r o is not unique to eieciification o allevicte
service paint Is comparatively law. i’;"'h ) v e b poverty is justif bl
hﬁ;:mm;ammu arecs oy il o lirfcation s ot f was stmulaied by 7y, ward does not lack the resources for
economics of electricity supply ta mus- cfiof, g ough i el 34

customers become ;" v, fox using the resources orm imuficient
adverse waw rips 4} iculorly, do not have.
[5] Am.mng o0 the Nmnm:i Eleclricity O O ol o.good b S e

soly

(i

b
nddmu the effective
areas ina sustinable manner 6]

Yodmnlngy change o meet the
challes
Adnmhwhuwnwwd'dnmw

mesiing numerical for connections wos
largely mwmmdwh high costs
of the exsting standards ant

methogss
comparisons between the es ond

growing. mbcmm&vd m nmnh nat hn
rocowered. The ble ochievements of

ofm

W\emidedrﬁlmtonlnimmﬁﬂmﬁmn
T viualydoubladth ‘

needs
h:addwnmmddmrﬁutbn

dsecluhmw technologies |
mv‘mmawdsh
supporied b, some davelapment asisonce

integrity. Financiers need to be confident
that the insfitutions con identify suitable
abjeclives, and use funds and technology
sifactively, without resource weste and
benefit leokage fhrough corruption and
inefficiency. There is siill a need and a role
for aid and s s for social

agencies.
reported recently: “Over o liwd of the
is sill nof

v din
terms of the objectives and management.
Economic and financiol studies are
inappropriate for assessing social

solar power, of

solutions.” [I‘r] Hwalen the costs dw:v
W mons xpenivs bon
i inToble 4.

199
(minwmu‘l'hskanﬁmmms

\r Wpurs that PV ,.mms are mly viable:

change of technological standords. The
mludd innavotive research ond
the greater appiication

of single-phase instead of the tradiionol froe-
phns. distribution, the odoption of new
technologis in lne design and feeder
applicafion of

yment meledng, ond revised Industry
mmmwmm
Tha development mey be viewed os an
‘engineering approach fo m sohing. As
the targets dwnucd sa the staff of the
elaciricity distributicn industry responded with

* ‘where: P of the costs. ei

of the dml:vpmenl and the difficulty of

s in economic volues.
lnsl-ué @ social model leads fo o
specification for o social torif:

Amu!ruriﬂwiilhnmmm;chuwba-dy
i

costs of gnd elechification, distorted by

fully cost-
reflective fariff, including the profifs of a

[ A
7V | Lghtgrd w Gid
] oo 08 |

[vesmentcont [ USS750 | Notgiven |~ RSF00 onch | K254 /customer +
b K200 borcapoty

Foegrdoban | 10 | 00 ) 1600,

oo

Tt [0 o ) WE

o

Toble 4 lnvesimare cost of PV ord grid eI s orergy copocty fB1
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Gapacity [MvA-km]

Fig, 2: Veaton of cost whth caposiy

privatised utilily. The subsidy will not be so

rpeasta the conorhy aad will be
derived from o source that ean sustain i,
Geagraphic ’;mﬁemw{ will promote

AMEU

be appropriote if the objectives are
identified carrectly.

Also, differentiafing between economic
‘and saciol objectives suggests an approoch
1o defining subsidies needed from
government fo support non-profitable
elecirification, and in defining the
boundaries of six reglonal distributors to
abscure the differences between viable
and non-viable electricity supply, on
industry siructure compotible with
strategies of efficiency and efoctivaness
might be odopted.

of delivering electicity effciently ond
profitably. Having estobliched rationa

r

economic and social impacts. Understanding
the differences, and applying them o

b d

vities. Similarly, uftes

tariff may be reshicted in ferms of the service
% , ool b

must understand that electricity supply

provided. However,
substontial enough to moke a difference in
of the purpose for which itis infended,
ond must not put the beneficiaries info o
poverty rap that restricts them 1o o fimited
‘benefit. Of course, the benefits should.
o clearly identified group of bensficiaries
(he torget group), with as lile as possible
Asimple

In an electricity distribution system
supplying economic customers, loss

supply arising from rotioning or black-
outs caused by und will be

tricity tariffs and the
eleciricity distribution indusiry, should
contibute fo befter decision-making and
greater o

Research 1o inform these processes and
improve electricity distribution will continue

costly. An electrification system

implemenied for social objectives will

have o lower panalty associaled with
e

forif structure will assis! understanding and
reduce the casts of implementing the tarif
Recent research info o subsidy of electricily
consumption for poor customers in South
Afiica produced o novel self-targeted tariff
consistent with fhe specification [8].
Implications
Technalogical, financiol, social and toriff
subsidy analysis lead e conclusions that
*  Sociol benelits cannof be delivered 12
households that have not been
connected. Blanke! electrfication is

. Obviously, the aptimum
copacily is that which is just right, o8
illustroted in Fig. 2, but under-design
will be preferred 1o aver-design whers
the costs of under-performance are
relatively low. Minimum cost solufions
are nesded for socially directed
electrification.

Conclusions

All the decision- makers in the process of
electrification need fo be aware of the
differences between economic, socia-
economic ond sociol objectives. Their

i ificati thi

st
ther thon resticling supply o those
rether thon restris Lmdl‘"“”m‘u

obiactives, plans, ond evaluations of

basic elecrricity suppart farff cannot help
the 30% of South Alican heussholds
ot e eleciified. They comprise mesify
poor housaholds and consumption
subsidies must be accompanied

Non-technical people need Io undersiand
the contributions thot different
fechnologies can moke fo meeting their
objeciives, and fechnical people need 10
be awore thot different ouicomes ore

jredi : and thot

A 1 structurs is

brlratas s b ;

specific !
relatively unimporiant o success in
elecirification, s lang as a few basic
requirements are me, including hoving

and applied.
The benefits inifially expected of
4 in South A

1 appreciale the University of Cape Towr's
support of knowledge development and
dissemination, and of all those who
contribute 1o the research and teoching
aclivities in the Depariment of Electrical
Engineering by supplying students, funding
and problems.
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Inspiration project in the Baviaanskloof

by A van dar Wal, fechnical director, Kwezi V3 Enginsers

This paper highlights some of the technical and social aspects of a small rural community project completed
during 2002 in the Baviaanskloof (Eastern Cape). The aim of this paper is to highlight the imperfance of rural

The missionary sefflement of Zagimanshoek
ariginally developed around o missionary
church and school. Itis opprozimately 70 km
from the nearest small town namely
Wilowmare where the Beioans Municipolity
is situated. The Baviaans Municipaliy
incomoroted the Zagimanshoek areo ins
their municipal orea after the 2000
restructuring of local govemment boundories
and s now responsible for providing basic
serdces fo the community.
Thers ors approsimataly 40 informal houses
uilt around the fomal church and school

electrification in South Africa today.

The Project - Technical

The project was awarded fo fhe lowsst tender,
namely Adenco Conslruchon, ofer an open
tfondor process.

the stort | realized that fhis wos o very special
project. The firt doy that I visied fhe site | wos
amozed af e genuine nature of the people
liing there. As] enterod the first lass roorm,
where o teacher was busy feaching

of the followirg:

+ 1 school holl

1 offce - pinciple

6 classrooms

42 house connections

10 street lights

1 pump station supply point

In adkdifron fo the above @ vending mochine
had o be inslolled on ste in order fo focifate
the sale of elecricy. Ths fociiy s managed

ses s

.

ly 20 pupls, the whole dass
fumped up and soid “Goa'e méve Menserl”
He anicigxstion and aratousness ofthe people
1o e occass fo electicity was fremendous
Wilh soch st vist one could sae howe peaple
are gearing up for the day they will be
Lhidosih g alesn et i bl
oy uncomplicoted ves would no longer be
the “left behind' but they will become equalsto
the fown pecple wih anshances s 6a
idges, plug-in sioves end even TVs [couriesy
5 G faridai” Nt By: DT
Fhricipoliy

Design
In terms of the dasign the following were
opplicable:

MV

* anew5km 11 k¥ spor line wos bult by
Eskom

single transfarmer 100 kA located
cuntrolly

bulk metering for e account of Baviaons
Municipoliy
WiReficulation

* ADMD = 2 WA

Handing over concer!

s one would expect from  respecioble
contradior (end consuliond) af the end of o
peoject there should be a brooi or o sociol
event of some sort - but ot in Zagimonshoek

e  proper ceremony with o concer! and
singing s hosted by the enfire communit,
including dignitaries such os the moyor,
municipal manager, pastor, school principal,
police captain, community leaders and yes
the enginser and contracior. A shaw was
osted depiciing the impact that electricity will
hove on the every day live of the community.
The people sang and dﬂn&eduné}mﬂed God

board on steel back plate
+  Owverhend bundle condudiar

The corfractor made o remarked ofer the
ceremony that his project wos the most
i dinary that he

o Airdoc overhead
+ Connections fimited to 20 A
Budings

ever

done in his 20 yeors os o confractor. It is

when one experience o project like this fhot

the bigger pictura of what we as the
y i

i :

single fube § foot flucrescent fitings

¢ Class rooms, office end hall squipped with

single socket outlet

Single centrol prepayment mefer paint for
ool

Steet lighting

« 70W HPS IP6 fittings - bock entry on

250 mm long, spigol clomped directly

onio the pole

Mot seporately metered

Supplied from cenrol control box ot bulk

supply point

% i

.

building. The houses are
of o reed 0nd clay combination with only o
few brick and zinc units. No forml roads
ore loid outin e area bu disfinciive vehicle
fracks have been established over the years
Orly racently have pit lotines been installed
theugh a provincially funded prosect and
running water wil ba instlled inhe near fulure
Pumping of water s now mode possible by the
presance of elecricity in fhe anec.

gineering
of ordinary people truly stand out.
Conclusion

The true essence of this project should be
corried ferward as an inspirafion for all future:
Projects that can make o diference o the lves
o ordinary pecple. Yes, these smol remots
prejects are very ssldom profilable for the
consulting engineer, Yes, these projecs are
difficult since one storts from seratch, Yes,
thesé projacts sometimes couse headaches
due fo unforeseen technical difficulties
However at the end of the day, we as the
i I

v drobustin
onder

costs.

The Project - Social Impact

Inferms of he large nurmber of elecrificafion
projects underioken nation wida yearly this
project is ruly insignficant n ferms of exten.
The value of o project ks

o g

social responsibilfies and foke on these
somefimes dificult projects. The contribufion
that we can have: on the future of Sauth Alrica
wil surely be felt in ysors to come, Great
leaders such as Nelson Mandela have risen
from the rural parts of our country and we

it highiights the sigrificanca thot projects ke
this have an the quality of e of people. From

B4

should the volue of small
development projacts such os this in these
remote areas,
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Energy efficient lighting for
social development

In the run-up fo the 2000 local
residential consumers woul

d be
‘monthly basis. The aim of this rebate was fo

However, there has been o lot of media
coveroge ralating to the implementotion
of these cancessions, both negofive and
posifive. The main problem and delay in
implementing this initiafive wos the
difficulty and costs relating to the systems.
required 1o be developed, in order 1o
implement the EBSST' (commonly referred
to 0 the *povery tarii”), on @ naticnal
scale, fogether with the fiscal implications
on the service providers, bofh from on
implementation and a “revenue loss”
point-of-view,
A number of pilot programs were
canducted in different ports of the country,
1o measure the impacts and fa determine
an optimum solution for implementing the:
EBSST in South Africa., Two of these sites,
Zwelitsha and Deagwana in the Eastern
Cope, were n“run!d m Bonesa, fo
o fsasibillty of opting for an

i
problem, ond fo ossess the social and
developmentol impocts ossociated with
such o solution,
Key objectives
Obiein feedbock from residents as to
whether or not the pm«mmd nnugv-

by Borsy Bredenkomp, marketing manager, Bonesa

elections in South Afri

government
Munmd-lmmgummlmdmﬂm
fo assist in poverty relief, through the provision of free basic

+ Testthetechrical, economicol andfinonciol
feosibility of “local nssembly” of
juminaires, by receiving the components
in o kit form;

Test the implemeniotion of existing
delivery mechanisms for this opfion, ox
well o3 the development of suiloble
wm:mcmmsmqummmu.mn
the syslem;

Estoblish o profocol 1o possibly offel
rhe.cm savings as part of a “carbon

Thabo Mbeki announced that all
charge” on a
services.

gas emissions, but could also sove® the
‘couniry opproximately R100-million in new

lant. In essence, the ELl program
is an eleciricily sficiency inititive, which is
providing the ecanomic thrust, drive ond
foresight to find soluticns o link household
energy iniiotives with other development
objectives. Boneso, as locol implementing
agency In South Alfrica, was posifioned fo
support the intemational vision, through
\mp‘smilmkﬁdvﬁvﬁﬂﬂm\ marketing

siokeholders,

Measurement

* Moasur lood proes wih th prese
siuator, induding the peok coincidence

factor of I.qimmg on the overall lood;
Determine the demographics of the
offected areas and develop olgorithms
o predict the lood in similor areas;
Both the above fuctors were tested
belore and after implementafion.
Bonesa and the Efficient Lighting
Initiative (ELI)

The IFC/GEF Eflicient Lighting Initiotive (ELI)
was o three year progrom supported by th
Infemational Finance Corporation n?q and
funded by Eskom ond the Global

(CFLs)
could serve as a suitable oliemiive (or
partiol implemeriation strategy), for *free
electricity”

¥ Meosurs sustainabilityi.e. willingness of
communities fo poriicipate, local pride

in succass, understanding of technalogy,
Innu-lem’\ Mlamnhnhly of tachnology
repair/

penefration of entruyvaﬂm\enl lighting
technologies info emerging markets in
dmhm wouniries. South Alico wos one
of seven? developing counries faking part
in the Efficient Lighting Initiative (ELIJ. The
aim of the EL| was and stillis fo increase
aworeness nf the hmulls and benefits

replacement ond manufacture of new

products as a possible smoll businesg!,
Bonesa would need o test different
solutions in ot least twe of the orecs
f.e. integral vs. modular CFL opfions;
Check on existing lighting fechnologies
used ie. potential fer additianal refrofit
‘oppartunities through SMMEs;

|dentity, develop ond train existing
unemployed paople within fhe villages
for possible luminaire assembly,
markefing and i shills,

.

vg, o8 well the

impacts of glebal warming, the noed for

The key objectives of the overall ELI projec
are as follows:
 The lowering of household energy costs,

making more disposable income
availoble, particularty to South Afiica’s
previously disadvaniaged population;
The creation of employment and

ic beneits arising from a robust,
energy officient lighting marke!; and
The conservation and presenvation of
the environment, through the reduced
demand for electricity during the peak
cansumption periad, ie. betwsen 18h00
and 22h00.
Technology issues
The incandescent light bulb (the ordinary
globe),is a remarkable device that hos served
us well for over 100 ysors, But it hos three
main drowbacks: it is inefficient; it doesr't
last very long; and it is envirenmentally
unirisndly.
Almost all ﬂmniadlmly aGLS globe usesis
‘converted nto heot rofher than light, but o
compact Hunmmm lomp (CFL) gives out
the same amount of light, using only 20% o

much electricity, o that you con rwkxu o

100W glabs it o 20 W CFL.

the creation ok jobs through fhis mew-| -found

mhum-,Wu globe mm thres hours

in South Africa.
of the ELI however, is to promote access to,
‘and the use 5f modem and quality efficient
lighting technologies, such os the compact
ﬂwmnrhmp (CFU.

m:d“ g:Fl.; are ﬂeﬂinnd fo last between six

Aﬂ"m-"ld-es.ucrhwmmnhm
M'Mmmmﬂumam tube. Bt ituses

d
soma  31,5-mi ld-fash d

o3 ed conrol circull o give i fhe

mmmkscarw ﬁghl bu\hx with CFL& This

ﬂr\d !m-g life), without the ;ummmnnl

and product distribufion;
Maasure the impact of reduced demand
on existing “overioaded” networks;

by 820 MW, which s almost !quwnlqm 1o
:hupwkmddac\mhemdcm

The ¥ it

e CFL does
ner lhzm qnd it produces an ofroctively
zntwrad light, either coal white or o worm

* FRSST rafers fo the Elacricty Besic Suppor Services Tarit

# The oter paric

ipasng corives ore o Per, the Caech Republic. Labi,
e it as po i Edns ol ol St Hecrichy s P 58P,

i 0 she Philings

8&

similar fo o normal globe.



ACFL; th

bm!n:msmg demand for CFs is bringing
the price down rapidl. A 100 W globe
‘generally costs obout R3, and over s ane
year e (buming Aroahours it Fem
in the region of RI0 worth of eleciricity.
An equivelent 20 W CFL wood rei o
‘about R30, but while burming three hours
night, it uses only about R6 worth e
elecicity o year. The CFL thus generally
pays for self in just over o year.
nest fve or mors. yeors of is Ide, it soves
hundreds of Rands in lamp replocement and
electricity costs, not o menion the costs fo.
the environment.
Evan though CFL are widely recognized os
he major solufion for reducing energy
consumption for domestic lighting, most

aworeness ond training
mmpew\ amongst the: :mmrmnﬂy—ldmhﬁa#

s therfors imporant ht Banesa held
fands with the communiy during the pro-

AMEU

sector of pin-bosed CFls, olready largely

used in the commerciol market.

Nmaugh South Africa’s greenhouse gas
are small compared :mhoswl i

i bk stod countien parhors

0lsa hove o responsibiy fo leod byammph

concepls addifionol credibifity. Free hond-
outs of CFLs and/or fidures olso score
political poinis, from a poverty alleviation
pesspecive, |t was olso stressed that CFls

0 our confinent, s 1his would not only cut

o o emisions Dok dbosore

ve country billions: in new generating

plamt. ould olo send out o clear messoge
i EPAD*

are not on “infenor”
in many resideqtiol ond commercl recs,
they are regarded os being for superior vo
conventionally known and commanly used

producs ie. lomps ond luminaires. CFls
are presently omongst the most odvanced

Pilot site implementation strategy
Background information

The twa villages Dengwane and Zwelitsho
were e:wrmad in 1997 as porl nf the

worldwide, and the amount of light output
itted 11 W PL-lamp is squal to

tol o offer o more susiainable
solution ~ with less slectronic waste, lower
casts, and no risk of being reploced by
incandescent lomps fter lamp failure.
Perhops the most impodont advantoge lies
in the lyminaire design - the typicol
chorocteristics of pin-bosed CFLs - form ond

60 W incandescent lamp.

1t was also important for o pragrom of this
nalure, that the complete luminaire should
be sourced locally and assembled at o
community level

Baslc assumptions and infernational
‘experiences

project caum; of

ol connections. In
mder‘ummdu pseting customers inhe areas
that moy not reside specificolly within
Dengwane and Zwelisha it was agreed that
we would implementthe pilot program in the
tofol Khoapa elechification project, which is
primarily consituted by these two villoges,
ond which ore supplied with electricity from
the same nelwork. Dengwane and Zuelisha

u(l:mil:unun
1220 - 20 A

the Ecstern Cape, approsimately B km Ymm
Matatiele an the main road, fo Mt. Fletc}

Th FRASIER ey

:::-:::-:wm ooy pombiliec i e e commma o the 1997 Koo
Why pin-based? of CO? emissions, the Europe
Pin-based CFLs perform ke the others in  esfmated hot inmony couriresa s

' g, bt £ r . e o) g o
ight this fs no longer partof the ight bulb, lightng

but m:arpnm!ed injo the hxmm 'This

Actmdmg !u the EU Delight report {1998)

areedation b sl e
bunm- Ivich generl s res s o=
con be retained. In in-bor

rmum will help to moke the switch fo
luorescent lamps imeversi

Why are similar ighting initiatives worldwide:
and Eskom directly involved in fostering this

lighting in Evropean
oy 50 m 1otal domestic lighting
consumption currently accounts for 17%
of ol residential electricity use, and is

farmers, who apply o combination of
sradifional and commercial methods of
ing. Lond is often tilled year ofter yor,
with ne period of rest allowed in between.
%mld-m: in these villages are engaging in
production activifis of vegetable,
poultry and pig production.
Through the mirommol vpgrading of

expecied lo increase by the year 2020.
Howeves, several st the
Europeon Cummssmn have g«m that
43% of Evrope’s elactricity consumption

i lighting can be saved by the

Eskom wants fo set off o revelution Mwnld
lead fo dramafically reduced residentiol
elacrricity consumption in South Africo, over

Lighting uses o ldige umgnm of slecrictyin

year 2020, simply by pramoting
technologies ofready on the market, such
os CFls.

The average number of lah?bulbsu’zl per
househoid ocross the ELL. Around 70% of
he remaining

by factor atfour. Accerding 10 the European
Commission Delighi g “the swich fom

these
30% i fcracar, o logen buls.

already been brought on board regarding
the importance: of issues such os resource
use and entol concerns. This was
mnhr expanded by implementing the
Baneso/ELl Schools Curriculum at the five
schals in the arec.
This is a totally rral areq, which has one
mu\mmm In Malatiele. The people in this
mdq)endem migratory
\uhour e, ﬂu men worked on the mines
around Joh

as was the switch from gos
domestic | @wmm‘m Tboml-al
suitoble fidures is of similor importance”.
A new South African standard?
The creation of an innevotive new product
hr mu program could become o South
n [or even international), standord.

Thb is 0 big challenge that needs o ,nlnl
commitment by manufacturers of luminaires
and lomp components, designers, Tetailers
nndcommunm- membersolke.

jht

proposal, South Mm cnuld become the

trend sefter in the use of this economical
ond efficient lighting fechnology.

. borriers such os the hngh initial

ondthe o ‘lud dence

forﬂwrfnmu lies. Some of the women alsa.
went to larger cities like Durban and
Pigtermaritzburg, in order fo eam fuds for
hafamily. Now thot the mines have begun
1o retrench their workers, we find that up fo
65 % of the population aro unemployed.

factors

in nu lon i u[ this
swunmbl-m In South Alrica,
the Hucwnﬂnn exhange rote is also a
problem, since oll the lamps ar

imported into the country.
Accarding to the Delight research, only the.
promotion of well-designed fixtures that

ba relatively unknown to newly electrfied

consumers, vorious issues needed fo be

et public

This is one of the main contributing
rds the povarty vlﬂlhlmw

Existing infrosiructure

The villoges are situated about

9km
nearest two Eskom vending slations, éo-

coupons.
Residents have fo use toxis ond pay
7xﬁ350=! 00 to qﬂhlﬁwwmbﬂu
retum sbout 7 km conneds

barriers con chcn_‘oa the lighting marke! ,

* NEPAD fs tho New Prrinership for Afica’s
¥ SEED is the Siatoinobla Enengy and Bvrenment

‘rogram, wheh i
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hvi\uuuwimnmm i telephones,
clecticiy and ciher services ors generaly

+ Divelopmert, which i bang spearheaded by Soulh Alicon Presclent Thabo Mbek.
funded memocnaly.
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ovailoble i the area. Running wateris prasenily
being oddressad.

Firewood s very scarce ond residents need
to trovel long distances, if they want fo
purchase this fuel sourcs. Therefors, most

Likewise, South Africa is focing increasing
residential electricity demand, due to the
intansive electrification drive over the last
decade. In this market, lighting is
considered 1o be the largest mdmwfnf

i i i d for

househelds supplement grid el
parafin and gos, for cooking and heating
purpases. Eco-tourism is regarded os on
area that could explicity be developed In
e orea o lociiale fob creation.

elactricity is virtvally 100% co-incident
with South Africa’s peok demand ie.
between 18h00 and 20h00.

Residential eleciricity consumption

The notural offera
panaromic view of the Maluti and
Drakensberg mountain ranges and the hig

o the current

! ket et A el shore

is increcsing with the continuing
i in the country

density snow in the winters,
often attracts tourists to the area.

Job crection epportunities

In an areo with limited avenues for salf-
‘empawerment, the implementation of an
efficient Iigh:mg-haud solution fo the
EBSST, combined with the development of
a mwlz.lmnf\:ommunlcnhom, assambly
istribution infrastructure within the
communifies concerned, has coniributed
to a substontial and sustainable
improvement in the existing economic
activity in th arsa. With time, this could
even be extended fo provide an even more

Future growth in residential elactricity
consumpfion will be due to the confinued
electrification progrom, consiruction of new
ROP homes, ond increased awnership of
elecirical appliances, such as televisions,
Lettles, irons, ete. Atthis stage (2002), about
60% of the South Alrican population has
been electrified, but that still leaves
opproximately 2 million homes and 100-
millien people without access to grid ond.
off-grid electricity.

Since most of these cannections ore
presently using standard inefficient
(GLS) globes, this presents

lighting/
business, through the pravision of a
brooder range of locolly designed and
produce 1 are

a unique opportunity for conversion fo
more sfficient CFLs, which only use
1% of the

representative of the culture of that
particuler community.

These could then be sold ta local hardware
stores, guest houses and fourists, fo

needed 1o provide the some amount and
increased qui
Eslimates of the savings possible from the

with more thon two light points will also be
e & il it |

o L Efficient Lighting Inifiafive (EL]), ore
0 M) the

ysar 20]9 This wnu\d involve the
of

lomps from thasa SMMES.
Training requirements
twas important ot the community leaders
in the respective villages, identify potentiol
unem condidates thot could be frained
fo assemble, distribute ond supenvise the
activities within those communilies,
It was estimated fhat an initicl queta of six
people per village would be required fo
aftend the cfficial fraining for this purpose,
ie. 1 supervisor, 3 assemblars and 2
distril
We also identified ane individual with some
v and communication skills,
1o facilitate the development of 1l
markeling-aciivifies in the area, s part
the Paflaks franchise pilof study. An overall
local project co-ordinator wos olso
appointed to focilitate the project
interaction belween Baneso and the
community,

Research requirements

U Ju -million

CFls into the Seuth African residentiol

market within the planning period.

The bjeciveof e suvey wos mm-;
d to

Using students for this esercise, ossisted in
lucing the cosis and af the same fime,

pecvided them with much needed prociical

experience ie. copacity building.

The research methodology decided

provided resuls that i iv\!amng
six erifical areas:

* General customer information is.

income, unemployment levels, overage

age and totol population in the offected
areas, eic.

A table showing current lighting

eauipment and useaga pafterns;

A saction 6n customer knowlsdge;

aftitudes [and understonding), of the

Electricity Bosic Support Services

{EBBST), i.e. free bosic services, os well

s their knowledge and afifudes fowards

CFls in general, as o possible ohemative

fo EBSST;

Atable that covers other appliances fhot

are used in the houses and their usoge

pattems, including ofher oreas where

disposable income is used &g

tickets, cellphane cards, efc.;

Use of dry-cell batteries for radia useoge:

and the associated monthly costs;

Present consumption levels and

frequency, value and venue for

purchosing prepeyment elactricity
coupons/vouchers.

Barriers

The critical areas of the ELl-proposal that

posed @ potential threat 1o the full-scale

successful implementation of fhe pilot
programs, are os follows:

« Limited timing required fo fast-frack the
entire program I.e. “rushing” the
implamantation of the pilot progroms,
resulting in insuflicient fiming ne
for defailled planning, stoksholder

to veri
esfimate the ulecmcn' savings wlnnl-ul
for both fhe cansumer and the locol
uuﬂmlv/dzs!nhumr/Eskam, in relation to
the “free 50 kWh* promised by
government, to oll residentiol users of

activifies;

The timing for implementation of the
progrom in these parficular two areas,
commenced immedictely prior 1o the
'ﬂ!lwq season holidays, which

.

electricity. I

it is net o good time to

confractor “m
+ Determining the cansumption and
ind savings for oll parties;

+ Wattage preferences for lnhlmg and

lsghmg fixtures [shades) us
pwfuunces for |Igh||r|g. {cool
ormrm
Type ond ho
saurees, feof

of use of existing light
{caneles, porclin, slecriéi],

Determine fhe existing number of light
points par household and the potentiol
thot possibly

could be reploced with
CFLs i.e. to defermine the quantties of

new eic;

Commurnity resistance, due 1o the
limited number of people that can be
accommodated in the “job-creafion”
component of the pilot progrom,
whereas the unemployment levels are
esiimated to be for higher than the
number‘af people thet can be
ccommodated .e. nof all of the needy
e able 1o benfit from this parficulor
job-creation activity. The local
councillors agreed to address this
issue with the communities involved.

Lighting, primarily with bulbs
and candles, are the mojor end users of
‘energy in the povery stricken rurol oreos of
South Africo. The infroduction of CFls as
possible aliemative fo providing free basic
elactricity (50 kWh p.. month), could

picdcih

The piiabt of k (LR d

o implemen
Current al.nrrcm fariffs, m-mmg

the " world displays some similer

|prep: x

transcend culture ond

payn

significantly reduce electri
in these households and <nnlr<bule fa the
objective of poverty lleviation.

\apr ia/ product
information disseminatien in the areq,
&g. local radic elc.

88

geography. g

+ singgletamake hard cholcns betwosn
basic needs for services such as
healthcare and focd;



decisons ofwhich bills o poy when scarce
unpredicioble income materializes;

a desperate need for someone fo
recognize that oll of the individual
problems of such househalds con ofien
prove overwhelming, when experienced
as o whole,

Mest importantly, however, families in
poverty share o comman desire for self-
ncy and empowerment, as full
participants in the marketploce of choices

Although we often presume 1o provide
salutions fo such problems, it does suggest
that there is no single source of knowledge
that exists regarding successful efforts fo
address low-income energy problems
Developing countries hove a chance to avoid
serious mistakes that have been made in
addressing such issues in the West, and they
have the added opportunify fo employ
advanced fachnologies foword the seaking of
solutions

Simullonecush, the wealth of experience and
lessons leamed from countries with longer
histories of attempts ai oddressing low-
income energy ssues, might réveal some
e hot con be equallyvaluoble fo emerging
izsues in develaping nafions.

Above all, the inferchange of ides must
confinue and expan:

Finally, there will olwoys be a need for @
sofety net, as it is impossible fo imogine &
community where everyone has been
permanently lified into econamic self-
sufficiency

We are confident that the message of
“anergy efficiency” will be on exciting one in
these market segments where services such
s hot water and rofrigerotion are considered
as lwries.
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Appliance energy efficiency labelling
for electrical distributors

by Robert Henderson and Isak van Goss, TSI, Eskom Enterprises, and Andries Gildenhuys, DSM, Eskom

Energy efliciency labelling is an internationa
customers aware of the energy
efficiency labelling is part of the demand side

through making
Energy

Eskem's Demand Side Manager requested
and supported the submission of on
appliance-labelling programme, The keyto
this proposal is thot if should leed fo practical
results and thet it should support Eskom’s
D5M role-out plen. Several studies on
appliance energy eficiency labelling have
been funded in South Africa. The National
Elactification Forum funded a fask team on
appliance labelling in 1991. DME has clso
funded studies in this respect.

There hove been various “start-stop”
initiatives on applience lobelling. In brief
theses can be summarized as follows:
National Electrification Forum (1991)
recommended an appliance labelling

.

October 1993 “Energy sfficiency
labelling of domestic appliances” by
Dr, Emst Uken DUEE Proceedings
September 1995 - DME initiated the
“Development and negofiation of an
energy efficiency (EE) labelling
progromme and awareness compaign
for appropriate domestic energy
oppliances”
January 1996 - TSI drafted "Objectives
nd work plan far applionce kabeling”
for Eskom residential demand-side

.

mana:
March 1996 - TSl submited a summary
1o Eskom RDSMoﬂ'Apr:m:a lobelling
for the market legand

June 1996 - o draffreport on Applance
anergy lobelling programme” was
submitied fo the DME and Eskem RDSM
by Marbek Resource Consultonts in
association with the Energy ond
Development Resaarch Centre (EDRC)

June 2000 - Eskom RDSM and TSI
approachad the DTl in South Africa/
regarding appliance labelling in SA in

arder to obioin govemment support
June 2000 - SABS colled o warking
group meefing.

July 2000 - Eskom ROSM and TSI
approached the DME in South Alfrica
regarding *appliance labelling in S&” in
‘arder 1o obigin government suppant
September 2000 - TS| of the
Collaborafive Labeling and Appliance
Stondards Program (CLASP] in order to
assist in developing o *development and
implementation programme for
applionce labeling in South Africa”
Februory 2002 Eskom DSM requesis TSI
#o underiake o siudy on appliance lobeling

lly well known and tesied fool fo reduce the national energy consumy
of items like

ption
cars and bulldings.

o Vear 2002 Eskom DSM request TS1 1o
provide o stotus report on appliance
labefing in South Africa.

In 1994 the topic of appliance labelling was

raised in the residential demand side

manogement (ROSM) section of Eskom and

Elecirotek {now Energy Efficiency Services

EES] was coniracted to moke some propasals
test selected applionces. Some of this

work s included in the MARBEK report (final

report Aprl 1997) commissioned by the

Deportment of Mineral and Energy where

the lote Mike Smoog of EES was

acknowledged. The situation has not
changed and the findings show thot the
energy efficiency label will reduce energy
used by fhese household appliances. The.
stondards used for the perdormance of many
appliances are fhe same as when this study
wos carried out. However, many standords
have been splil infa o comoulsory salefy
standard and a voluntary performance
stondard. There is generally o lack of

+  having consumers move from a generol
programme owareness fo an
understanding of the information being
provided on the labels, and

* ensuring ongeing commitment and
participation  from  oppliance
manufocturers ond distributors.

Two key factors ware found fo be necessary

10 ensure sustainable and effective labslling

inifiatives:

+ legislofive support fo mandate labelling,
and

+sfakeholder consuliaiion.
Appliance labelling programmes were
initiolly designed to focilitate o comporison
by consumers ofthe eneray performance of
products. Todoy oppliance -labelling
programmes have iwo goals: product
comparison, and product endorsament.
rsement is determined on fhe
bosis of fixed energy pardormance ariteria
that typically exceed he Minimum Energy

purchasers are buying on inil price. The
safety stondards are based on the 1EC
i :

influanced by:
+  utility demond-side management [DSM)

o U
SABS. The SABS hove a safety mark that is
similor to the CE mark of sofety. The
performance of the appliances is not
required fo be fested and only informed
consumers will coll for this mark when
purchasing appliances

The reseorch up o date has been ocodemic
1o @ major extent and has not been results
orienfated. It would appear that there is o
need to review appliance labelling research
and the implementation thereof in South
Africa. A workable oppliance energy
efficiency-lobelling programme is required.
Contact wos clse mode with the American
Council for an energy sfficiency economy

+ “green’ product assessmeni ond
endersement
The confent of the anergy labels con be
grouped inio three cotegories. On the basis
of the informetion provided namely;
*  energy consumption of the appliance on
an annual or monthly basis or its rated
efficiency. Including comporisons with
the “most” and “least” efficient models
(e.9., EU, Canodo's EnerGuide lobel),
“typical” annucl energy cost (e.g. as
shown on the US Energyguide lobel) and
* whether the product meets o prescribsd
performance level fe.q. US Ensrgy Stor
programme,for computers, EU system),
T Torss

.

(ACEEE) and CLASP

f applionce

plon in South Afrien and we will keep them
informed of the progress. Confact was also
mode o the Europiean Communiy Enargy
Efficient Econamy (ECEEE) and the New South
Wales energy labelling system in Australio,
The international experience
The review of infernational experience
reveals, thot labelling progrommes need to
be in place for the long ferm, in order 1o
long term changes required in the
markel, porficulory with regard to:

90

ficantly wikhin tha pasi fea y

At present, there are labelling progrommes
in of least fifteen countries os well as on
iniiafive hat s being administered by the
European Union (EU] es a whole
Apprasimately 25 producis are inchuded in
these programmes; refrigerators and
reezers are the producis with the most
frequent coverage,

The participation of applionce manufociurers
inenergy lobelling programmes can be either
veluntary or mondatory.  Although there



confinues to be o mixture of both, the trend
is lowards o greater reliance on mandatory
parlicipation in order to enhance
programme impact. All of the current
*infegroted marke!” |abelling programmes
{ie- North America, U and Australio) ore
mandatory. An ecceploble means of
determining the energy rotings to be shown
on these labels provided much o the initial
impetus for developing many of the enemgy
consumption fes! methods used in MEPS
programmes.

The participation of the oppliance

m,
programme is voluntary, while in Ausiralia ond
New Zeolond on the other hond have o
labell . Mojer appliance
labeliing infliafives €.g. Canada's Energuide
programme, have evolved to become
integrated with the develapment and
- mo eminimum
Performance Standards AEPS).
Constraints in South Africa

Some of the reasons why South Africa doss
not have on applionce snergy lobelling
i

well o5 10 the consumers. In sither case, the:
labefling progromme must *sell” affordabiliy
not ar\ly indans of "first costs” but olso in
regard operoling cos* savings during.
the .maiu\ Mu of the pr

Compliance lnﬁe!(emem moy emplay four
elements:

+ sell-monitoring by dealers,

+ following up on tips and complaints,

+  systematic spot chacks by inspactors, and
« mare rigorous compliance reviews.
The implementation of the General
Acpepment on Trode and Taris (GATT] has

AMEU

The White Papar on the Energy Paticy of the
Republic of South Arica 1998, indludes o
section 8.3 on Energy Eflciency (page 75)
where it siales thot “energy efficiency is o
moasure of saving of energy..,
“Government will promote an energy
efficiency awareness in households and will
facilifate the estoblishment of relavant
standards and codes of practice for the
fhermol perormance of dwallings -..” and
“The Government will promote the
introduction of o domestic applionce
lobelling programme.” The DME have
infiated  boselne study and energy oudts
" T S

ppli
indushy. As o result of GATT, South Africa is
now port of the global economy which
means, thot the periormance criterio of
applionces should meel international
stondards.

Consumer aworeness

The advantaged cansumer households have.
a high deavee of awareness of the cost of
elecricity and cbout 30 % consider the:
energy used by an applionce when

purchasing thess products. — Limited
information is pr on the awareness
lovel of I groups.  One can

progromme,
factors;
Lack of available information and its
dissemination

Other priorities and needs of

govemment
Structural changes in guwnmmun!
departments and re-arganisafi

Lack of o legislative framewark
hnmdSAaSmmwdquppmwmm
[

Ui capatyo polic standards
Lack of consumer aworeness on fho

conclude that The level of awareness must
be low, although further ressarch moy be
e Bintar alliciet 20 Tenel
applionces are generolly more expensive o
the end user. A lorge part of our population
is not able to afford more expensive
appliances.

Eskom's experience with the Retailers
Progromme i m, rflu‘del-s o staff

amongstifs many programmes.

Publicity compaigns wil be underioken 1o
ensure that appliance purchasars are aware
of the purpose of applionce lobels.

To date there has been limited progress wifh
implementation of the White Poper in respect
of appliance labelling. It may taks severol
yeors for o legislotive fromework fo be
developed on apoliance labelling.

Cost benefit analysis

A cost benefil analysis for energy efficient
lighting hos been done however thera is o
need to include ether il efficient
opplionces in the modeling.

A typical cast / beneil unuivsl: for elecric
waler heoters ond refrigerators is given in
Annexure B

Similar cost benelfits studies can be carried
out for oll applionces. The work group
recommended lhuﬂhen{gm \argasv users of
eciricy i the domestc !nm

and the snergy performance power rofing of
applionces
ik i

op a

*  Low price of eleciricol eneray in 5A ond
the high cost of imparted g

Costs and afordobiliy

This issve con by ised in the form

several standards peroining 10 white goods
applionces. The ol bl
are summartzed in Annexure A

Legisiative 1rumewmlr

of two fundamentol questions:
fo what extent will the applionce industy
in South Alrica be able to bear the
incremanial costs associated with the
programme?, and

.

updnmlabe\lmu progrommes are 1o o
Enlge extent dapendent on o legislative
mowork, Thare is no legisiasion in South

Ahr.a which promates oppliance lubeling.
Cabinel coproved the White Paper-on the
L Mrica on 2 December

onand romoted
for m-m The energy lobel is rm income:

n». cost of financing the
purchasing jor electrical oppliances is
d#ermw m;; sﬁcuu be investigated in
the implemeniafion of the energy label.
From these tobles one con see that the
benedis are relatively small, however they
ore ecdive. f oll opplionces ore mode more:
ey through the infroduction of
an energy efficiency label there will ba lorge
nfa ta the user, the electricity distributar
electricity generator.
Ifn‘m)eu improve ‘hﬂgur\q of the

on o consumers?
There was o consensus among several of the
monufocturers and refoilers hat the appliance
morket in South Africa is very price sensiive
and, hence, ma.ndomyww\dﬁpdudﬁkuu
10 poss on i consumens ony i | costs
associoted with energy efficient oppliances.
It is cleor that, s o bosis for programme
development and negotiation, it will be
necessory o clearly esimote the incremental
cosis fo the industry refailers, imporiers and
the manufacturers) essocioted with I:‘q‘l
programme, If the estimated incremen
costs were indeed os smoll os expecied, then
there would be o need fo communicote fhis.
very carefully fo the industry. However,
might also be o need o offset possible
incremental cosfs 1o the ma rers as.

1998,

The White Paper says: “Public awareness
of the operating cost of applionces s low,
aanly dua 10 o lack of awareness around
energy efficiency generally and portly
becouse of o lock of infermatien on
appliance aperofing costs”

The Government will promate the
introduction of a domestic applionce-
lobelling programme, Applionce labeling
forms o major component of household
consumer education ond ossists people in
their choice of oppliance, Not only are

require
product increases but can be achieved by
use of new materials for insulation, better
seals and redesign. The fooling cost con be
omortised in the narmal costing of the
produdt.

DME Illlnmllllolllﬂ research on

Aenmu\rofnd-w\wgu between the DME

and DANCED over the years 199910 2001

l;:pmm 'CapEcE:)ry Building” in DME in
rgy sfficiency (EE] and renewoble anergy

) i b it

mmammmmwhw
o by ossising in developing

compete fo produce more efficient
a

21

and achon plons for energy efficency and
renewable energy in transparent co-operation
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with relevant siokehokders. These include for
instance the Nationol Eleciricty Reguiator
(NER), Eskom, other govermmental
departments, provinciol departments, non
governmentol organisations, community
il

+ Lomps - incondsscent and fluorescant

Interaction in the working group

The WG r.wqwzd the methods of
ergy labels used overseas

indushry.

The immediate obiecive of the lobelling study

ws’vfonmpuﬂnﬂ!h'bnsnﬂorﬁlﬂw\ng wpo

siroegyond udmplnninremvgy efficiency.
ofa

R TR i haw e e

combinaticn of enargy labels and standards

that wore voluntary ond mandotory
e i,

The targeted opplionces should have labels
based on EU standards. Morketing cannot
siort without this being done.

‘There is sufficient research materiol available
on appliance lobeling programmes in South
Africa. Ther is no need for further defailed
research on the subject. However, there moy
be o need 1o do o research on the

The WG racommendad thot whers existing
bl Fensoril

At present there is on oppliance energy

pog Fireie: B Bfagoves degilinie
requlatery te on the issue of lnbelling of
househokl appliances as applicable.
The present appliance labelling
working group
The DME, NER and Eskom ore the major
ployers in slecirical energy efficiency. Eskom
DSM should support the minister and the
energy white paper that calls for energy
1o be introduced in South Africa and
the NERs droft emm aiﬁcm\c; nd demand
side management policy. Energy efficiency
Iabeling is specificaly called for in the white
paper The Department of Trode ond Industry
Dﬂ.SABSurthmmquWerAﬂws

isted then these should be given o high
priority thon where no standards existed. n
addition where there wos @ mandatory
requirement vie a compulsory legislation
these would be given a high priority

The epeionca sicidaxsh fof-padieTionce
Ho b sy ik
amendment would hove 16 ga through their

g working group
further. It would be unwise to esioblish
ancther working group withou! o farmel
commitment by Eskom and stakeholders
such as the NER and DME.

Thera have been several workshops and
conferences dmlmg with the wh]en of
appliance labelling. To date here hos been
limded grogress: wikh the Implemeniclie of

process of opproval. If no
standard existed then m ww\d have fo be
prepred and the fest coepted by
the testing mhmy nnd 'h.

eomimitment of the stokaholders it is planned
1o introduce the mdﬂmumemndocduinm

The lofier would 1oke longer than omanding

legisiotion os so0n o3 possible.

for the first phase of energy lobsls wos
narowed down fo the following

‘ond Forestry [DWAF] ore: of energy
labels and could be Dotential funders,  * Water hecters - sechc fd,
o0 may be indudedin e dicEvergy  + Sloves - fxed leciric
+ Reki ond freezors
Stakeholders ore: * Washing machines
+ De i DME)  * E"mm- ond fluorescent
* Department of Trode and Indusiry (DT} s
D f fioimand  STANSA ives wssisted in guiding
Tourism (DEAT) the WG a5 to which process wes the
meth imple The time taken
(DWAF) from inifiating o slandard fo the dote of

« Minerals and Energy Policy Cenre
om DSM

* Monufocturers, importers, distributars
and their associations

publicoticn con be from 12 fo 18 manths
depending onthe spead that he echnical work
group occepis the droft siondard. The
d s required before the
-vmhbelmnbuukmmd u:lmn!w-
the energy

+ Collaborative Labelling and Appliance  method of tasting and e crieria o

Standards Progrom (CLASP) efficiency \suugl?rnqmmﬂ The fixed woter
+ American Counci rgy Effi

Economy [ACEEE) the first targeted oy

Global Environmental Faciliy (GEF)

Eskom 131

Eskom Enterprises

South African Chamber of Business

(SACOB}

#  The South African Bureou of Standards
BS)

(5ABS}

¢ Nationol Elechricity Regulator (NER)

+  Consumer associations

I the DME Energy Lobel Study, TSI - £ES and

the work group which included f

DTi, DANCED and DME, revisited fhe

appliance selection criteria as fhis grovp
on energy ane

The selection criterio exponded the

appliances o incl

Woter heaters - electric, gos, poraffin,

coal and solar %

Refrigerators and freezers

Washing machines

Tumble driers - eleciric

Stoves - fixed electric

Dish woshers.

Space heating - thermosiats in particular

.

te e

this was
TSI - EES wrofe fo th SA&S Ta:hmcul
wrote fo the sl

standard fo include the enargy lobel. Thefixed
elaciric siove was the second appliance
selected as this is cantrolled by the code of
praciice, SANS 10142, for the wiring of

lionces have the

premises. Both shese oppl
+ higher electicity use and hove the higher

‘penefration n the domeskic markel by numbers

and energy used

Conclusion and recommendations

The marketing plan should focus on ot mast

thres applionces

Oneof the applionces should definifely be o

refrigerator. Refrigerators are used in oll

mmdlh:mndd Refrigerofion is nof
:omﬂh}hrmpmkdlfmrdbmdnq

Zomyome o signilicont

n 'Snmh Adrican Enervv Sllnsw:s Rand

Univarsitys DME; 195

2l Dw., o
Facommendations on Eleciification Polcy”

EDRC & MEPC; 1996,

Tumer, Ckurdhnnnn,sl ‘Sﬂuwmdsmks

=

] “Discorote Elacial Enegy Busnes
Plar® DME, p. 30, 1996/7.
Klaingeld, M: “Awareness Compoign 16
Save old Eneegy” DME Raport, MCI,
.1, Movember 1995,
Uken, EA & Baute, M: “Ths Evoluation of
the Energy and Demand Effciency of the
Mojor Domestic Elecinc Equipment’ DME
Roport pp. 15 August 1991
17 Adelaor, 4: Hoplonce Energy Iuba\llnn
Frogramme* Activty 2 Repor,
10,19 June 1995
1) Adelaor M. Agplonce Erargy Labllng
Progromme” Ackty | Report, DME, .55,

E

=

 EA: “Energy Effciency labelling of
Dnmlwc Aspliances” DUEE Conlerence
ings, pp. 4346, 1993

Ho]Nmu ~eh operative Procurement
Market Accepfonce for mno-ulw-
Enorgy -Eficient Tachnolagies |

[11}Adelaor, M: “Appliance Enarqy mhunmg
progrumme’ Aty 1 Repor OME,p. 4

m|smm M T ikoen Techialgy Raveaich
Institure {TRI),

[13Adelacr, M- “Applionce Energy Labelling
Frogromme* Actvity 3 Repor, DME, pp.
2025, Janwory 1997.

[14]Adelaor, M. *Appliance Enargy Labelling

rogromme® Formel Project Proposal,
DME; 1995,
1) T & Barker R:

household elecirical energy fypically 10 w
15%, The penetration of relfrigeration
‘oppliances is also quite refore.

mddbenﬁnl'uwdbhﬁ@
if Eskom is sotisfed thei there s enough peak
impact,

92

ond Implemantation of an Energy Eficiency

Labaling Programme for Appropriate
estc Energy Applionces

[16]Da Lange E: "Low Cost Refrigeration far

%M‘ TS1 Report RES/MUP9/01313, huly

l
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Annexure A: South African domestic appliance standards
Product ¥
i SABS 153 1981 Floceic soves, cooking ogs, ovens, g, ond smilar opplonces
SABS 154 - 1999
z A8 1421967 Dt e undey vesmart moghes
3
i SABSIEC 40335224 2000 | Selee ol - ypra
5 SABSISO 7371+ 1995 -
ampercs comgarmas  charocrnites st ety
g SABS06561 1995
7 SABS ECE0335-1 2001 salen; Port | )
8 SABS 1125 -2001 Room
5 SARSSO 8187 1991 I
e mabods
o B EC 0335 mien | Safey spechcatont for opplinces complseronge
T TS 10142 por 1 Codcfprocics Tor o wiing of romises.
Z S0 o f racice Tor T Inpolioton o woor Tovir
] SABS 50 14020 nd dacaration _geners princies
] 851356 ]
15 SABS 1307 ‘Salor collectars domestc wter hagtery.
16 SABS 1808 - 24
W7 S 1111 Col wares recrers
SABS 1403 Woud woter heaters
SABS 151
$ABSISO 7371 Rekigoratortest method
SABS 508187 Test method
TSRO 81 Tesmaod
EN a6 Woahing peformance specication
E] Tharmestas for oo sorage warer boosos
Annexure B: Cost and Benefits
Valuntar, 20% improvement |
T el TR R SN T 2] 3 4 5]
Porcerioge chonged 1o enpraved model S 10 5 0 25
Number of units with improvemnent 24189 48378 72568 94757 120946 |
Aol Toawes reduchion BWh 2573452 | 9148904 | 13720355 | 18290808 | 22867 260
Al Conmummar s 77372036 [R2 744 071 | R4 116107 | R5 486 147 | REBA0 178

“Taved on 10 000 unas invalled i1 wgran

Yeor
[ Fecmage i o mproed mo.
Nurbor ofuits with mprovarent
e rededoni =
3070 [R1372 42|13 720456 | K21 [ [ %
ey skency abaling e 10 poors (55
Added cost R 00
For electricity distributors e 20
For indwiduol comumer
o T 3] 3 4 5
d model 5 o 5 o 2
o et w0 T00 50| 2660] 750,
o 57535| 189070] 2B0605| O7BIAO| 472675
e ) i I RREERE |

93
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o

For electricity distributors For electricity distributors

Based on 10 000 units installed in region

RB780 | R35040 | R R40160 | R157680 |

At Kwezi V3 we adopt a holistic and
inter-disciplinary approach, blending
our engineering services across the
spectrum of transport, energy, water
and structures, with divisions
dedicated to project management,
information technology,
environmental management and
development services.

PROJECT i
MANAGEMENT The result is humane technology,
L o ; providing creative and sustainable

services for people and planet.

DEVELOPMENT
SERVICE

KWEZI Vi EN EERS
INFORMATION BINEER
TECHNOLOGY

ENVIROMENTAL
MANAGEMENT

www.kweziv3.com ether to be wironment

94
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Revenue security management

by WIC Botes, regionl pricing manager, Eskom Eastern Region

simply defined as the assessment

Revenue of Eskom
dm;mmﬂmmmdhnmlmkaomdmwdmm

Effective security management is fo manoge
the factors that maintain and profect f the
Digtributor's revenve flow and minimise
financial losses. Agains! fhis bockground a
revenue security strotegy wos developed
which clearly cotegorises customers inlo
vorious

The following learning poins were nafed:
* Mostutifies in Amesica, Europaand Asia
w-m “goad poying prnciple” 1o soma

.

Dope:ﬂ for SPU and LPU customers
ranges fom 1 - 3 monihs ond some
offer 12 morths if

risks and diclates the mnwspmmm 1obe
adopsed. Various opfions are made avalable
dictating security requirements dependart on
risk and paymen fiming and mechanism.

International debi practices

a customer hanaurs his poyments. f he

then defoults in the future, o deposil is

raised again

.0 customer is on a ffe support machine.

md connot poy his account, the circuit
kv of the supply il be domgraceed

international ufiifies were visited, namely
*  AES ElectroPaulo - Sou Paulo, Brozil
« CEMIG - Belo Horizonte and Rio de

Janeiro.
« CERJ - Sao Paulo, Belo Horizante and
2 s

Rio Light - Rio de Jansiro-
Lus y Fuerzo Del Cenro [LFC) - Mesico
Ci

ity
Comision Federal de Eleciicidod - Medco
Comision Federol de Elecricidod - Mexico

~Acopuleo
£58B . Republic of Irslond
NIE - Narthern kelond

« Nafonal Power - London

responsibilfies are clearly defined in the:
agreement

In Canado ond the USA customers ore
not disconnected in the winter

AES EeciraPaulo da credit checks an new
customers but are olso forced by low to

.

are not colled for in most cases,

Focus an making it easier for cusiomers

@ pay accounts is opplied by most

utlites. visited

Very good poyment encouragement

‘options. Suppliers sponsor tolal program,

with all sorts of prizes including cors

Limited costto utilt 0s progrom partners

corry fhe cast

*+ No depasils are required by LK uiililies
- abolished in 1998. They believe that

this has contributed fo their increasing

debt levels

Customers are forced fo convert fo

prepayment il fheir payment record

deteriorates.

recovered when the customer buys

prepayment lokens

WnlmqﬂPoanMudﬂmrncﬁd

elactricity

Penalty charges and inferest for overdue
customers are opplied by most iilifies

in Brazil ond Mexico

+ Lorge power user customers ore on

remote meteri take

.

ACB. ff cumm
convert fo direct debit they receive o

5 - 7 % discount on their monthly bills
With this research completed, o revenue
security strategy for Eskom wos developed
Much of the best proctices observed during

place 4 days offer customers receive their
bils it i payment is made. Due fo this
vigoraus disconnecton policy, depasits

Option| Security 1o cover a period

Requirements and conditions.

T

dars

a0days

Foie cradit qualinAdequote/|
Accaptobls obliy

= Custormer s 30 dors, fom th bil doe,
i which o pay the manehly account
« 14 doys ke, from il paymant date, i gven

+ Customer hos occeplobie payman record and signed
Diawcs D payrent mechanim. Manies willbe down

in which o pey tha morihly eccount
« 14 doys nokic, from fnal payment dote,
s rven in cones of delault belors reminotion of supoly

the visit will be.
within Eskom.

Revenue security strategy

The lollowing ospecs of the new revenue
security strotegy wil be discussad, namely:
Treatmant of d\ﬁerem supplies

Security aplions

Acceptable forms of security

Provision of a eredit rafing in lieu or
addilion fo security

Treotment of Supplies

* New supplies - All new customers ore
required fo provide securily. In the case
of addilional PODs fo customers with
exisfing supplies, the customer must
provide security for the new suppies.
Existing supplies -When & customer m

Levelsl | Dapato
socurity

OsXdon | Sdan
Word0dors | 7 8o
90 daps 15 dan

eccourts and Eskom holds 2670 securiy
ar incdequate sacurty, there will be on
immediate mmih:s =\mlysupp~
ogreement and the required security wil
be raised on his account.

* Take over supplies - f an orec of supply
is foken over from another distributor,
the oppropriates securitiss will be raised
as per this policy.

Security Opfions

In the case of Small Power Users (SPU), see

Table 1. ln the mm of Lorge Power Users

1LPU), sae Toble:

Acceptable fnrms o(wcww

+ Cash deposit - Whe increased deposis
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are required,

] 4 4 e option 16 pay their cash deposi off
[ ol b, D ok Ao At oot
T Fdon < Customer has 15 days, rom bil dobe, afiord lom sum anmm
in which f poy mosibl occount +Guarantee - Financial Institution -
14 days notice, brom final payment date, is given in Customers are allowed to furnish o
g\mmM?: vmmdoldh:a;h Mgnls
v . hos acc rocord ond signed uriy for it of his account. Only
4 e mw i 4 mminﬁnuwuland‘insummulrﬁmuﬁcnl
+ Customer has 7 days, from bill date, in which fo
« 14 days noscn, rom ol poymantdote, s gven 1 « Gugrantes - Holding Companies -
coni o kil s g o el Holding companies can provide o
qguarantes on if of its xumd-am
- e Tkt SR KPS0 S oow CUBoes through o Lettar of Undariaking
ioquol o grecie thom 5 MVA providing that the Holding Company hos
+ Customarbas ccspeobla payrent recordond pos & Notionei Shon Torm A Standard ond
oy Dt debi o elscronic brking Poor credit rating or equivalent.
« Customen has 7 days, from bl dafe, in which 10 pay «Pladging of Eskor or Government
ol sccoum Stock - The customer shoukd compiete
= 14 dops rofic, o il oymantcofe & Gven i dead cf pledge, togeiher wih securities
transfer form in favor of Eskom.
1 0- 90 don This cpfon asples 1o only Key Cusiomars . F-fmd‘;zggnud d;fkm p\e?ga;; : x:nwd
. e hars. b nt record o e in. wom'’s standart
b e ,h:nd e compleiod by fhe finonciol
. rom bl doe i whih o poy
14 doys ok, from ol  been r e
et biors Yerincion ofsuply .;napmuslmmnmwwmm "
icvesiment.
bk 2 * Lotr of Undaroing for Government
Deparments - In cerioin coses a lefer of

udoﬂnlmgh Govemment Depariment

accepling liability for the contractual
obligations of another Government
pariment ith which the Gevemmentis

associaled, moy be occepled instead of

Provider of the followin;

suits Davelopmant Faciliation Services
& Development of workplac

S e iy
« Personsl development plans

* Suscession planning

® Career and pathway development

" Workplace skills asscsstnénts by registered assessors
Development
o Lesmenship
& Skills programme pment
o Development of training material and yafe work procedores

. (4 5
o Technisal skills programmes clectrical and mechanical for EDE
« Non technical skills programmes

o Skills progmmme for emerging contractors

o Puoject monagement

o Finance for non-finuncial

o Entrepreneurial skills

Skills le
:km- Prmnmn
ills audits

Delta
Wmnm
Your partner in capacity building

g professional services 1o
businesses of all sizes

1 of wurk;:lme skills pl-n

development, registration, and managenent
develo

Coll: 082336 1611 a-mail: naude.dsd@mwed co.23
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Provision of a credit rofing in bau of o in

addifion fo security

*+ Corcin candiionsopplyforcuolfcation
and credit rofing mquirements, nor
existing e R
made any lote poyments to Eskom in the
last Melvn months, New customers will
be required ta provide a minimum of 30
days security for the first 12 months
e omaunt ofscurty required wil
be reviewed. The credi rafing shall be
pmwdnd by Moody's, Standord
Poors or Fitch

* The customer beors the onus of ensuring
a cradt roing is performed

The cusfomar bears all e cests related

1 the performance of the credi rafing.

The customerill be allawed fo provide

© credit rating instead of or in addifion

1o s securify o meet Eskorts minimum

.

requirements (Toble 3).
Conclusion
. o be sid thol th ik croted by i il
iscipline regording the manogement
el et i
levels of dey ’j)oﬂls/w:urm-! poid by
customers. All elements of the revenve

| el

monagement chain have o be monoged

properly.
* Deposits cannot and should nof be
viewed in isolation and will never solve
oll debt management problems
There is o direct cm&a»on tn-nan
gondqualwdw

ined credit mnnu%lmam und

ling debt. If the ufi
w-ll Ilmm should be no nsud lcr n
customer not to pay his bill A
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HR and labour relations issues when
transfering a business

by Torera Campbell and Michelle Moansammy, Resolve Workplace Solutions

The current rll‘ruﬂurlngup::‘ml! that are underway wmm the electricity industry, will result in

perform the functions

tly
create municipal entifies, hm il b

Distributors, where elect

Introduction and background
Where Electrici :unerMHormsammg-nn\
department within the mu
estoblishment of a mumclpﬂ| enm, or the
RED will mean thot a separate, mdgpendsm
comporate entity will be ereated to perform
the current functions of municipality’s
electricity dmnmem
The restructuring pracess aullined above
could hove vmi romifications for emy
It s widely reccgpised that emploees wil
contribute largely fo the successful operation
| antities. In order fo
achisve greater eficiencies, effectiveness,
enhanced quality and greater accessibiliy, it
is imperafive o consider o siralegic
comprehensive opproach 1o human resources

i

and
currently being performed by the municipality. rbent instances, it may
to prepare for the establishment of Regional Electricity
the ambit of the municipality.

be necessary
ety fudtions will ba removed from

vorious legal consequences for both the
municipality s well as the new entity. More.
specilically, section 197 established four
major legal implications on MLM and the
3

~z3

The transher of employees is automatic
‘and occurs by operation of low, unless
ogreement is reoched 1o the contrary
between muricipolty and the unions /
new enfily.

The length of service of the transfering
employees s transerred in foct to the
municigel enfify / RED ond connot be
waived or olered even with the
employees’ agreemen,
Orgonisational rights, arbitration
awords and colective agresments are
1o the

.

.

municipal entity/ RED, unless otherwise
specilcoly ogroud by the partes.

s fo create appropriale siructures fo
not be viable to

be carried out to ochieve a successful

municipnl. sarvice parnerships or the.

establishment of municipal riles. This is

essantiolly the enobling legislation which:

. chcm!andmgulumsu\mmserw:e
prowision in the form of MSP:

¢ Stipulates the powers of the municipalities
entering into such ogreaments

Govems the procedural aspects of such

‘ogreements

Governs the responsibilities and

occountabilities of sach party fo

ogreement

The Systems Act outlines the process of

consuliation with labour when local

Government decides to utiliza an intemal

o extemol service delivery mechanism,

The steps that must be taken fo
consult with when deciding on an

Ul fnmmwsnwd\wbmrm\mam
considerofions whan fransferring o busine:
5.0 going concem, cs il be the cose in

theenploreesand muiclty becoma
enforcecble a3 between the employees
mhm\mtmwhmd—

Speccaly, e popee will ackdress:
The legol framework tht enables fhe
estoblishment of municipal enti

The legl framework informing the
general iranster process when

.

between empluwl and employes thot
arcse from the employment relaticnship.
In oddifion 1o the above abligations, the
amended Section 197 olso provides that the
e

Shep | - Assess the views of organized labour

before foking o decision.

Yhis could: b tohived ia the Locol

Labour Forum.

Place the issue of reviewing and

considering service delivery on the
morthly meefing

takes ploce [or raise it as a new item ot

i oot acanda

The prociical process of fransferring
eomployees from he munlcipaliyfe a new
antity

The kﬂpewhdﬂvas!ﬂrmhﬂm:mglhe
owerall success of the operof

The meaning of “Transfer”

Transfer enfails o change of emplayer by
operation of stafule. In mnr words the

.

following employee licbilifies:

* Accrued leave pay;

* Severonce pay that would have been
payable fo the hunﬁerpng urj!p\c“eg

a
s urgent), in ferms of on organisalional
rights agreement wilh labour

or:

for operational requirements;

* Any ofher payments thot have accrued
1o the transterring employees

The ubmmm-m=d ogreement will also

wswhsml;w:d wr\lhephmallhamummpnhry
under section 197 of the Labour Relations
Adi, the Municipal Systems Act, and any other
relevant industry legislafion.

Legislative framework

The Labour Relations Act

On the establishment of the municipol enity
nnthED "Munidmleledﬂwempm

hich employer would be
fiable for payment of any of the amounts
mentioned above. More importantly, in
torms of Sacion 197 both the municial

Forum on 48 haurs’ notice f it s urgent.
The Local Labour Forum may consider
the estoblishment of o subcommitiee (i
one does not alreay exisf) on workplace

and services resiructuring, for
preparatory consuliotion
¢ Information shering and consulafion with

1he unions must toke ploce 1o ensure that

m‘lv bl Jor oy employee I\uh\hw.
for a pariod of 12 months ofier

e event that an employee is retrenched or
the new entity s liquidated or sequestrated
«and/or in mspan‘nl any claim conceming

ofthir fonclions on o dally bosis witin the
Elechicity Depanment, wil be sronsferred o
the municipal entity in ferms of Section 197
of the Labour Relations Ad 66 of 1996, os
amended ["LRA’]. This tronsfer comes with

any
arose prior fo the fransler.
The Municipol Sysiems Act
The Systems Aci of 2000 directs
municipalities towords the steps that must

97

representations and ensure that the views
of organized lobour are considered in o
proger and bona fide manner.
Stap 2 - Decision by the municipakly
+ The municipality must then assess the
views of orgonized lobour
+  The municipality can then:
- decide lo explore fhe passibilly of
an external mechanism 1o provide
the service (e.g. municipal entity), ar
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moks G decision on on oppropriate
intemal machanism (odministrative
uni, k..

Step 3 - Implementing the external
machanism ihat will provide the municipol
senvice vio o SDAwith o municipal enfily

Siep 3 Decid ch
+ The municipolity mustformally adopt the:
ision and thereafier implement that
decision to provide the municipal service
via an inferncl mechanism.,
Step 4 - Implementing he infemal meckanism
Conaultwith labour on the sicture and
design of the i

.

. h with labour
regarding the proposedestablishment
of 6 municipal entity

+  Consult with labour in terms of Section
197 of the LRA regarding the transfer of
stoff 10 the municipal entity as new

employe:
¢+ Disclose oll relevant information to

.

Develop. a process for fhe fair and
expediious ing fencing of amplorees
hatwill fol into fhe infernal echanism.
Do esign a process for the fair migration
{placemant) of stalf info the new
siruciures of the inlemal machanism
Consult with lobour and aftempt to
obloin consensus whem
el foiiot
Forum, eic), what e impact ety
hem, the pracass that il be followed in
mﬂamemnghmhﬂu\mxhwlm,

§
£
i
%

the fransler
+  Consulitionwith labour.on the serms and

them into @ new business entity e.g. the
municipality decides to creote 6 separate
eleciricity entify. Seciion 197 providas.
that when the whole ar part of 0 business
is transferred as  going concer, fhe
employment contracts of those
employees who do ‘elecricity work’
must be transferred 1o the new entily,
unless otherwise agreed betweon the
affected porties and employees,
Success through people
People drivers of organisalionol success
The restnucturing of the electricaty industry,
through municipal enfify and / o RED

9o
employees in the new entity (since their
terms ond co employment are
datermined by collective ogresment, they
must ba the same with the new employer
s existed with the old employed), or

* An ogreement can be cancluded with
labour governing the franster o the new
employer. Erher the municipaliy con
regofiste with labour o agres o vor

ofamp&qw N:mrdmg)y itis
and there will bo.

loyer.
Implement the ring fencing and
placement of stoff nto the structures.

Consult with staff throughaut, and
negotiate with employees who may
experience o maferial change in thei

.

will apply posi-ransfer, or the new
employer can underiake such
naguﬂullrml wih lobour, altematively, il

demands fhat serious
consideration ks given 1o the manner in which
organisational effectiveness con be
heightaned. More specifically, goals of
enhanced ammb.h!,. equitable service
delivery and qualify will need to be realised.
Critical fo the achievement of such ﬂrm-n::
is he crganisafion's hurmon copiol.

Therefore, in considering organisational
effectiveness, it will be imparative fo dmg»a
human resources sirategy that enables and
swpports the organisaional objectives.

In recognising that employees ore valuable
nmmumm in-depth undentanding what

qmplﬁve‘rsnndlnblwr

+ Provide fo labour o generic €opy of the
ogpomentdscizad osachorcloms e
dhwﬂmhﬂmﬁ»ﬂd

responsibilfies, et )m being pla:ad inlo
the structures of the intsmal mechanism.
m:::um bo ukm 1o consult

v when deciding on an

=" Which mplayer i bl for paring
the accrued leove value, severance
poy thot may be poyoble after
Irrsfe,ond ony ofbes paymens ot

¢ Sidtnty

ndividuals
b roups wilhin the organisation. Some of
the crifical issues thot nead 1o be oddressed
within the context of resinucluring are:
*  Job security
+ Role dlarity
+Training and development
+ Conditians of service ko gty (intemol and

external fo the morket

The

Step | - Obtaining the views of organised
Inbour

* This could be ochieved via the Local
Lobour Farum.

Place the issus of reviewing and
considering service dahwr' on the

.

v
with the old employer.

- Wht provision hos been mads o
ok such payments f and when they

creats an crgani
performance oriented, innovative e

and service excellence.
I achieving thes objectives through

of the

, o number of potential

Practical
legislative fray

exist for employees. Sus
consadonces cook includs chengas o
Raporling struch

7
place (or raise i as o new fem of
ok

resources and labour rnimlens nudl' ;s

),
rights ogreement it labour.

.

'c.unu,p.dnlm-sngd»-@g»mf

when
ola mum:\pa\ entity /- RED
“-pu-pcmul!hnuudnmllhl
Outline o comprehansive list of human
esources ssues in orde 10 Goin 0 Hiokss

Undarstand fhe cumrent status of HR /LR
ond 10 proitaesrieic initictives thot

Position responsibilities
Pasition filles

sa s

.

Filling of ertizal vocancies

In addifion 10 the direct cansequences of

transformation, municipalifies would hkuw
@ sirtegy fo move human resources

b mmp\.;u wil promote the process..  and kobour
‘and services restuciuring, i pm.mnbmdmmmofme labour umdmm,\nw;mnmw
o conmletn, oy ot n which
.

hunwnﬁmww:lp‘onlommnm
sions rs an b cpportndy o ke
okl wad s ok v
ol aiganiad i o ordared n 6
proper and bena fide marner.
Step 2- Decision by the municipaliy
« Consider the views of organised labour.
® Mnhudnniimm'enhﬂ!halmnmiu

identify any lo hnmn or nnﬁc\k
thot may hinder the process

Document the conditions a€

salaries and benefits applicoble to af

the senvice, or o instead opt for an
internal mechanism.
+  implement the decision.

Redefinition of posiiion responsibilities

Performonce monagement
Consalidated terms and condiions of
employmert

* Salory and benehts party strotegy
i
s T:smﬁm\lv:ﬂp‘xbb'“ﬂhm ¢ Collectiv bargaining structure
so, ‘romsiet o the new arganisafion. This realignment
he process used fogroup or drawan * Career and succession planning
m,mwnngumund'llh‘ employees +  Employment equity
el jobifisto ¢ Skils development
depﬂm-m.dwm It will ba necessary to deal with a number of
o secior for the put these issues i di oo
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it N it Eidy, S Dt

Conditions of Service Realignment

Recrulment and Selection

Calkctiv Barganing Reaignment

Rong fencing. Transto and Migration

‘Role Profiing, levels of work ind salanés.

1o ensure o consistency in oppro
o strotegy of beco
st prociice employer.

Process framework of HR and LR
considerations in the transifion

nts
human resources ond labour relations
considerations when embarking on cur during
ransformation process. It is cleor from the
process famewotk 1t e orgonotonel
das s the of the transformation
process with wr.{m o R and LR, A namber

The fallowing fromewark rej

1op |

summary, it s best praciice
ond knowled,
organisafion fo dev

structuros

structures

PO. Box 34261
Tel. (011) 334-6560/4 Fax (011) 334-7140

addon, erplorse inclvems

of
occur fho
the project
inclucing, an
colle 5
on ond cho
The “inss
wissues ot or

manager o fiers”

de

ol desig

q¢
wolve the dev

structure depiciing
design cf the new eniity and its

r.s.h ;,l

ofemployes rougho.

This 1 due 1o #
1t amployees have with respect

round”. In

expansive

her degrees
e newly designed

by kil o

oppropric
‘o.,,.w,,,wmu. 4 on opprog

be assi

perorraed through an exemal ond
market survey.

mlm.. ing the complesion of the or

design ond the role profiing

o decida

mmonly kniow

1 or placernent procs
should be NHM <

aroppledin
/.0t RED i e

fo the new entity. Th

with due cognisance fo

legjslation, relevart indusiry legislalior
ogreements

the

wn s grode)
tesolaryfo
tevel of work. This s usuolly
fermol

on
isational structure. with

n as a

ioal

ed, it wil be:
ecessary o fronsler emplayess from the iy
will need 1o toke ploce
vailing labour

an
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Skills planning and capacity building

in the EDI

by Noudé van Renshurg, reining and development manager, Eskom Distrbution, Northeast Region

and are requi

With i i L i

pete
red based on the different practices,

skills

of REDs the employees from both Eskom
Distribution and local govemment will be
grouped into the new business. Different
competencies will be required based on the
‘organisational objectives and structures.
It s mecepted thot afl employees in the REDs
il rcuire some form of development bosed
on the above.
All roining will hove 1o be: done within the
framework and requirements of the
legisltion having a direct inflence 0 ;lqu‘
The pape

o SA Qwhhcnhuns Authority Act Ne. 58

. Skwlkﬂeve‘cpvmmklbln, 97 of 1998

+  Skills Development Levies Act No. 9 of
2000

» Nationol Education Policy Act No. 27 of
1996

+ Highsr Education ActNo. 101 of 1997

+ Furher Education and Traning Act
No. 98 of 1998

« ABETAd Ne. 52 0f 2000

Both Eskom and municipalities have skills and compefencies that are generic, but for the most different skills
prsaimpsarigars systems and technologies in each environment.

esiablished o oversee development of the:
National Qualifieation Framewark (NGF].
Skills Development Act (97 of 1998)
To establish o nofionol framework for all
skills' development in SA with respect fo
governance, funding Learnerships ond
‘employment services,

SETAs (Secior Education Troining
Authority) were esioblished for each
skills sector in $A and each enterprise
must register with one.

SETAs must compile sactor sidlls plons,

.

some background on the different. Acvs i
then provide an approach for the skills
plonning in the REDs or EDI
Legislation
Since 1994, significant new legislotion hos
been infroduced ta fransform the Nafionol
educotion and troining system.
This transformation of the education and
training system was necessary for fhe
follawing reasons:
It was not sufficiently responsive fo
ing neads.
Unlair lobour practices had to be
eliminated, 1o ensure that al the people

.

Fo ki L
reining:

+ Employment Equity Act No. 55 of 1998
* Labour Relations Act No, 66 of 1995
+  Basic Conditions of

levy grants
and function as ETQAs

Each enterprise must have Workplace
Skitls Plans, annually audit their

Na. 75 of 1
Dueing th siolegy developnent soges n
101954,

. ond submit
reports on |I-e.: plons to the Depariment
of Labour via their SETAs annually.

all stokeholders agreed 1o the need for the
Deparimants of Educotion and Labour o be
inbegrated under o single ministry of

and Training. This wos not ochieved, The two
continue fo be administered separately by the
Deporiments of Educaion and Labour. In
addition o third department has bean
intraduced into the governance structure,
namely the O of Finonce. This has

in South Alrica
proper, well-  sructored fraining and
development.

Investment in skills development by
employers needed to be increased fo
ansure that the skills base of the enfire
lobour market is upified.

The following Acts have been promulgated
since 1994 thar hove on Influence on the

s
el e
4 b Aol 199

o e AL A

AR pata 82 0

S on

aned G

resulfed in o dvision of responsibilies that
in lum pose o chollenge 1o the integrated
govemance of fhe educafion and fraining
system s o whole os llusirated in Fig. 1

s.lqA Act No. 58 of 1995 and
(NGF)

An wmm Act 1o provide for the South
Alticon Qualfcaton Adhory SAGA) o ba

. hips (whole

qualifications) will replace traditionol

apprenticeships and other fields of

learning

Skills programmes [non-leamerships and

partor whale qucleatons) aigned 1o

the NGF will qualify for skill levy grants.

if within the scape of sector skills plan

* Employment sarvices must bs registered

* Governance siruciures (e.g. Nafional
Skills Authority) fo advise the Minister
ond oversee implementation of the
National Skills Develspment Strategy

Skills Levy Act (1999)

To ensure all oareine i South Africa

invest in skills developmer

. m,mll levy fo be m\lmed from each

enterprise (20 % will go into o Nafional

Skills Fund (NSF) ond B0 % 1o be
reimbursed - lu%mm-se‘mundmss

.

1o the employ
iy boted il
of il Suctloprrant s oo prove

annual performanca vs. these plans

iy Camranis.

Higher Act (101 of 1997)
* Al private ond public providers must
register undﬂray onnuol fees fo the.

Deporiment of Ed

Each provider must mnd n annuol
audit of s higher eduumrm [HE] and
submit @ repart o the Dept. of Education.
The Higher Education Qu-iiﬂmmm
Quolity Committee (HEQC) is
responsible for the quality ossurance of
oll'higher sducation fraining (HET]
insfitutes programmes in South Af
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Fig. 2: Skils Development niodel

» The notionol govemance structures for
higher education {HE] in South Alfrica is
the Council for Higher Education (CHE)

« Institutional governance structures
include councls, alumni bodies ond
odvisory cammitiees.

Further Education and Training Act

(98 of 1998)

* Al private ond public praviders must
register and pay annual fees to the

skills planning in the in EDI
i

resources, siof will be grouped with different
unique fechnologies

to form REDS ond the present situofion as
described above, # will be imperative 1o
¢change the approach fo strategic skills
plonning and human resource develapment
o meet fhe: neads of the REDS. I s proposed.
that stalf from Eskom and the municipalifies
with diffecert knowledge ond expertise will
be merged info single operating units.

Itis imperative thet, before any training and
developmentififiatives con be embarked on,
the organizational objectives, core job
cotegories, ond core ob competencies of the
new business must be defined using o

and systems. A mere grouping and resourc
leveling execise:connot herefore be conduucied
due to these difering competencies and fhe
competencies required by the new business
Based on the job profiles which will be
guided by both the organisafional obiectives
and the organisation design, specific
competencies il hen need to be developed
(perindividual). The fromework by which this
may be achieved is given in Fig. 3

Job profile

Job profiles are developed for the different
occupations, which ore based on the core

and aftribufes required fo
achieve the organisation’s core objectives.

din Fig. 2.
Once the orgonisational cbiediives ors
ined, the foll d1o be identilied:
 Key changes that will occur in the

industry
The impact of these changes an fthe.
company [RED)

Thi

P
Competencies, knowledge, skills and
ottibutes ars defined for every activit, fasks
and sub-fosks par activityon the Job Profile.
(Fig. 4). The competencies are collected

become effeciive and susicinable in @
vy compeifive environment in respec
oithe roquired by indviduols
The impact of the changes on jobs and
job categories

+ The aftitudes ond attributes that will be

demanded of the employees.

In the unfolding EDI, the REDS will require
different, afructures and competencies from

using. and or personal ane-

on-one interviews wiih the subject matter

expert (SME), the line manager and on

incumbent of the post. The competencies,

knowledge and skills are cotegorited in:

o The frequency he taskis performed

« The imporiance [crificality} of the task

« The fraining needs of the tasks

+ Importance of rining for fhe company’s
overall sirategy

to h RED bound

3 |
P

oudit of ifs furiher education [FE) and

submif @ report o the Dept. of

.

ucation.
Aceredifation will be done by SETAs /
ETQAs

1o form the new business units.
These newly esioblished REDs will need to
atify and define their i

matrix

Each competence of o specific post is

canptured 6n o.competence matrix indicating.

the diferent competencies required (Fig. 5].
hvined

ide
objectives. ond capability The

o. degres,
fostness diph | cotfice, leamershie,
Natianal, provincial and institutional b i
£ i fes and ot wil
ond college system be designed. knowledge the person will get by formal
skills or specific courses.

ABET National Plan and Palicy
(1997) and Future Act (1999)
Netionol definition, vision and plans
Notional (and future provineial)
governance structures and technical
commitiees

These org I cors !

then need fo be structured into defined
disciplines end occupafions and Job Profiles
need o be develaped lor each secupation
or role required o successfully grow and
sustain the business.

These courses can be oblained by in-house:
or exemal providers.

+ Behavioral skils are skills required fo
be oble to successfully and effectively
do the work, i.e. anclytical skills,

el

=

Fig. 3 Compatenca prole madel

il
il

i
¥

f
i
i
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Training
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Fig. 8 Compeience proile of the busness

Fig. 71 Personol developmant plont

*  Systems: All the information management
‘systoms thot are used for thot specific role
ar post.

Prioritisation matrix

M the competencies, M; knowledge o

lofted on o mafrixiin the frequer
phad ond e wmpoﬂunh:;"ud e skl
. ). The imporfance
mml.m M?omhz Tuquudmm Mlvw
nnny, high mpa nce forms the
m)ammmlh

g“r: quadmm and Tow frequency-low

importance (crificaliy) the 4th quadrant.

Skills audit

The gim of the skills cudit is fo determine

what skils and competencies esisf in the

e

available. No credis will however
be issued until such fime such
qualifications, unit standards are
registered with the educcfion quality

it i Itfurther

demmm. what the competency and skils
priorifies of the business are,

cﬂd how these may be best addressed.

I also serves as the source for the wark ploce

skl pln required b e sfevont SETA. AM
tencies ore tronsfered from

pricrifisation mofrix onto p-mmli

davelopment plan

Personal development plan

A personal development plon (PDP) is

developed and populoted for every

incumbent of a post, Al presont due fo the

Jock of unit standords, asses

assessment criteria, m:agnmm #qf prior

roining assurer of the relevan SETA.
The gaps in the competencies ars
identiied and the manager confrocts
with the employee on the
1l for the net approisal
period (Fig. 7).
Competercy protile Fi. 7. Compeency inpeovament on imesimont
The individonl POPS ore Sonomseistol 1hs new business ond o susiin tha
i oo sty ciiveness thereof will largely depend on
mansget Jo indicote the gaps on which fo, 11 importance placed or the skl planning
Flity ‘and capaciy bullding processes and how
P doys training per *rgy ore linked to the orgenisational
person fo the averoge
v inthe & mmm A.uh oudt should be done fo determine
d ig. ). thot are available in the

5p
This allows the businass to iucus i
investment in humon copital development
on the critical arens with the greatest return
on investment. (Fig. 9)

Workplace skills plan
‘Oncahe sils poning process s completed

mwwm nd fo determine the skills gop.
Training should be focused on the
wmwwnndnnlbecmdw
development.

It is imperative fhat résource leveling
where staff is moved is noi done by o

plans [PDPs) serve as the source

documentafion of the workplace skills plan.

Annually the fraining delivered il b

accurotely reported against the fargats
ouflined in the WPSP.

s presenied by the employee. The
employee can however be assessed if
suitoblg assessment tools ond criterio are

T ensure that the EDI LREDGJ wil hove the
compelencies and skil wired to Grow
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of raquirsd competencies n tha newiarea;

based on different technology, systems, afc.
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Regional integration of technology
management in the ESI

by Poul Johnson, Technology Standardization, Eskom

In South Afric

this was through the elecirification programme.

The New Partnership for Alican Development
{NEPAD), while establishing principles at
1 level for of our

a, and (RDP), while principles ot
government level, Iﬂhd on the various sectors of industry to make dlvliﬂpmlﬂl «a realify. In the case nl the ESI,

As the indusiry restructures locally and os

Specibc pofectin support of NEPAD af the
Pan-Af

similar

continent, will requis the adtive parficipation
of indusiry o LqmuumstEPﬁDmedw

s ocouming in
uiilities across Alfrico, it becomes mors and
more apparent that deliberate ymmgu 1o

Among the issues identified &
wmpﬁem:rmﬂrcﬂ of NEPAD is fhe need for
armangements for fhe efficient ollocation of
nafional and nlemuhum\ rmu-m [H Itis

proposed thot

etinthe ESI ml», ,:mem@nm
il be required if

the ES1 s fo moke bu} nmjd the resources,

logy
% heaad, Technion sfls o amisngly
being sirefched and the challanges of
elechrifying the canfinent will be present for
decodes fo come. Access ko electricty, with the
provision of other services, is seen as
mdzhfdmmrc, sociol and environmental
but s unproffable i the short

implementation of NEPAD.

This paper examines some of he exisiing
stryctures for managing technology in the
ES| in Africa, and considers what the South
African ESl in parficular con do fo ensure
that its own structures for the monagement
of technology in the. S
nfegrated with these, in support of NEFAD.

Today’s environment

ican grid, ore
u\raudy being p{nrmed These projects will
m transmission inferconnectors such as
hose planned for the westem comidor, in
:or\wnmﬂn with the integrotion of INGA
power station. These projects while
gmh...ous, are able to proceed through
laterol agreements and joint venfures using:
well- unuhllshud >=\:hno\o y. At the
distibution level, even the madest objective
ddﬂuh\mgmubelmwmrﬂ)ms
above is on enomovs challenge.

Fmdmg allertve, appropricle, opfimized

pressured fo [x‘vw\xemnd unbundle in order
1o secure foreign investment in the industry.
e elsewhere in the world has shown
that infernational porticipation of utilities in
the areas of technology research an
standardizafion (Cigré and IEC committees,

gn !edmdoqmm provide these potentiol
customens in a geographic area grater than
n.  conbined oreo d e LS o) nm.a

-;l mdmhus ills ,nndlechr-o\ug'
is sl largely imparied from Europe and
do Al ond

for example] drops when
restructuring occurs. These areas are too
frequeny seen as “unnecessary overheads”
e ity il o .

for condiions very difierent from those in
Atica. HIVYAIDS is expected o mcmmgi,
ok s toll ing ha in

Hecause of the
sucture ofthe many eleciciy uiliiés, &

roined experience engincers- or just 1o
sireiched with mottars and

However, In some specific areas where a
deliberate strategy has been followed for
specific elements of technology
managament, such os the NRS project o
estoblish common fechnical standords,
benelits have been evident.

g to p P
‘partcipatian lapses, the effort required fo
‘ved ol

metmnmﬁlnwrm@nnﬂwnvm o e

expectancy s around 40 years and has
decreased in recent years|

The local dﬂdopfr:'M standardizafion and

great. Furthermare, when compelition is

introduced, utilites thatin the past may

shored technalogy freely find lhw are

restricled s they may be “giving awoy” |

competitive i
ve such technology may

ent meer
oedmw,. which nuw<squi|-d s |
courtries across Alrca gives an indication of
what can hc -:h\md when technology is
successhully mar Hwhlnmr\m&wh
African ESI contribute to managing the
technology used in the Africon ESIZ Herein
lies the challenge and
1o make on active and pradlical
the New Farinership far African Dum\npmmt

What activities comprise the
management of technology?

«end of the decade may cost
o8 mu:h 0s US$ 1210 25

{November 2001), o
spooker from the Wodd Bank  The management of technology con be
notes that  “System  regardad as o cycle of inter-related
development seems to'b:a processes:
i and opplied research,
in otherregions et . il
10 1000 parconmecton. O+ Deyelopment,
o boss, he chieci of o Produc
most govemmentsio double
occess 1o electricity by the | "“:;’:M"wm operation, and

which collectively are driven by the

125 million
new users... More cost
affective technology will

Fig. 1+ Tachnology manogement riangle.

need fo be developad” [2].

tools and systems (see Fig. 1] 13].
In proctice it requires the inferaction among
researchers, planners, designes, standords

* The fve largest couniies i i [Suon, D R Corsge, Ak, by ored Chad, hove @ coribined geographic area gracte ha that o he UISA)
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engineers, equipment suppliers, project

PIESA s o ety young essociaton of
the cotalyst

mglmm commissioning and mainenance ulilities with @ vision o
able regional 7' in
effactively. in fﬁnkl,"rﬂ ion, s prime ob-"c‘l.iva s 1o
stimul the electriication region,
What formal atrudures ore already ch s o b achieved hovg
ol «+ Encouraging m perficipation
UPDEA from all mgnnﬂl da:mmy :Ew;mbmm

The Union of Producers, Conveyors and
Dasmbulms of Electrical Energy in Afica

and supporting indusiries
Centralized integrated information on

.

with some 30 member utliies from some 26
countries throughout the continent. lts

arters aro in Abidjan. The presidency
of UPDEA is rotated on a three-yeor e, and

logy
electricity
Continuous copture of experiences of
members ta improve

.

To advise on reseorch priorities.

To advisa on research contractors.

To promote the development of

Electricity Indusiry research

To facilitate local, regional and

internafional resaarch co-operation.

ESIC

The Electricity Suppliers Lioison Commities

[ESLC), comprising representatives of

AMEU; Eskom ond the SABS astablished its

own brief:

* to develop electricity supply industry
sinmiurdi, with the gim of

fleedback loop}
the use of locol resources

- 2005 term is held by Eskom, South Africa.
Al the sinotegic level it provides o forum for

chied executives from uflifies o inferoct with
each ather and with edemol erganizations. Al
hislevel itsracognition by the AU is sgrilicant.
The AU has established an African Energy
Commission, which looks 1o UPDEA fo provide:

and the manufocture of equipment for

ke in the distribution industry

Optimizotion of technical equipment
of pracice for

the regionol environment

Promation of opplied research in areas

tha oce relevant for tha effeciive
of the members

direction for the application legy.
Scientific committee

UPDEA's tachnical arm is the Scientific
Committee. The president of this
committee for the present three-year term
is ano. imittees covering

. velop rwgncubumuﬁuhdsm"nrda

Wi bl

and moferiol used

opimaig heechncorequremans
um ife-cycle costs

mlshnn it s

locol morket

« o provide o forum for discussing issues
comman inferest in respect of the
eloctricity supply indusiry in Sauth/
Souther Afco, where no ofher

Developing strategic ollionces and
ips in research, industry ond
manufacture and oiher similar
argarizaions.
o

aspects of technology and
management comprise representatives of
the member ufililies.
There are currently six study committees:
* Standardizotion
Operofions,
devel
Rurol electrification
Cusomer service [includes guality of
supply)
*  Human resources
* Restructuring and financing
UPDEA hos the potential to significantly
contribute 1o the aims of NEPAD ond the
Alrican Renaissance, but chollenges such os
communicoting effectively across the
continent, language barriers and polfical
ivalry ore recl and nead managing. Interms.
gt UPDEA stycture fo cooperote in
vent of technology, finding the
right mmnnﬂwv‘eﬂ ience ar
the time and willingness te parficipate
effectively is probably one of fhe biggest
chollenges. South Africon porticipation s
formally through Eskom's membership. It is
prapased that whatever locol sfructures are’
develaped 1o manage fechnology, these
should be iniegrated with, and provide inpt
o influence the diraction of the p mm
achivities of these UPDEA study (_ommﬂllﬂ
PIESA

The Power Insiitute for Eost and Southem

maintenonce and

mbabwe), Zesco lZambm). Escom
[Mulnw\), SEB (Swaziland), L Lasmlm)

SNEL D ) UEDC tu;b“dn),

the AMEU 05 an observer

.

Comp

to mimmr,e the impact on Vhﬂ leﬂi
environment.

Being flexble 1o respard fo the nesds of

.

oppropriote
of prociice, efc., where approprite, by
ki rcsmmardators B Goranmens

Deparments, ond ofher siatutory bodies

The ESLC recagnizes the stondardization

acliviles of PIESA, and some infegration of

the PIESA and NRS stondords is olready

underway. ‘Such infegration could be

exfended fo the ather e\amm; in the
technology

Fecilifoting dialog relating to the
Electricity Distibafion Industry

I currently funchions through five working
aroups:

Standardizction

. hico)

.

AMEU

Standing commitiess and functions of the
AMEU provide fora in which techrology
manogement s fociliicted. Specific exomples
arethe training and angineering commifices.

Iosses

+ Low cost electification

o Power systems analysis, and
.

thers is an

opportunity fo_farge linkages with
utilities through the AMEU

participating utiifies. AMEU is technically on

observer member, and Eskom Distribution

pmdeemlppud The. main:deair &

. The challenges are similor

10 lhu» described for UPDEA and ©

consalidated approach is needed 1o ensure

he South Alrican inclusry supporis he process
Structures in South Africa

! sapURaR

Within SA there is the South African Pawer
Utilities Resedrch Advisory Board

bership of PIESA. For example ufifies in

Narmibia, which do not have membership of

PIESA currently. Recognizing the ESF's support

PAD, os menioned in the infroduction,

these wider southern Arican linkages should

nat be lostin migroting 1o o REDs erironment
TESCOD

Technology in the eleciricity distribution
business in Eskom is managed through what
is known os fhe TESCOD process
[Technology. Steering Committee of
Distribution]. The structures to: manage this

of the wider stokeholders in tachnology
relevant 1o ESI including ocademic
insfitutions and other ressarch bodies. fi hes
the following ab,uzlives:

o To preview and review the brood based
ressoich dm\un proposed by Eskom.
To ideniily research drivers.

To identify research opportunities 6f
relevance o me electicty producers,
transmitiers, and end-users.
+ T n.mn on m relafive uum\m of
research funds.

..
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inthe early 1

‘primarily to ensure best practices evalved in

supportf electricafion.

Eorlier this yeor a proposal wos pul to the

AVE rpresevoives on he ESLC by Eskorm
is process

generlly been
Mp::h qdbvbmnmnmhd
pnl i Bt iomiet



an inegroted approach within the SA EDI
provides the bosis for eff

government employees, or employees of

AMEU

enoble the SA ES 1o effactively contribute o
NEPAD, of the i

in regional acivifies, and i proposed as
necessary slep for an effective contribution
of our industry fo NEPAD, as well as to
effectively. pool resources for direct local
benefit. Such an initiative could effectively
form the bosis for an Industry Association
for the 54 EDI,

TESCOD operates vith  siruciure bosed
an the Cigré mods! of study cammittees, A
key aspect is that study commifiees provide
for representation and active pariicipafion
of operational stoff in the process.

This ensures buy-in o implement changes
in the applicaion of technology and direct
fsedback inta on-going research, design
and development with o view to confinual
improvements in the application of
technology.

Studies comminiees caver lechnology areas of
both primary plant ond secondary plant. Fer
examgle, planning, mainlencnca monogemenl,
lines and cables, substafions, land
develogment, profeciion, cortol, metering,
telecommunications [4)

The ES1 and specifically in the context of EDI
restructuring, the future REDS could wellfind
themselves without ony structure to manage
technology uness o conscious efiort is made
o put o structure in ploce. While this would
leod 1o an unhealthy situation in the locol
industry, it would olso leave the REDs without
a tramewark within which 1o affectively
participate-in the regional activities (PIESA
and UPDEA).

It is supgested thot while the ED! is sill in
the *hurry up ond woil® siage o
restructuring, the propesal of Eskom
distribution to- involve the AMEU
membership in the TESCOD process
should be octively sncouraged. While
there has heen good participation for many
years in the area of standardization,
through the NRS working groups and ihe
ESLC, this only oddresses one link in the
chain of technology management.
Engineers and tachnicians both from
fechnical sypport functions and the
operotional areas could then have the
‘opportunity to b invalved in and influenca
the reseorch, design and development
activities, as well os using TESCOD 0s
forum for coordinating the implementation
of standards, maintenance and operotion
Thiis would not only be mutually beneficiol,
but also provide the framework for effcient
participation of the SA ED) i the regional
structures such as PIESA ond UPDEA. In
considering such cooperatian, it needs 1o
be understood by the monagers who direct
staff to bainvolved thot the mutual benefits
only accrue if the technical stalf can have
such activities included in the job
descriptions o job compocts, and budges
Itis suggested thot some formol agreements
olso need fo be fociitoted within the local
industry siakehelders 1o ensure that sioff in
the local reguloted ESI, whether they are local

empowered fo paricigate In these pan-
Alrican activities.  Without such
empowarment, parficipation will remoin @

employees is essentiol for sustained ond
effactive porticipation

low_prionty, un-coordinafed, and nly. | Ackmawlsdgements

deriok y specific self-motivated D t: material ond
individuals ‘papers from the following sources were used
Conhiitohs in comiling his poper

The management of fechnclogy in the ESI
locally should not be overloaked in the
restructuring process. The AMEL members
pariicipation in the Eskom distnbution
TESCOD pracess will provide vehicle for
moving 10,0 future consolidated fechnology
management process

Coordination of the management of
iechnology locally with pan-African
Assaciations, such o3 PIESA and UPDEA wil

{1l Duncan Mbonyana, Managing Director,
Offica of the CEO, Eskom

[2] M. A Covindassomy, World Bonk USA;
Energy in Alrico: Whai s irs future? -
Keynote address, |ERE Africa Forom
Sustainable development f Eleciicty in
Africa, Cope Town, South Africa,
November 2001

(3] A Bekker, Eskom Distrbution Technology

4] lan Ferguson, Eskem Distribution &

ORLD-CLASS
SOLUTIONS FOR
LECTRICITY SUPPLY

‘With skills and resources unmatched in its sphere of
15T Enargy i kg prowkar of avtimation nd procecson
sysems for slactrical power utilities.
- -
— €0 the builders and operators of elsctrical power o
energy o s -
| By + exiensive experience in every area of
powar supply,fror
| T o Aransmission to e
§ * ‘a praduct range supported by s
mianm upp strong allances with global
* & comm knawledge w
world-class expertise. oo
Al e 5T gocn
e d.com
From s base in South Alrica IST Energy i successfuly
5 presence Uouthout th coninun and Sorond, Bk bl
| ® |@ ® s react ing wider, s facus an technological innovation
niin nd customer care femain as ntanse as ever,
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ruitment,
ossess

§ developmen collective bargain

ng structures ond
amangements will need fo be inveshgat

Arising from fhis investigafion, I may be
e establish processes for ensuring
condions of Pwm\ oyment hat employees nHe‘im borgoining amangements witlin the

@ keys areos for pote pal enfity itself. In oddition, o
nrans comprehensive collective engagement plon
b devloped in order o enure

Where positions cane

v filled intemally -
due to odditional and new positions

esso0!

s vl be necassary

Plierlsdisimnd iebat fodpn 4l stcipaton regarding
e selection process has been  procedures ond terms and ans of e
ble thot develoy 1 s K e e that not all  addressed

policies and procedures can be stondordised
rimerdpileierwhot e i
the collective ogreomen
well o relevant
Relations At

Perform: ent

thatoneinplacs,as I order o heighien levels of service delivery,
sions of the Lobour is imperafive that mployees fhrougho

e entity undersiand the strategy of the new
arganisotion ot a practical level. Employees
shovid oo ole y play in

Collective borga ment

aion of o municipal enfily / RED can the event that municipal entities
enable d emsand condifions  estoblished, the opplicabilty of the c:

elopment of a
gement system

for the new erganisation

Skills Developmer
A skdlls development sirategy s imperative
not only in terms of legislative compliance,
but to assist the ¢ ticn in proctically
realising its vision for heightened and
abla service delivery, os well os
Hacering o et pacicn soesome The sl
development sirategy con be developed
following the migration process and through
ihe use of the new organisational sirateay.

Employment Equity

It is obvi

us that employment equity is o
critical consideration for the new enfity in its
ransformation plan. An employment equity
process should be developed with tha
abieciive not only of submiting a report fo
he Department of Labour, butto ensure that
emplayment equity s evident in the hu
resources practices throughout the
orgonisation.

Employment equity shoold be an important
ansideration in fhe migrofion process o5
well os in oy recruiiment and selectior
initatives.

Conclusion

The above paper hos sought to outline the

key human resources and labour relations
erring 0 business os @

going concern, The paper has sought 1o
_______ demoristrate that
* The process of fransher s requlaed by o
number of stafutes including, b
limited 16'the Labour Re
the Municipal Systems Ad;
+ The process of transler con be further
réguloted through the existence
rnﬂv-rhaiuu".nm'sm('r mmmrﬂmz-\

groted HR shrategy sho
Seraligic 1 i Stk Th enpons of
Reyrolls“ T such a strategy would be fo position the
sl new entily fo leverage the volue of its
nan capital;

I amsciaton wih Wonghesm Technciogien
52, Wodderfortan 1645 Joharnedbrg
w6

A detailed LR strategy is rfical fo manoge
e fror the process of franster,

igrafion ond broader HR straf
projects. &

s
e we——

egic
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Distribution voltage regulation
management and optimisation

by CG Carter-Brown, chief angineer, Network Planing, Eskor Distribution, and Prof. €T Gount, University of Cape Town

In distribution
network

The magnitudes of the vohtoge voriaticns
experienced by cusiomers ore @ result of the
combined effscts of voliage drops in the HY,
MV and LV networks [2]. The HY MV ond LV
planning and designing funcions within
Eskom Distribution are not necessarily
performed by the same individual, ond in
many coses responsibilly for the different
network levels is divided beiween the
Network Planning and Project Engineering
sechionsin the Network Services deporiment.

Standordised volioge regulation ond voltage
i 2 ki

networks the
planning and design. Any assumptions
impact on bath the capital and life cycle costs of distribution networks [1].

the maximum allowable voltage variation is a major and, often, primary constraint in

for allowable voltage regulation limits can have o major

each

Thu results and recommendalions are
influenced i bles, and
;qnhmmmmmnmﬂw doto
The detoiled ossumptions and fimits must be
eoptured for fufure reference
Option 2: Stondordised apportionment: The
maximum MV and LV voltage drops are
stondardised 1o provide a limited set of
options that will cater adequately for mast
applications, Customisation is performed o

for the planning, design and operation of

HY, MV ond LV networks in order fo:

* improve the quality of the voltege
supplied to customers by opfimising

exisiing nefworks.

onsure thot voltages are wilhin ihe limits

specilied by the NRS 048

Network Class.

* In addition o the Network Class, each
MV network for section of MV network)
is assigned one of three Top Zanes. The
Top Zone dictates the required fap seting
of the MVALV distribution transfarmer.
Using the specified Tap Zones,
operationol staff con correctly adjust
distribution transiormer ap sfings so
that the volioge performance of the

the exteat that the most sultoble of the nework is maximised. For o given Top

fora particulor Zone, the level of MV/LV transformer

ek, or sechion of neork. This resuls fap. boosting is dapendent on rhe

ingreduced v 4 nominal secondory
J densiv i t different

narrequmad o record the ossumptions ond {380V, Awwznvm,.m.d,mbr

voltage apportionment limifs.

Oplion 2, stondordised apportionmant, is
preferred ¢qr the following recsons:

.

i

provide fit-for-purpase
limits, toking into account the
chﬂmdensﬁ:so‘dwﬁemm networks and

. nduced navwmk anolysis and reduced

||andn1dnsed mens toke info account a

1V voltoges. For

400 V transformers wi hnve l!dhm!
fap seffings ta account for the foct that
additional top boesting should be
pedormed with o

compared with a 400V unit

theraby ens:
. MY and 11 e designs s M,mm s required be planned, designed and operated. In mar
. raduce/mmmm!HVMVund W network . dord et it
ing and expansion costs S ] consideration of technical losses may result
ehngy 1ati lloge regulafion | re

o
The Eskom Distribution voltage contral
sirategy is to keep MY reguloted busbar
voltages within raquiced limits with automatic
on-lood lap-changing HV/MV ronslormars,
and limit the in MY

opportionment stondard hes been

devaloped, bosed on the following [3]:

« The Network Plonning section clossifies
‘sach MV network, or section of network,

and LV netwofks. The max vukcge drop
must be apporfioned atwosn tho MY and
1V networks.
‘There hos been no historicol siandrdisofion
of the maximum allowable MV and LV voltoge
d-cpa \n the plonning, design and operafion
isiribution networks; there have been
ﬂﬂlverunena based figures. These figures
vary significantly, ond are largely derived
'wm uuldui.d practicss ond assumptions
L service volioges, allowable
i regulation limits and equipment
specifications.
'ﬂmﬂnmrwnpassihlnnppm{hﬁvumum
MV/LV voltage drop apportionment:

1: Customised apportionment: The
maximum MV and LV voliage drops are
optimised for each application; using cose-
spacilic network data, loed and
expaciations of future changes. Detoled
network studies ore pedormed for each

oway that the voltoge drops are less fhan fhe
masimum limits.

The standordised voliage control setfings,
MWLV transformer fap seftings ond valtage
its result in occeplable service

s describes the volioge drop
o iosirad o m’lm- and are compofible wih histerical
P 1 o ensiomtion procesefokes 300 Alrcan specifcofions, Incuding 380/
into consideration the networks, 220V equipment.
cusiomers, equi ondloodforecosts.  The four Network Classes coer for o wide
+ The MV ond LV voliage drops for each  range of nefwork types, ronging from high-
network must be kepl within the  density urban areos (such as thasa in fhe
I aela a
e i e
i - .
. ]
[ |
i et E:
sy o i3 {
A
e tage o } ! i=
o et ctieh '
= 3
et
- R
Fig. 11 Yologe apparionment (lour netwerk closses]
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w- iermased W serirg

e
e wry o et
"-ﬁ‘ cgumued Tap Zones  owkead Ta.

Extort of Wetwork Optimisation

Fig. 2 Likgotion NB 16 copciy ox o knchon of netwerk cpfimisafon ochviles

Lidgeton will urther increase NB16 copacily
1o 2,0 MVA.
The esent of navock opimisaton {normally
open points, voliags ond iransformer
top sefiings) also directly impocts the ability
10 backled networks during confingencies. A
single 5 MVA B8/11 W foesformar il
the Lidgetion 11 kY networks. Studies were
perdormed fo ossess the bock-leeding
w.- in the event of the lass of the
kY Lidgefton source, and fhe resus ore
Given fhe present looding
levels, the | (non-opfimised)
o only backeed 3 MUA (65 %) of the
Lidgetton load. By optimising the

iz 5. Aty 1o bokesd the Lidgton remwerks o o Aicion of ok apfiisoton oehes.

municipoliies] o low density deep rusal
d by Eskom)

nrh {increasing MV
sending volioges jcation of Tap
Zones) 4,1 MVA (80 %}dﬂmhdgm load
can be bockfed. Further increoses in
backlseding copabilty ore: possible via fhe
introduction of new switching peints (or
reaking jumpers) and occapting o smalllevel
ofisk by ollowing the volioges to drop shightly
below standard limits.
Note that the feeder voltage performance is
modeled as a probability bosed on o specified
level of risk (network looding). The results
ore henea not absolute, ond there will olways
be some uncerainty in the results.
The pilot project wos a resounding success,
with signicont improvemens in GOS and

* Analyse the present
(b

araas {such
Animglication of this opproach is that the

i) et

procices as thase are direcly elfecied

by volioge regulation limits and
a

apply to all insiallations, o3 s implied by
s0me design guidalines. In some cases high
variation of voliage will be permitied on
the MV system, with close. constroints on
LV volfoge variation, and in other cases o
brood variation of LV system voltoge will
be preferred.
The voliage drop limits are dependent on
equipment specifications and historical
. In principle the Eskom stroregy
could be opplied in a municipalily. As
municipalities generally reficulate urban

|voltoge contral
ond transformer fap seftings)-
The pilot focused on voltoge regulotion

The conclusions are,as follows:

»Standardising vollage control and M/
1V translomer fop sefings could ypically
increose both normal and abnormal
network capacities by 20% to 33%
{predominaiely ural networks which ore

comprising the operationol (Field Senicss
and Eleciricity Delivery), network planning
and design (Network Services) and
Customer sections.
Increased loading had resulied in the
instollation of an |1 kV:fine voltage
an the Lidgetion NB16 feeder. The regulator.
hed failed priﬂllﬂlhsluﬂd almmm

limited by

. addiicn 46 siandardsed velioge
control and MV/LV tronsformer top
safiings, the use of mulliple Tap Zones
con increase normal nurol network
capacity by 45% fo 85%, bul operating
the af these higher loading
levels will result in a reduciion in back-
fneding capability.

P wdﬁm"mhflg;:mf: spars. T rmlad o cfome vologe B M fasns
owses: nfs. Ana network its of the h
iy oM dndarihg on e Wegla oD o .,.m;':p,.m A bahorbie]  darored ks o crpleomc Sares]
Metwark shn Ilu- lan applicafions i.e. On€.  (ohion, RJamngu:F»q 2. hmb—omml issues om being oddressed and projec!
voltage drop limit one g capa 9 MVA bt monaged in arder for it 1o become part of
ona set of MV/IY transiormer fop Silkeat mmpilinls. Die 1o the hsforical E,':;:,: bigicnimnohnal e
(different settings for pr iy ”‘T’"‘"‘ pe b A "
differsnt naminal g A in the Li oreo,
D wohons b wmﬁmn,,' standard is ovailable on the Eskom
Pilot application Inereced (wi Gt voltages) fhereby bution Technology website
The maior of of Eskom I&WMM&I&: .qu»‘l-dxw w’z‘w ciy to 1,4 MVA. the approach, including examples,
ks are limi To further copacity 1o s o
regulation mmm-nu In order fo |7Wmhmmﬁm niotwolop ¢ Suitable documentotion; Cerain porfs
:m:wmhhmﬁn Mumm ..mmw ndﬁ\;l’tnn bcm'hnn oo of the business only need fo apply
new Eskom Stondard, o Il standord.
during 2002 on the Lidgetion  voltage re:mdm instolled at various Fm_dmmlunqubudwdubom
:wv networks in the Kwo-Zulu Nnh! \m,hm. on the neiwork m-nsumd a prepared 10 0id application ond minimise
Midlands. The pilot had two key objectives: fraining The focused
« Establish the eflectiveness and potenfial There haye been no customer vulhﬂe documentation is aimed of improving the
anafits of opfimising the narmal network :nmpl:gi’::‘ﬂm »:n u?‘:":Mm :{l ;ho QOS voliage performonce of ‘
such that the QOIS fo existing customers  increa: sending voltage an ) i
Zanes. Further siudies incicate thal the e i

canbe mexamised and the capaciy of the
isiing network increased.

opplication of vollage compounding ot

1o

fand consultants) and customers on

voltage issues:



LV Network design: Aimed atthe LV
designer, including electrification
designers

MYV mnsilrmer fap seftings;

AMEU

Network Planning is

hnlun;mr]
éur the slrunglhamng and
the network, but the day fo

resparaile

dw Doav'vns respoasibylty
of Network Optimisafion, Troditionally
ianik

isation

Mgt oncl el Services)

ossis with minimizing, and deoling
with, customer voltage comploints.
General information on volioge
issues: Aimed at operational and
cuslomer services sio
with customers over issues including
voltage complainis. Covers both the
Eskom and customers’ obligations,
‘and some contributing factors such
s appliances thal are not stricily
compafible with the South African

.

siaff fthe focus hos been on the HV
ission and sub

not be evident [customers may ol be
complaining), fhe netwerk may not be
running apimall.In many cases he oty
1o backleed networks is improved by
standordising and opfimizing netwark
voltage regulation. Improved voltage
reguintion olsa increases energy

networks).

Processes: Processes ore required fo

manage Network Closses, ransiormer

Tap Zones and voliage control seffings
and Dofaboses; Need to support

Tap Zones and Network Closses. By

standordiing 1op setlings and voltoge

agporfionment, the data storage

requirement is minimised.

Budgu' The lack cF ;mndnrds u“d

agertion, efficiency undlﬂﬂmﬂj
+ Super users: A “sy wp has
been estoblished in each Eskom
Disiribufion Region, with o -umvnm
i Notwork Planning: Netwod
Opiimisation {control), QOS and ol
Services. The super users will drive the
application ofthe new Eskem Stondard.
Conclusions

Volioge Regulations.
- Customer i fon
camplaint): Provides further

information describing both the
Eskom and customer cbligaticns
For sending o customers requesting
if, or having volioge complaints.

- Customer information (newspaper
and rodic); Aricles for the medio
describing how South Africa hos

from 0 220V to.a 230 V
standard and that voltages normolly
con and will vory, These arficles are
aimed of managing cusiomer
expectations. Similar enicles on
other QOS issues are also planned

conflict of
II“IIIS'S with mvr\m:pﬂlmas will
need to be addressed os medio

compaigns. will reach Bolh Eskom
and municipal cusiomers.

Stalf training: Training is focused 05

follows:

- Advanced: Aimed of engineers and
technicians involved in the planning,
design and operation of MV
networks. Covers ol the issues,
including both MV and LV

- Intermediote: Aimed of LV planners.
nnd dmm Focuses on LV design

= Op;mlinn:‘ Aimed af network
‘operatars, and focuses on MY/LY
tronslormer top setiings and the
humﬂlv\u of customer voltage

cumm— mm (non-fechnical):
ol call center and customer
advisory stall. Focuses on the
hondling of customer vollage
complaints, and
Imd:';ﬂnﬁnp of the issues. This
information will gssist customer
service staff when odvising
customers for new Mp«m and
Linstalling new such that
voltage related proh!em: are
minimised.
Resources: Network nahm:::;lnn
snglmusamqmdmm
distribution network is operated wilhin
technical limits and Iamuﬂvnﬂmmd
former
mum nenrdwy open paints and Lood

.

MWlV transformer top setfings. 'h\i
needs fo be oddressed by o
stondardisaion drive. Tap siondordisation
requires significont expenditure (each

transtomer needs fo be checked) and
must be integroted into the operational
budge! rocords, load

3807220 V uqmpmanl 380 vV
equipment needs 1o be actively phﬂ!d
aut. Despite the foct that South

hos o 400/230 V standard valtoge m
380 V equipment can be purchoser

without any waming. Customers need
to be aware that problems could arise
mrh the operation MGWV equipment.

the copacity of existing and new Eskom
distribution networks. The formal
management of voltage drop limits, voliage
control seffinigs and MV/LY transformer fap.
will improve customer supply volloges
and rurol network capacity. The net cost
sovings are estimated af R25-million per
annum due fa cancelled ond deferred network
sirengthening in rural areas as a result of
increased copocity made availoble by the
optimisation inherent in the new siandard,
Application of the stondard in urban
networks, such os municipal areas, should
‘minimiss customer voltage complaints whlst
ensuring hattharetork s planned, design

wmdmmvmu.wm\ This will

The brtidos Bt

but inthe
imer‘»m the pmpcsed slundnm tap
seftings and voltage drops are
compatible with his ions,
bt moy result in isoleed problems. In
exireme cases, 380 ¥ equipment may
need fo be de-roted or modified.

Three phase moters: Hove trodifionally

been voliage
wid‘?ﬁ%ummz 5], buthos
focently been modhed (SABS 1804-2)[¢]
for =10 % npemllun South Alrcan
V<500 V o5 ore

vomwxwmm:mv Tlos £10%

with
bl pi. oot
el el oid
roblems, Provided they ore de-roted,

=5% mofors can

Uruw*wl‘ﬂs;;
nnndhhdﬂmtdb\"\ﬂﬂiu?ﬂ%h
2108 opercien [71). The proposed

o opprooch shoukd not require +5
%Mmmh: km‘edmurbunwppl
arect, bus limited de-roting (10 %8 20 %)
oy be required in rurol networks.
Culture. chonge: There s preseatly the
percepton Eskom Disunon ‘thot
voltoge ond et crieal and
ST e e ok monsge
Technicol excellence is req:
voliage regulotion mannqmm and
volw

oplimisation s n is o

primory constraint in

Eikem Diteibution st need 16
hoteven

moy
m

MMNMW&
Eostern Region for their sponsorship of the
reseorch leading fo fhe new standard.

1] # Lea Willis, 1997, Power dunbuten
sln wbu aference book, ISBN. 0.82.

2 Cwmm,cﬁ,1m. Optimal

regulation limits and volioge drop

‘opportionment in disiribution systems,

Flavanth Southem Alicon Universities Power

Engineoring Conference (SAUPEC. 2002),

pp 318-322

Corter-Bromn, C.G ond Gaurt, €T, 2003,

Increosing network capacily by optimising

voltage regulation on et and low

valiage feeders, |7th Igpenationol

Canforence on Electricity Distribution

(CIRED 2003)

14] South African Burecu of Standords, 1996,
NRS 048-1 Elociricity supply - Guolity of
supply, South Alrica

[5) Intemnational Electrotechnical Commission
[IEC), 1999, IEC 60034-1: Rotating
elecirical machines - Rating and
performance

=

@ MNnmn Burwoy of Sondards, 2001,
$ABS 1804: Induction Motors, South Alvica
7] Carer-Brown, C.G, 2002, Vohoge drop
apportionment in Eskom’s distribution
, Mosiers disedaion, Liersiy of
Cope Town South Affca A
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High stress design in the high voltage
(42 kv-132 KV) cable range

by Mike Engelbrecht and Provesh Haripersad, Africon Cables

Improvements in cable insulating materials, the handling of these materials and production

have now made if possible Io produce XLPE insulated
Advantages for the high voltage (42 kV - 132 kV) cable range,
al stress, traditionally asseciated

able fo push the elecric

Portieular aftenfion s given fo the coble
design siress o the conduclor/insulating
interface and of the ! Cessory.

Fig. 2. The maximum stress occurs af the
conductor surface, reducing in @ hyperbolic
i & outer

interface. It goes without saying that the
increased cable sleciric siress means that
accessories olso need 1o be copable of
hondling @ higher elecirical siress when
compared to traditional designs.
Africon Cables has recently successhully fype
tested 132 kY, in-house produced, high siress
design cables fitied with Pirelli terminafions
and jaints. Coble stress has besn increased
% compared fo the previaus design
while the ccessory inferface siress has been
raised some 33 %,
Oneof the mojor adwantages of fhe high siress
design cable is its smaller diometer. Lass
material is used in manulacuring the coble
and cansequently the cost sovings associaled
with the design ore pessed on fo fhe end user
Introduction

Affican Cables has manuiacured two high
siress 132 kV XLPE cobles, comprising o
mm? ond a 1000 mm? capper
conductor, in arder 1o fest o high swess
design in terms of the [EC 60840 fes
specilication
Fig. | llusirates the indiidual components
that constute the 1000 m? high siress cable.
The chollenge for any manufacturer of o high
sess design cable is 1o design o coble with

surface ofthe outer semi-canducting screen
(U}

The maximum alectric stress, Emax, which
aceurs of the conduclor or inner semi-
canducling interface is definad by
equation 1. The minimum electric stress,
Emin, which occurs of the oufer semi
conducling screen or the inner surface of
the sheath, s defined by equation 2 1]

2U
—Sras Wi (Eauaton 1)
TH

d

KV/mm (Equation 2]

where

U, = Phase voltageto earth (k¥)

D = Diometer over XLPE insulafion (mm)

d = Diameter over inner semi
conducing screan (mm)

, firstly rom o
moterial and process point of view, ond
secondly from an accessory interdacs point
of view. With this token into consideration,
the maximutm eleciric siress of the conductor/
inner semi-canducling interface of the cable
wos designed 1o 8,0 kV/mm, os opposed to
the existing design siress of 6,4 kV/mm. The
siress atihe accassory interdacs was designad
64,0 k¥/mm o8 epposed io 3,0 kKV/mm.”
The increase in stress was achieved by
reducing the XLPE insuletion thickness from
20 mm fo 15 mm on the 300 mnv cable
and 17 mm fo 15 mm on the 1000 mm?
cable. Coble siess ot the conductor interfoce
was increased by 25 %, and that ot the
accessory inferface by 33 % when compared
fo the exisling design stress levels,

Background
Electrc siress fheory

The radial elactric swess distribution of o
single cors circulor coble is o illusiraled in

Work an the HV cobles has shown that 1o
roise the electric siress of XLPE cobles it is
essential that the exiruded insulation is of high
cleanliness, free of contaminction and
manulacturing defects, and that the screen
interface is smoath [2]. In oddifion, an

o Vertical

and facilities

cables in the exira high voltage range (220 kV - 500 k),
due fo these advancements, luded
with this range of cables, 1o higher limits.

Fig- 1: Companens of the 1000 mvn” high shess
<ot manufocirod by Alicon Colles

Confinuous Vulcanising (VCV) process line
s rmquired. Alrican:Cobles sasily met thess
two, crileria by carefully selecting imporied
insulating moteriols and by moking use of their
refurbishad VCV exirusion lina — the only one
of its kind in South Alfrico.

The cable core is triple extruded and
crosslinked in the fully enclosad process in
which the inner semi-conducting screen, the
XLPE insulation ond the aufer se
conducting screen are applied
simulianaously to the pre-heated coble
«conductor. Speci in-line inspection
techniques using X-rays are employed to
monitor the dimensional accuracy of the

nz

-
Fi: 4: FY routan testioh - HY fesing of high siess
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Fig. 5 Type fes laop on 132 kY 1000 e Cu igh

siess coble and

exiruded core, with the final cleaniiness of
the insulation being verified by careful
microscopic examinetion of dissscted coble
somples from each drum length (Fig. 3)
These ?!'ﬂll’l‘iﬂﬂﬂﬂlﬂ confirm the correct
! i ek et i i

manufoctured high siress design cable: on
Outdoor Sealing End; an Outdoor
Polymeric Sealing End; »m SFb lmm—wd

Lightning impulse volioge test
followed by an ac volioge fest
- Partiol discharge fests

+ Non-Electricol Tests

Diy-Frpe:

& kied Jork [uaAnmN

Type tests on high stress cable and
accessories to [EC 60840

In order to prove fhe compatibility of HY.
coble ond coble accessories, it is necessary
to perform type fests in accordance with the.
EC 60840 festspecification. In ferms of the
IEC 80840 standord [3], type fests are
defined es fests thot are performed on o
specilic fype uF wbie or o cable and ts
accessories,

Dimension checks
Mechanical praperties of fhermo-
plastic components
Compalibilty of materiols
Pressure fests af high femperafure
on coble sheaths

- Hot set and shrinkage fests on XLPE
Type tests conducted ot SABS NETFA were
successful and African Cables wos
awarded type fest cerificates fo confirm

agenerol commercial basis.

During fype lasing the.coble: and i1

crosslinking, moisture content,
ance and ot degossing of
mb, prﬂdud has been achieved
The VCV process is inherently the best
method for the manufocture of cables wi
largs insulotion diameters ond heavy
conductors dus fo the verticol orientafion of
the conductor during the extrusion and
crosslinking process. The force of gravity acts
along the axis of the conductor, thereby
assisfing in the formation of a concentric
and eylindrical insulation geometry,
indepandent of the viscosity of the XLPE
insulation.
The final stage of HY cable manufacture is
he high voltage test, which comprises an
HV withstand and o panticl discharge
defection tes! [3]. Thess mmke ploce in
icon C isticated HV Routine Test
Lob {Fig. 4). Thmmdthr!umhm,
typically 30 minutes, and ore capable of
deteciing the detects that inifiate partial
jschorges, as small as one pico-covlomb.
Such defects lead to gradual deterioration
o the XLPE and eventually breakdown moy
occur.

HV Accesaries

Th- manufocturing quality standords
br siress cables have alse

occuvuq:

ory pedarmuﬂn for the intended
apphtnhﬂn, ond if successful the cable and
ifs accessories may be offered os a fully
approved fype tested coble system, Once
opproved, fype fests do not have fo be
repeated unless significant changes hove
been made to the cable or accessory
materials, o L

and accessories lo IEC 60840. Thu
cerfficates of campliance ore val h
shress HV cobles in the range 42 - 132 kV,
and cundu:lur sizes in the range of
300 m 1000 mm? copper and
u\wmum Ampmmuu-mum with
high stress HY cables and accessories was
thus opproved and is now on offer to
customers

Condullon

process.
When the ype ests have been successfully
il of cablewh 3 pad

is0ns between the high siress cable
mammgmmdmnsmm ot only
has the siress level increased, but a reduction
in coble h i hove been

value of rated voliage and on two somples
with different cross-sectionol areos of
conductors, test appreval is also
valhd for [3].

+  Cobles with the some conductor cross-
section, with slightly ditferent rated
voltage but belonging fo the same
voltage group os the tested cable.
Cables of similar in the

achieved.

An ncrease in design siress hos been ochieved
by the manufacture of clean and geomerically
pracise insulation from o plant infegroted with
African Cables VOV extrusion line, the only
‘onecfits kind in South Africa, which is essenfiol
o manutocture high siress HV cables.

Two high stress cables comprising of @

same roted voltage group and with the.
same conducor cross-section
Cobles in the some rafed vollage group
with all cross-sectional areas of
conductors lying between the fwo on
which the tests were made.
or the above reasons Africon Cables chse
mwmmghmum;wdmuqmm
the highest siress level in the HV group
(42 I:V 132 V) ond lwe zandmr cross-

jointing ahham-unn-. In porticular the
accessories hove fo.operate of the increa:
lavel of siress af the cable outer insulotion
screen, this being direclly proportional to
the volue of cabla design stress of the
conductor screen, It follows that the outer
insulofion stress is highest on cobles with
larger conductor sizes. It is. therefore
that the accessories are designed
1o be completely compatible with the
pariicular fype and conducior size of high
stress cabl
The fointing fa critical fo the refiable
e nn:nmn- In porficular
the coble screen has 1o be with
precision and the exposed insulation
carefully prapared fo achieve the surface
finish n 1o form the slecrically
steessed Interface with the accessory
insulafion.

The follawing Firelli HY ferminations and
type tested with the locally

Tvpe
test uwrcm\ could ﬁm be: dunrn.d forthe
onfire HY group with conductar cross-
sections ranging behween 300 mm? and @
1000 mm? copper ond oluminim,
All type tests were conducted of SABS
National Electrical Tm Fegll:ry (NETFA]
Fig. 5 illustrotes the fy
132k¥1000 mm? Cu »«gh mmmb\e und
accessories, Tha lest loop conslituted of the
1000 mmZhigh siress cabls; one porcelain
ODSE; one polymeric ODSE; one stroight
{oint; wo SF6 immersed sealing ends
connected together in a chamber, and one
insulated .q.m {Annex Al
The following tests were conducted on the
cable wmphl 1o [EC 60840 rnqmmmqm;
over a durotion of about 7 weel
* Elachrical Tests

The bend test followed by @ portial

discharge test

- Hedting cycle volfage test
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with warious Pirelli accessories were fype

the high siress syslem complied with fhe
requirements of [EC 60840,

African Cables naw offer o fully type fested
high stress HV coble system to custamers,
ensuring reliability and cost effectiveness.
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Annex A: Accessories utilised for
the test

132 k¥ outdoor terminations

The 132 kV Outdoor Termination
{ODSE), Fig. A-1 and A-2, s con

from porcelain and polymeric material
respectively, which serves as the main
insulator.

The sealing ends are suitable for
connection fo single core polymeric
cables up Io system voltoges of 145 k¥
The design will accept cable with
conductor sizes up fo 1000 mm?, in
eifher copper or aluminium.

The connection fo he conductor is by
means of o compression ferrule or CAD
weld, depending on the conduetor
material. The electric field control is
provided by means.of o semi-conduching
rubber electrode (stress cone). The
surrounding medium is sificone fluid or
polyisohutene [8].

:.‘Z KV SF6 immersed dry-type sealing

The 132 kY SF& Immersed Sealing End,
Fig. A-3, is suitoble for connection of
single core polymeric insulated coble to
5F6 filled switchgear or oil filled
transformer end boxes,

The sealing end is compased of o quartz
filled epoxy resin insulator that can be
mounted directly info the switchgeor or
fransformer end box by means of o
refaining ring.

The conneciion interlace is in occordance
1o [EC 60859 [9)]

Straight ond insulased joings

Straight joirss, Figure A-4, are suiloble
for the connection of single core
polymeric cables with cenductor sizes up
fo 1000 mm?, either copper of
aluminium,

The joint essentially consisis of a one
piece moulding with an infegral semi-
conducling ouler screen and siress
cantrol companents.

Stress control is so designed that the
elecric siress is reduced in the oreas of
confact between the joint and the coble.
The advantage of a premoulded joint fies
in the fact that oll parts produced are
factory tested.

This avoids any manulachuding defect a0d
means thot once the joint is assembled,
minbilm is comparable fa that of the

Fig. A5, illusteates an insulated joint
which is similar fo the straight foiat with

the anly excepfion being an oddiiond!
concentric bonding coble lead ond a non-
confinuous screen.

The concentric cable is essential for
special bonding fechniques, such o5 in
cross-bonded or single point bonded
systems. A

15

Fig A1 132 &V Ousdoor.
porcelain sealing end.

Fig A3 1320V SF6 brinarsed




AMEU

Maijor developments in distrioution
fusegear for public networks

by TW Mennell, Public Distribution Products, Schnaider Electric, Scarborough, UK

Fuseboards, and their outdoor equivalent, feeder pillars,
public networks. The function of the fuseboard is fo fake in @ supply of el
distribute I, via fuseways, to a number of oulgoing direuits, providing each
control. In effect they are a very basic form of |

Prior to the mid 1980, designs for feeder
pillars hod not changed significanly for 40
years. This paper sefs out fo identity recent
pressures for change, the resulling and

anlicipated improvement to designs.
Today thera are twa major ‘pressures’ for
change in LV eleciicity distribution; solety
and, the desire 1o minimisa or eliminale
inferruptions in supply. These ‘needs’ ore nof
unique to one pariicular eleciicity il
increasingly they are demonded by all
vicity suppliers. As fussboards are central
10 LV eleciricity disiribuion, the features and
facilties they provide must accord with their
ing envircrnment, in addition, they must

be cost effective for their application
Al utlites are cost conscious and fhose that

included; to IEC 60529 (3] they are
categorised s IPOO- “no protection”l
Accidental conoct with large oreas of lve
ond exposed conducters is only avoided
by the care ond dilkgance of the operalar
and, indeed, anyone ke who happens
to be in the vicinity of the fuseboard or
feeder pillar with its doors open.

Switching of circuits is corried out by the
manual inserfion and removal of the
fuselinks. This potentially hozordous

are the basis of low voltage distribution in most
lectrical energy from a transformer and

‘with a means of protection and

ow-voltage (LV) switchboard.

Directives as follows:

The Framework Directive (89/391/EEC) on

Health and Salety sets out in ariicle &

Ganeral Obligafions on Employers:

(o} Remave the donger

or if this is not possible

(6] Separate the person from the danger by
means of screens, barriers or obstacles.

o if this is nof possible

i) vaidef{mnﬂ profeciive equipment to

operation, rel

of the operator 1o minimise arcing ond
ansure sale operafion. When camying
out this cperafion, it is recommended
thot operaors wear gloves and g visor
fo protect their honds and faces from
burns, should

d, as s the trend),
be profiable, 1 is highly desirable that any
avolution is sconomically advaniogeous, bt
analysis should net be restricted to
considering inficl cost of indiiduol piecos

2 s

Cabling of one circuit with these adjacent
ive and in service is exremely difficult
with any degree of safety, due fo the
prosimity of ferminals o edjocent and

of squipment. ‘Life
the whola network faking full account of
operational costs and likely fulure
requirements is a more Gppropriote measure.
Traditional designs

Fig. | shows a fypical, fraditional design of
indoor fuseboard. Essenfially it is o frome
supporting: open busbars; a means of
connecting the incoming supply fo fhe
busbars, either directly, or, by means of o
simple disconnecior fisolator; and outgoing

The fuselinks used in the unit shown in Fig, 1
are in accordance with BS 88 Pon 5 [1].
(These fuse links were very recently

.

Lorge supplies can crly be occommedated
byeither, connecting hwo or three fusewoys
in parollel o, in some casas, ‘oking the
supply from the busbors vio o disconnacior
(isolator).
With the lafter arrangement the LV circuit
ralies on the MY swilchgeor on tha primary
side of the transformer for its protection, a
significant liniation when earth oulls ocross
‘o delia stor ranskormer ors being considered.
Pressures for change
Traditional designs of fuseboards have o

ood record and have served fheir
application well

i d

designoted type gL with wedge fightening
ih IEC 60269-2-1
Section¥1 [2].)C d

g inmind thei ey
e proved rlobl i sendce and, dusenrely

around the usa of fusalinks to DIN Standdirds
fe ke with blode B

operted, safe in pperofion, However, Hmn;
- on

n
in aecordance with 1EC 60269-2- | Section
1) were similorly constructed.
Foeder pillars ore essentiolly e fusebonrd
installed in a.greund mounted weatherproof
enclosure. They ore suitoble for installafion.
autdoors without further protection
(Througheut this arficle fhe term ‘fuseboard”
b ik indlseavels el kadek

change,

standards progress. Our wo mojor pressures.
Jor change bring their often-conflicting
requirements fo bear in different ways.

Safety
Today's socisty demands ever-graster
{aherant safety in all aspects of e and, the

pillors, unless ofherwise indicated).
Limitations

Troditional designs have their limitations:
+ Porsonnel protaction is not infensionally

sofety requirements

ore no exceptien. Impravements are
fraquently encouraged or obliged by law.
Exomple of these ore: The foreword of
EN 50274 [4] summorises the pertinent
requiraments of applicable Europeon

116

The statement ‘Or if it is not possible’
linking the pions does nct allow a great
deol of fexibility for new installations
when, the technology and reasonable
options ore readily available 1o remave
the danger, The UK's Eleciricity al Work
Regulations 5] plnce similar obligafions.
on smployers and individuals. Specificolly
in respect of live conductors, Regulation
14 stipulates:

“No person sholl ba sngaged in ony work
activity on or 50 near any live conductor
[other than one suitably covered with
insulating matericl 50 03 fo prevent danger}
that danger may arise unless

*  itisunreasanable in oll the circumstances.
for 110 ba dead; and

it is reosonable in all the circumstances
for him 1o be gt work on or near it while
itis Iive; and

suitoble precautions (including where
necessary the provision of suifable
protective squipment) ore foken fo
preventinjury.’

Fig.1: Fypical radibonol indoor useboord.



Fig. 2 Shiekded hseboond

outhrised therefo by the user shall enter;
orbe required or permitled by fhe user to
enter, premises housing switchgear or
ransfarmers unless live conduciors os
insuloted ogoinst inadvartent confact o
are screened off, provided that the parson
so authorised moy be

AMEU

moinigined, repaired, or extended without
the need for isolation of the assembly.
Facilitate reconfiguration of fhe network
with the meimum amaunt of the system
live and in service.

Offer altemative ratings of outgoing

any person octing under his control.”
“Elecirical Machinery Regulations, 1988
&: Elecrical confrol geor
« The user shall, whenever reasonobly
practicoble, provide switchgear with an
interlocking device 30 amanged tha the
doer or cover of @ switch cannot be
opened unless the switch is in the ‘o
pasition and cannot be switched on
unless the door or cover is locked.’
*Electrical Machinery Regulations, 1998,
7 S i

o
of personnel to live conductors ur\d\ar.ew
circumstances is effoctvely pracluded within
new instaflotions.

South Africa also has stringent safety

legislation and close links 1o UK

The wser sholl provide an unobsinucied space
for operating an i stoff of the

of the ransformer

Provide suifable overload and short
circui protection for each outgoing
cireuit, and, discrimination with up ond
down streom protection,

Enable LV supplies o confinue o be
provided when the normal supply from
the associated distribution transformer
i3 not availobe.

Minimise the number customers isclated
when o foult occurs and when supplies
are being restored. (Due to sofely
constraints some network operators
solote the MV:

.

bock and front of all switchboards, and the.
‘space at the back shall be kapt locked except
forthe purpase of inspeciion, alercfion or

) o reploce

a single LV fuse link)

Minimise the skill, supervision and
% ek

.

are setoutin the RSA's Gccupaional Healh
and Salety Act [OHS Acf] 1993 [6]. This
imposes o wide range of dulies on the
employer. Those particulorly pertinent fo
eleciricol applications and specifically
rds include:
“8:. General duties on emplayers ard their
amployees:
* Exeyemplopershal proidssnd i
as for as is reasonably practical, o working
environment that is sg::/\d without risk
o the health of his employess.
Without derogeting from the generality
of an employer’s duties under
subsection 1, the motters 1o which those
duties refer include in particulor
the provision and maintenance of
systems of work, plant and

repoir:
regulotion with respect 1o the unobstructed
space ot the back of the switchboard shall
ot opply in the case of
Py i hich

Enoble fhe operation of fussboards by

personnel with widely differing skils and

limited experience in fuseboard operation
The

conductors accessible from the back;
e 5

Genaroly, change s an evoluionary process

o totally enclosed construction;

o switchboords, the bock of which are only
accessible through on opening in the
wall or partilicn agains! which they are

Shislded Fusegear

The first significant chonge has been the
screening of all live conductors under

ploced, normal servi ians (in the case of o
and locked: ond feeder pillar with doors apen]. Whilst the
« switchboards which can be safely and  opproach may diff nding upon the
effectively maintained from the front and fype of fuselink incorporated, the

which hove oll parts accessible from the
front."

Again w ses the exposing of personnel to
d i icted that the use

machinery that, @
prochicable, are sofe and without isk
fo health;
taking such steps os may be
reasonably pmdicubl; o m»ma:
or mifigate any hazard oc
hasard fo the safety or h.?m of
employoes, before resorfing 1o
personal protecive equipment.
‘10: Generol duties of manvlacturers and
others regarding arficles n subsionces for
Use ot work:
*  Any persan who designs, monufaciures,
‘-m;:s, sells or suvgli- any aricle o
“work shall ensure, o8 for 03 '8
reasonably practicoble, that the orficle
s safe and withouf risks fo health when
properly used and that \¢mmpjias with
all the prescribed requirements
“Elecirical Machinery Regulofions, 1988
5: Switch and transformer premises:
# The user shall couss snclosed premises

of Personal Protective Equipment (PPE) must
be o lost resort.

This form of legislation leaves little room
for manoeuvre. Strong such

profeciion afforded is generally fo the
recognised level of IPXXB with oll the
fusalinks in place. This level of protection
prevents accidental confact with live
conductors. Anyone enfering o substation
ta clean it or decorate if, or opening the
doors of the feeder pillor fo read the
rr:?xiLn-um demand indicators (MDs), is

as: Remove the danger, or if this is nol
ible’, or, 'it is unreasonable in oll the
Circumstances for i fo be dead’, or, ‘roking
such steps os ore procica minate
hazards before resorting to protective
equipment’, make it “illagal’ to instoll
fuseboards fhot expose personnel in their
vacinity fo live conductors. LV assemblies,
including fuseboards, that avoid exposing
personnel 1o live conductors are readily
ovailoble.
Secure supply
Increasingly, consumers are more
demanding and less tclerant of interruptions
in supply. Most are now computer
dependent; fo these o secure slectricity

live ports.
Fig. 2 shows a typical shielded fuseboard,
Switching of circuits with shiclded fusegeor is
rarely proven by ype est s, howene, carried

‘withdrown manuolly,
= nﬂum:‘dwla the someddevel E}krﬂ.
igence and profection as previously, Duri
this operation he may be exposed fo ||E

and arcing with swiiching
aload curents as with the sarlier designs.
Manually dependent switching
Some designs of shielded fusegeor based
on the use of bla fuse links now
incorporate ovigoing fuseways with a
manvally dependent switching capability.

housing switchgear
be wfnxguch o construchion hot persons
cannot reach in and touch bore
conduciors or exposed live peris of
elecirical machinery.

* Mo persan other than o persor

supply is their ‘life bload’: dips and
yhi 10

s port in ensuring a secure supply the
subatation LV fuseboord must, as for as

prachical
o Be capoble of being, where necessary,
"7

some comfort
but switching performance is still very
dependent on the speed and firmness

the operator. The switching action of most
designs incorporating fuse links with blode
confocts is based on the fusa link being
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mounted inside a hinged cover thot is
pivoted ot the botlom, a feature results in
breaking af the fop contad), essenticlly |
the open and, in close preximity 1o
operators hand.

Swiiched and insuloted fusegear

The logical progression from shielded
fusegeor is an arrangement whereby, the
fuselinks are inserted and withdrawn in @
manually indépendant manner, Fig. 3
shaws such an arrangement, switched and
insulated fusegear (SAIF) (7], This offers
the same level of protection agoinst
accidental contact with live parts as the
shielded equipment, but the IPXXB
protection is extended to the switching
operation and e changing of fusalinks.
In order to provide an essured switching
capability, the fuseways within SAIF
equipment include @ switching capability
indapendent of the skill and speed of the
operator, effectively as for o conventional
fuse switch with an independent menuol
imechanism. Technically it is feasible to
provide single phase or 3 phase fuse
swilches for the application, but the costs
ore prohibitive. SAIF overcomes this
difficulty by utilising a detachoble,
independent single phase spring
mechanism

‘mecho

anergy stored wihin the independsn! manuol
spring mechanism, is suficien fo insert the
h B ol

Fig, 3: Sviched and insulated fovewoy

Fig. 4 Manuolly indepenert fuse swich-
disconnecton, blade e fuse ks

50 kA, or breoklood p o

means of open overheod busbors, with it
y cables. This can resultin
. rndckonts

kA,
with category AC228 of IEC 60947-3 [8].
As the aperation is single phase, it has the
advantage.of fewer customers being disturbed
“ link foilure. SAIF is more

suited to type 'gl)’ fuse liks with wadge
fightening contocts, 1 an equivalent
design for fuse links with blode cantocts, as
*shown in Fig. 4, is now availoble.

Safety interfacks.

Hitherto, fusegear relied salely on the skill
and the diligenca of the operciars to ensure
that it was opercied Thare'

he need for provision of cables or busbars

on site is eliminated.

Monitoring

Conventionally, fuseboards have been
ikl Wit b ir d d indicators

e dood
Accurate on line loading data enables future.
prediced and solved in o

ms o

controlled manner, and without the need for
unplonned inferruptions in supply.

Incoming circui breakers

MV profection, generally in the form of fuses,
ha provided short circuit profection for the
distribufion tronsformer, tha fuseboard
incoming circuit and busbars. Usually,
effective LV and transformer overload
protaction, has not been included.
Tronsformers have been sized on the basis
of assumed loods plus a margin. In some
instances load changes have led fo
unidentified overloods and premature
ageing of the transformers. Due to the
number and rofing of oulgaing circuits, these
siuaticns con occur without a single auigoing
circuit being overlooded.

To overcome this, some uflities are using o
circult breaker in place of the incoming
disconnector fo the fuseboard. In addifion
1o providing the isolafing faciliies required.
his offords effective overload protection for
the transformer and, if so required, can
provide back up earth foult profection and
snable the full load of the transformer o be
switched in o single operation.

I o circuit breckeris employed on the incoming

ioke
fhe ACB and the HV protection on the primary

side of the fransformer:
Where network loads frequently change, or
there is o history of ovarloading of
transformers that has resulted in premature
ing and failure of iransformers, o, where
ovarlood protection moy provide the
confidence to permit installation of o smoller
tronstormer, incorporation of an incoming
breaker con be economicolly offracive.

Standby generctors

Eleciricity Supply Utilities are seeking to
better senvice, usually

lost ond the number of customer

e incoming fronstormer circuit. This
crude means of monitoring gives an
indication of the moximum fransformer
overlond, following the lost reset of the
masimum demand indicators. i does nof
give ony indicafion as fo when the overlaad
‘eccurred, i it is mpatitive, or which ouigoing
circuifs are involved. This information is

seniwhen looking af system ullisation
and the need for reinforcamant.

or, fully open, and locked open. Fuseways
are: wifh o detachoble mechonism,
which cannct be removed unless the fuse
caner is hully closed or, altematively, it s in
the definite "o’ position

Dicect connection

The closa coupling of fuseboards and fhei

associoted transformers via o flange or
similar, is tending to replace the: traditional

I ordler

substafion monitoring systems capable of
storing details of transformer loods and
Tronsmiing dota via 1o GSM links, efc. o o
st computer are now ovailoble. See Fig. 5.
I the mare dynomic cifies and In poriculor
financiol copitals, same uflities see beneiitin
remotely monitoring all feeder circuits
continucusly ond trensmitting the load;

which

Inpeder:
supply, many are using stondby ganeralors
during the maintenance of HY switchgear or

ofher equipment. The usual point of




db isthe LV,

connection

fussboard. nifily, connections were balted
or clomped fo the exposed LV bushars but,
as fusaboords are now frequently fully
shielded, this, apart from not being o very
safe prociice, is not an option, Fuseboords
niow citen include o meons of conneding
the generator fo the busbors, while they
remain live from the normal supply but
without expesure of the operafor fo live
conducors.

The standby genaratar can then be
synchronised o fhe normal supply, prior o
i isolotion and completion of he 'no breolk’
changeover. Reversing the procedure
enables the normal supply to be restored
and the generator disconnected, again
without an interruption in supplies 1o
customers, For the majorly of installtions,
di recting the

fiload. This can e use of
h

loading is

longer LV

aiving odditional flexbility in system

layout and the pascibilty of reduced

cable ond earth conductar sizes.

Facilities for remote smergancy ripping

or iripping from the customers’

insialigticn.

Note of caution

Mony fusaboords presently in service are

mors than 50 years old. This loag Irle hos

been achieved as a result of the fuseboords
f design, based

.

in the ceniral conirol ram. Fuseways plus
‘onta the busbars in order thot additional e
can be added with minimal disturbance,
assuming busbar space is ovailable.
Parhops not all of the features of the
ssaboard shown Fig. 7 will appeal 1o every
utillty, Each ulility must evaluate and
establish their own requirements
considering the options outlined obove
‘and, their own particular obligaions, needs,
np;rulmnu‘ practises, fulure expectatians

on generaus section of conductor, and, the
Incorporation of the minimum omount of
insulafion to support the conductors.

As reguirements progress, the combined
prassres for operationol fesibiiy, incréased

mal
supply requires the opening and clesing of
anincoming discannector on the fuseboord.
This device, as definad in IEC 60947-3, hos
o load making er breaking copabilty, but
these limitations can be avercome.

Modern gensrator control systems are
sufficiently sensitive. T»d responsive 50 cs‘f

Economics will play o
mojor part in the analysis, but, # the most
viable solufion s fo be implemented it is
vital this is not limited fo the initiol capital

Anclysis of the Iite
tire ownarship costs for the network is now
a more usual approach, with areas

il ki

assembhes, i

‘much wider use of insulafing moterials and an
increosed ufilisation foctor, Collactively thesa
changes lead 1o a significan increase in
operating femperatures, which, without
adecqote corsiemtion o he design #0ge,

* Financiol benelits of keaping customer
on supply. Revenue lost due to supply
intarruptions often cannol be recovered.
Ina reguloted network punitive penalties
may be applied. Responding 1o

ond earty oilure.

generator while if s synchronised fo the
normal supply. This facilitates the isolafion
and reconnection of the normal supply, via

SR

W
‘ageing mechanisms are nof well understood.
Plastics, and in porficular thermo-plostics os

customers consumes
resaurces. More supply inferruptions
thon expected leads to o domaged

reputation,

Curent and liksly future statutory safety
obligations. The inconvenisnce and
iu:ls.}::oul\ijmnl obligations be

i fh increosed

T e e rvicior on o fusepard,  oow widsly used, oge ropdly i x

i m?gedim the defined <mb“‘dwz mpemhu Coppert fuse | :g:
the f, in ition X

e dacomnecr Hovr 51512 onaioops e s

‘generolay, core, skl end odherencetoasict - OO0 !:ws’w'a i heir predecessors

procedure ore roquied i order 1o ensure mp:;mmin e

i ms con be overcome with o
negligible current is inferrupled and that S cmscon rrcomavih 004

when fhe disconnector is opened.

Where preferrad, the folal reliance on care,
skill and procedure can be reduced by
replacing the incoming disconnector with o
swilch disconnector, os [llustrated in Fig. 6.
Switch disconnecers of the fype illu

have o certified manually dependent
capobility and their costs ore
ntly higher than those of the
nector generally incorporoted as the:
incoming circuit fo @ fuseboord.

Lorge supplies

Whees ar LV supply wih o copabilfy in excess
of 600 A is required from o fuseboord,
pracices ore changing, Increosingh movided
case circui breakers (MCCBS) ore being used
for protection of these circuls in preference
10 reliance on MV switchgeor, or LV fuses it

sellection of components and. Insulating
moteriols and a limit on fhe te e of
fuse link elements under normal load

This benaie ol bhvibmsat thot 1
inherently ‘safe’ and simple fo operafe.
When o useboard is suitable for
operation by ‘anyone’ working on
fistwork, fewr peaple need 10 visit the
substation. The costs associoted with
specialists skills, fime waiting for the
specialist, training, management ond,

e aperaion of management sofefy systems
condiens may be reduced.
Standards : 1 + The ability to re-configure the network
i o Ol mied e
networks hove never been 1o odd future circuits and/or connect

interational Eleciromechanical (IEC). Work
‘hos commenced within IEC SC17D/MT1 1 1o
brooden the scope of IEC 60439-5 (9], o
include fussboords. In with [EC
requirements the sﬂﬂndnr\is should be

porollel Lood:

for 3 phase installaticns, reducing or even

sliminfing any odvantoge fa be gained rom

single. phase switching. MCCBs, and in

particular those with o more mﬂhm'::e

Micro-processor based protection sysiem,
mmwmmmlawﬂ'

in this application, They provide:

* Effactive overlood and shodt circult

protection, and o proven means of

isclation for the LV cables.

Th h foul

2 shore 'best procise’.

Choosing the most suitable option
Fig. 7 shaws the fypicol modem fuseboard,
This porteular fussboard provides personnel
profection in accordance wih 1PXXB during
£l normal operations inchuding changing
fuselinks.

Fusewoys ore switched and the loading of
all fseways is confinuously monitored in o
cantral control om via CTs, 'Vﬂn:duws

inol uni.

with o sefing 1o operate af much less

3 is
close coupled 1o the transformer and

ne

circuits with the remainder of the
live and in senvice can hove
consideroble financial benefits in o

Fig. 6 Manually depandent lood brsak swich
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.

dynamic ot developing nefwork
o jos for i R

+ Frequency and exent of mainennce.
i is a disruptive ond labour

flexibility and efficiency. The benefits of
single phase switching in minimising the
number of consumers invalved in an
intesruption in supply are clear when
considering o single-phase residentiol
distribution syslems. Being oble fo re-
close o circuit in which the fuse link hos
previousy aperated, sofey, ond without

imenswa process. With o suilable
design, choice of matericls
o LRt v o vedaiontiog’
coniocts, ek the omount of mainenance
mnbsmdumdundihmunwlbqhun
mointenance’s su.m
legisltion, suitable remote toriny
can further reduce the ’fmuﬂnﬂv 0‘
an

can save fims ond cost. The uh\lliy fo
restore o faulted circuit withaut the nesd
o inferrupt other healthy supplies adds
o the advantage

Reducing the need for PPE. In addifion
to its often being legally o last option;
obtaining, regularly festing or replocing,
mainfaining end managing PPE incurs
considercble cost. In addifion, ifs use
usually increases the fime needed 1o
carry aut @ lask. Therefore, o small
premium on the cost of  fuseboard for
safety measures may be readily offset by
reduced costs ossociated with PPE over
the life of the fuseboard.

Aftendance of substafions. The number
ond level of skill of personnel who visit
a substotion, for exomple to clean the
substation or read the maximum demand
indicators, may be reduced.

The benefiis of being oble 1o connect
resarve power: The abilil lo connectend
disconnact o standby generafor (ar an

substations.
Reliabiliy. The unexpecied opersiion of
«an oged fuse link or the overheating of o
connection results in considerable cost.
Mdmgglm morgin 16 the design, for
examy femperatures, can
:msdmhly improve reliabiliy
Life expeciancy. For LY ossemblies the
mast significant factor determining
ageing is temparcture. As a ‘e of
thumb’, the mechanicallife of insulating
materials is halved for every 10°C
incrense in working femperoture. Hence,
& small premium for the inclusion of
conductors of sufficient seciion fo ensure
madest oparating temperoture and the
selection of insulating materiols with

Fi. 7 Modem indoos Aaeboord

the mre expensive. The more enlighiened
supply operotors are now making
decisions on the basis of lifetime
ownership casts. This fokes infa account,
initiol capitol cost, cost of installatian,
anticipated life, maintenance costs,
operoting costs, lost revenve due lo
interruptions in supply, sither planned or
emergency, penalties if any for
interruptions in supply, and so forth

without inferrupting supplies to
customers can have significant benefits,
particularly where customers are
demanding a secure-supply; o, in
rogulated network.
Aliemefive of an incoming circult breoker.
Providing effective overload profection
for the transformer ond fuséboard
bushars has oftraction when it prevenfs
& againg of translormers, or, it
enobles smaller plant with o higher
ufilisation foctor to be used with

nce.
MCCBs for large outgoing circuits.
Compared with fuses in parallel,
MCCBs provide more sensitive
protection for circuits and enable longer
LV cables fo be adequotely protected,
particularly in respect of earth faulfs. In
addifion, their single nction fo isclaté o
circult is less prone 1o operator smar
thon the alfernativa of removing six or
nine fuse links.
Substotion configuration. Use of close

higher operating femperoture

capabilities may in the longer ferm be  References
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Telecomms opportunities for municipalities
using distribution infrastructure

by Charles Kuun, Tshwane Eleciricity, City of Tshwane Metropolitan Municipality

Since March 2003, four meefings were held during which municipal epportunities using the dumnm
o h—dwmwhmmmww

nhmhl-wml‘!wﬂmunl

ations on the Meiro Telco idea

o W workag oty s Grcaged:

plans fo members
This paper mom the findings of the AMEU Workgroup.

Introduction
It wos found that within the present context
and stote of the telecommunications
industry in South Africa, nn‘ndeal
opportunity exists for the municipalifies to
participate in the octivities of the Second
Fixed Landling Network Operatar,

it was coneluded that this

i cobles,

opical flre cobles and wireies linkoges o

support their business. These could be

deployed for telacommunicaion purposes,
Fopie il

< i . (cn
resolton, oot fowards he auest
of bridging the digital divide and thereby
improve the lives of many paopls. From

developments in powerline communication,
wireless communication standards (IEEE
802.11, IEEE 802.16) and fhe latest

In

st loped business plans on
ihe Meiro T=|m ideo, as particularly
applied 1o the Tshwane cose, it wos
observed that infrastructure refreshment

should be pursued because it could
provide additioncl revenue generation
pmmbmne: (urﬁwa electricity rndus!r‘T nnld

ingly

using these focikies and ovailoble infrstucure
for o Meiro Teko, it wos concluded that
roeswould b much s o

«d and paid for in o short span
of fime, 4 - 6 years.

Business structures

involved.

Background

with
LG con also piovide intelleciuol properiy
rights ond copiil, By sharing i thefolol costs

After y di and tions it

wos decided that in order fo fest the feasibility

of @ Metro Telco, either one or both of two
it ookl ba ool

o
telecommunications service provisioning
industry by establishing @ Second Fixed

O famved

by meon
partnerships. (PM with the SNO, occess to
addifional revenue generation can be

perator;
1o 0 the Secand Metwork Operaor (SNOJ-
Mpw,ﬂuwm

o mnqud that LGs already have an exisiing
58 ond secompanying bnsmeu

thatthe 51
during Augus! 2003 ond the ficense from
Govemmen issved shortly ofierwords.

The SNO will include Eskom Enterprises/

bockoﬁmmdldlmmwmlrgdl.(}
services. Addifonol telecommunicalion service
Seker vanying from low copait digiel

group Nexus {19 %) and o sirofegic equity
pariner (51 9%). The roal challenge & for the
SNO Po build o :wmwds network within

broadband on mnhhlu infrastructure
become o reolity. By rafrashing the mgml
Infrestnuchue felecommunication services con
be delivered on the core networks based on

next generation network (NG technologies

that the dossic
SNO model we«amss has a limited
penetration behween 5

SNOs, md\wm mhbsnm yoars.
mu:'.‘..wmmw-db.mmdud

ATV,
inteligent

fityto ge
rall out nafional inf and senvice

wave drvision mull (DWDM),
networks (IN), next generation network
ysterns (M) and siafe of the

delivery af locol level.
fsomeR

systems. -

SA
billion from & million exisfing custome!
mobile subscribers fofols

intornal protocol medioror plafforms by

fo the unique circumstances of indrviduol
municipalities. Favourable results thus
obtained con be used 03 bockground
knowledge during further nﬁuﬁvnl with
the SNO. They are vary bri
* Equity pumc.pnmon in SNO
Addvanto
NGO wpp\ms infrastucture
No need for operator in LG
Get income from SNO
Less communication experience
resciad 7

Low Capex
Disadvantages

Low income gotential
SNO controls infrastructure
Weak negotiafing position
No control over income
SNO controls customers
License issue

*  Metro Telco under SNQ license

potential

Eond 16 gl % ool
MSNqua.-\vdnumgsdbrh-ﬂi“ fechnologies. It was observed that refreshing onirol
New entrant in the hm mm»d‘”’ ihe infoskucture will nal anly bing about Confrol customers.

Control income
by end November 2003. will also benefit the electricity dmsmnsoi Lowupmumm.wo
Efficient roll out °| new universal qualily  municipaliies, ‘ond forihat matter »-edea-m License cover through SNO
ices to diobe  disiribution i whole. b
d iy I Must roll out own infrastructure
This hos 1o ba done willin the ombils of cbised o provide local serices 10 the Need Tolco experionce?
ccaptable returm on invesiments made by by implementing eifher of two business Copital investment
Gverseos operaiors). The biggest challenge ety o skt Need fing bl
the working group, s hedbasnc® Gy or o Mefro Telco under the SNO experience

of n:om‘ge lost mile nfrasiructures.

Metro 'Mur:splnllniﬂ for locel

The of LG, who own the
qum“’ b

licanse. These newly established Metro
Telco's will bring tremendous socio-
economic developmen pofentil olong. I
was concluded thot Metro Telco's wil by
hornessing the Information  an

121

Thn l-usxmw of um Telco was ot first
modls fo

o Tshwunu s uP ready p.nw dm;a:':z

infrastructure. The outcomes proved that o

Metro reku is Fonl-ble in Tshwane.
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In an attempt to determine the feosibiliy of
similar Metro Telcos in ofher munics,
Gautang Economic Development Agancy
(GEDA), has mode o sponsorship available
o assist any ofher Mefros in South Africa
with the initial audii on reloted
telecommunications infrastructure. After the
information fram the audit has become
available business modelling con proceed.
The outcomes will reveal the viability and
then a conceptuol natwork design will be
done in order o determing the costs involved
1o become fully functional and profitable.
Action plan

The workgroup decided to recommend fhe

following siops o be faken in on afiempt fo
make optimal use of he SNO opporiuniy:

.

madelling. Seporate quotes were also
obtained from consultants that wil be
considered in dus course.

A leter wos writien fo the Minister of
Telecommunicotions on beholf of the
AMEU felecommunications workgroup o
explain the case of the Metro Telco. In
response fo this letier it was indicoted
that an officiol bid should be submitied
via the laid down routes. A presentation
was also made to representatives from
the Depariment of Commumcmmf\
(DOC) in which the

ek i acinad The DOCHesvary
impressed and suggested that the
infiative should be pursued and further
davelopsd.

basis. From preliminary discussions
became very clear fhaf both fhe shori-
listed bidders on the 51 % stoke are
vty keen on the Metro Telco ideo. Two
Consorfium have included the Meiro
Telco os a sirategic equity pariner in
their business-plan and CommuniTel
have indicated they will pursve the
tive: very soon if they were fo be
the successful bidderon the 51% equity
stoke. Documentafion is avatlable to
support this.
+ Due diligence sponsorship has been
aranged with GEDA as explained above.
Case studies

A number of case studies were cited, shared

 Creole Meiro T

* Employ expert mnsuhums o dothe work

*  Apply fo put case of Mefro Telco o the
Department of Communication (DOC]|

* Create Metro Telco business siructure

and final business plan.

Get other partners involved (Operator

and Finance)

Put political support plan in ploce

Negotiate SNO perticipation with DOC

Due diligence on partners

Steps taken by the working group

*  Consensus sl fo be reached on whether
‘each Metra should negatiate cs an entity
by itself or whether o collecive group

all the Matros mauNg enter info

.

.

GEDA have offered o sponsorship to
ossist with the audit and business

and o financiel modelling oS,
developed and opplied o Tshwane
Metra. Information genercted af
Tehwane and the financial modalin
tools were made available to ol
members of the working group to fes!,
become familiar with and apply.

il contocts were made with financiers
to fest the avoilability of funding. Seeing

It wos noted thot in each cose, the electricity
disiribufion infrosiructure was used extensively
o bring abaut the develapman!; urd bring
about socio-economic development

Infocomm 21 - Singapore

This intiative by the Singopore Gavemment
is aimed ot developing Singopore into a
vibrant and dynamic information and

exton on fhe licensing ofthe SNO, it was
i awhile.
Workgroup merbers
up meelings with fhe hlgher pci
struciures. It is planned 1o moke o
resaniation 1o fhem and try to get their

uy-
Negotiations with the SNO have nof
token place except for on an ad hoc

technology capital with o

thriving and prosperous e-sconomy and o

pervasive and Infocomm-savvy e-society.

The sirategic thrusis of Infocomm 21 are:

* Ta position Singapore os premier
infoeomm hub

conioued on poge 129
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Last mile telecommunications

af Tshwane

by Moarten van Helden, City of Tshwane Metropoliton Municipoliy

Last mile telecommunication is @ concepi quite new fo the eleciricity industry. These services have
rs for which they have had the sole mandate 1o e.qh:‘,"n'.'...

pmvld-d by“lllwm over the last

seventy odd years
rvice. With he Second National Oparator (SNO) coming into play soon, a of thi will hange. This paper
the city of

reports an an

What is the Last Mile?

The last mile in telecommunication is the
term used for the link/bridge befween o
telecommunicotion service provider like
Telkorn of fhe Second Network Operator
(SNOJ and the end user/subscriber.
Currently these services or the losi mile
are being provided by Telkom by means
of, mostly, telephane lines.

With the SNO coming into play, Telkom will
na longer have sole mandele over the
prowision of last mile services. However in
the case of the SNO, the problem of bridging
the lost mile arises.

It 8 just net vioble for the SNO fo roll out
copper lines fo each and every end user or
subscriber in the some way thot Telkom
invested in their infrastructure over fhe last
70 odd years. It s for this reason that we
here ot the City of Tshwane have been
investigating several lost mile access
oltemnatives.

Two of these altematives are power line
communication {PLC] and wireless access

Power line communication - PLC

Power fine communication is nof @ new.
concapt. It hos been usad by Eskom for

divisi PLC i fly: medium

A Tohy il

ielametry purposes for a number of years
I

It is only recantly thot dauzlnpmcm in m
field | reached a level wi here broodband
sarvices such as telophony, high speed
Internet access, video streaming, efc. can
be supplied using the electricity network/
arid

Power line communicafion works on the
simple principle of providing voice and dete
sarvices over the existing electricity
infrastructure. Data and voice signals ore
injected into the network at a centrol point
90 ha slciicily network by means of some
kind of PL

vc“ugu IMV-PLC] ond Iawvnlnug- (Lv LPLC).
With MY-PLC the. a&.:mc

where the possibilities of providing
mmunicoon sences undarfcarsn

wlw

mlh WPLC haS&OVMde’MM
network is used.

A typical LV-PLC system is shown in Fig. 1,
L PLC is currendly installed or being rolled
out ot various sites in Europe wher
electricity utility companies provi
talecommunications services to their
customers over tha power lines g scme
or other kind of PLC tachnology.

Y g i

MV PLC is stll in the early stoges of
development and nol much succass hos
been reached in this field. The main
reasons being that the ganeral length of
11 k¥ cables is 100 greg} for tha distance
ihe injacied signal can fravel and some
safety issues sisls whera the PLC
equipment needs 1o be

¥ cables/witchgsctfbus ‘L:“"d el

<an retrieve these data or voice signols by
means of o PLC modem.

Table 1 The b PLC techrotogie

Fig. 3. MVIALC orchtechrs
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]

SCOM PL

Waster uni!

Fig 7 Mot ) ond IFCot (b o

]

Fig. & Dieron coupling methods. {o] Copociive orc (b] inductive

The typical archifecture of o MV-PLC system
is illstrated s Fig. 2.

both MV-and

possible fo provide last mile access via
power lines.

Atypical

LV-PLC are shown in Fig. 3.
At Tshwane we have already rolled out four
pilot projects regarding PLC. These include
i office building, PLC in o laboratory, and
twa rsidential areos.

in oll four coses it wos be shown that i is

PLC g available

The five PLC technologies hove been
investigated af Tshwane and can be
summarised s shown in Table 1.

PLC pilots
Afew PLC pilots have been rolled outin fhe

124

st two years in South Africo by Tshwane
and Eskom. The technalagies fested up 1o
date are ASCOM (Tshwane), Inavatech
(Tshwane) ond Main.Net (Eskom).

Al thee pilot systems have been rolled out
successfully and future pilots with Sumitomo,
Ambient and others will olsc be invesfigated.
A short summary of these pilot systems are
fisted below.

ASCOM power fine communication

The ASCOM PLC system hos been
successfully rolled out and tested by Tshwane
during the course of 2002/2008 ot various
was of the Electronic

pilot was from @ subsiation some 400 m
away on overhead lines fo fhe office
ding.

The second pilot
environment at the Uni
[UP), where ten compulers are connected
vio the- eleciricily infrastructure and PLC.
Dota rates of up 10.4,2 Mbps were meosured
in both the Tshwane and UP pilcts.

Thirdhy the ASCOM PLC syster s being used
for the roll out of PLC in  residenti
With fhis pilot, broadband services ars
provided 10 o few residential homes. Fig. 4
shows the ASCOM equipment s insiolled
and coupled fo the electricily ori

Moin. Net

o laboratory
rsity of Pretoria

rea

The Main.Net PLC pilof was rolled out by
Eskom TSI, their research divisian. The pilot
successtully supplied Intemet access via power
lines to five residential users

The minisub where the signal was injecled
was about
450 m from the furthest point in the PLC
network. A constant data rofe of 2 Mbps was
shored amongst the five users. Fig. 5 shows
the Main.Net PLC sguipment as it is
connected fo the elechricit infrosiructure.
Inovatech

The Inovotech pilat was rolled by Tshwane
and s currently sfill running. I is rolled in
the some way as described for the ASCOM
Tshwane pilot gbove. Data rates of up fo
18 Mbps (11 Mbps downlink and 7 Mbps
wplink] wére mecsUn

This system olso includes outomatic meler
reading whereby the meter data ore olso
tronsferred via the power lines.

InFig. 7 the MulliCat (Master unif) and IPCat
(Slave unit] can be seen, while Fig. 8 shows
hiow the system can be connected to. the
electricity grid.

Wireless access

Ancther way of bridging the last mile is by
going wireless. There ore several wireless
stondards but the two of inferest is IEEE
802.11 and IEEE 802.16.

The IEEE B02.14 wireless standard is &
Wireless Metropolitan Area Network
(W-MAN) standard that provides point fa
multipoint broodband primary data
distibution. Wih this standard (approved
and introduced in January 2003), data




52001,

F 20211

of up 10,120 Mbps can be ochieved. This
high bandwidh
work from one
N network

fransmission rafe
wireless standord was designed 1o distribute
data fo multiple points throughout tha
centrol point, Fig, 9 shews & fypico
application.

The Er. aﬂz 16 Wirsless MAN stondord is however operoting
ssed frequency band (6 uu up 1o 50 GHa) for
he odvantage of the
el ot s e

bich on Du(‘rulnlg license is requ
icensed frequency band is that
thot band with no other users in the some b
The othe
extrem at
technology is shll brond new
generation squipment.

The IEEE 802.11 wi
network (W-LAN] standard that p
point fo mulipointdoio disribution
of up fo 22 Mbps con be achieve and is designad fo
provide data occess o single u: ig. 10 shows on

cation of [EEE 802.11 wireless standord

The advantage of this standard is that if operates within the
free/unlicensed "ﬂuef‘:flxmﬂ: (2,3 GHz and 5,88 GHa)
for which no license is required. The drawbock of i is \!\m
erference con g osly

d is that equipment is
e fact that
will be first

this stondar
ially because of |
nd equipme

drawback

y expensive;

sss standard is o wireless local area
provides point ta point or
standard dato

any one eon use fhis band and inf

acour

gy hos bean around for
comes ot a relafively

r advanioge is that the technol
11 to 15 years and the equipment

ow cos
These fwo \wm\as;!'nndmds&w“l‘

‘.-m provderclicont and
easy 1o roll out last mile sl £ 802.16
sondard con be used ot ot dafafioma emml pointto
severs] distibufion poins (iong distances), and the IEEE
802.11 standard can be eed o distrbute the dato further fo
the and user [shorter distances]

Power quality monitoring in South Africa
- the new challenge

A new chalienge

and risks of
signif

More than ju

d spproseh s requr

n and intemalional

R PR ———
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Optical fibre telecomms services
utilising municipal infrastructure

by Pieter Vilicen, manager: product and technicol morketing, Aberdore Fibre Optic Cables

Currently more than a third of the cost

networks build is entrenched

with an optical

in the civils cost of providing an envirsnment, normally trenching and ducting, for the laying of an optical
structus

Since civils practices for irenching and

uciing is @ matured fechnalogy if's difficult
to decrease the cost and increase the
provisioning of such projects. Furthermore,
civils and construction presents an uplront
cost and financing such projects con be
difficult

Eir tronics
r

Fig. 1 A typscal sk of the cout mvobed 11
depioping an cpficel ibve cothe network i a1 whon
emvurect

These dificulties are further compounded in
an urban environment, whers disruption fo
iraffic and basic services are normally the
result of such civil works.

communications cable infra:

commurications networks. By exploiting
these shored sarvice infrostructures uilifes
have the added benefit over providing their
communications needs, of hoving a second

for the optical ibre. The gos mains could be
even os small 03 25 mm in size ond the fbre
condui wil foke up na more than 10% of
the gas flow areo. In the event a particular
gas line can not handle even o 10%

source of income through the leasing of
cos or o
the local incumbent telecommunications
provider as well as any competitive
telecommunications providers.
Using existing condults {such o sewer, woter
or gas pipes) for multiple uses is not 0 new
concept.
Early oftempts were in Poris more than 100
years age but poor results led o the
abandonment of the concept of installing
mulriple ufilfies in the same underground
tunnels. The first invention for using existing
sewars for installing communications cables
wos developed by o group of engineers from
the Woter Research Cenire in the UK, in
1984

This inverfion was further refined by the
davelopment of the Nippon Hume robot, in
Jopon, and led to the instollation of maore
than 990 km of optical fibre cobles in the
Tokyo Metro sewer system.
Thers ore at least fiva robot companies, for
the instollation of optical fibre in existing
fluid conduits for additional functions not
originally infended: CobleRunner; DTI-
CobleCat; Ka-ts; Nippon Hume; ond
Robofic Cabhm GmbH Kabelverlegung. In
robot is

Cleary, for @ network rollout
chvils works L. franching must be minimised
atall cost. One of the more popular ways of
reclucing the civils scope in an oplical fibre
network infrastructure rollout is the use of
altenative rights of way.
Ahernative rights of ways
One of the earliest pioneers of the
implementation of an lternative right
was in the power fransport markets, where
electricity fransport utlities used their pylons
o3 on altemative 1o renching
By using oeriol cables, such as oll-dielectric
self supporting (AD5S) cables and composite
optical groundwire (OPGW) cables, these
ulilities were oble ta roll-out optical
cammunicafion infrastructures ot a
significantly lower eost compared 1o the
traditional deployment through trenching.
Today, mors ufilfes, such s gas, woterand
fransport, are exploiting their own service
infrastructures as an altemative right of woy
the provisioning of  optical

&
shiwn, o8 weil gt the ciiochment <! the
optical fibre coble to the roof of a sewer.
Sempra Fiber Links, Alcatel and Gasiec are
some of the companies that offer new
tachnologies for installing opticol fibre
cables in natural gas pipes.

I Semprars technology, speciol fiflings are
atfached after fapping the gos main of wo
locations to form the entry and exit points

CERTT T

can be odded.

A smoll HDPE conduit is threaded through
he enirance fifting unil f reaches the exit
fitling. A special tool is used 1o grob hold of
the: thisaded conduit by which I con be
pulled out through fhe exit fifling. Once this
housing conduit i in ploce in the gas main,
the opticol fibre coble is pushed through this
condult from one fitting to the next.

In the Alcalel system, o balloon device is
used o pull o specially designed opfical fibre
coble through the inlet port clear through
the outlet using o gas pressure differential
The cable itself has o special metollic barrier,
1o prevent hydrogen gas migration. Again,
the seals and the ports are designed fo meet
various safey regulations.

Gostec offers o solution where o specilically
designed shuttle pulls o cord from fhe inlet
attached ta the gas main oll the way to the.
et port using o gas pressure differentiol
This is done by creating on overpressure of
about 150 mbar at the inlet side while o
negative pressure is created by flaring off
gos through the venting safefy valve af the.
outlet side.

Hfor some reasan, the shuttle gets stuck, the
exact posilion will be known to the enginsers
lmm‘ the transmitter signal built into the
shuttle

An odded benefit of optical fibre in gas
deployment is thot an extra pair of fibre can
be used as a leok detection system by
collacting spatiol resolution data. When on
engineer.opplies Raman's low ond the Joule-
Thompsan effect, the exacl point along #

e s -
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Corming Cable
Systems (CCS) offers two disine solufions.
The first solution is the SLIM cabla
technology where a robot oftached and
oplical fibre cable o the roof of & sewsr
This installation method is similar o the
previously discussed methads, and @
schematic of the insiollaion process is
shown in'Fig. 3,
€CS hos further refined this process and
’ vp to four optical fibre cables can be
- instolled in o particular sewer run. The
Stk S e I e by CCS it the
bt ot o ey i MCS drain technology, which offars o
= ! installation method whereby the infegrity
of the sewer duct system remains intact as
the coble is ot atached fo the sewer wall
] r {

In his coss the cable s fensioned betwoen
iwo manholes over guiding pulleys
atioched 1o 1
shown in Fig. 4
The other advantage of fhe MCS installation
technique i thot no addifional equipment s
needed. The cable s caried between vach
Fonkcl byt il cleaning head
provided fhat the manholes ofe nat spaced
toforaport
This fachnique is idel for sewer diameters
in the 250 1o 500 mm ID range and has
been deployed in sewers down 10 160 mm
iy . The MCS Drin o s Coming Coble S vagos e e b i o ID. Using the MCS drain technology i is
emmmunk e bl i e e passible 1o insiall more thon 1000 m of
e R R ReAR bt

wall of the manhole, as

Consulting Engineers (prwhis'y Cmradm!- Venter) was established in central South
Africain 1948 and f this kind in the area. It
offers mechanical, electrical and electronic building services, as well as electrical
infrastructure development, general electrical engineering services and project
management services from four established offices in South Africa. Our firm's
involvement with the Elecirical Supply Industry in Southern Africa was acknowledged
when we were awarded the prestigious Silver ES| Award in 2001 & 2002,

ts. The annual
Control th
value o;“;:;z; performed sxms R100 rmlHon The firm is hsadsd by hlghly qullIﬁed and npenenmd
Professionals, assisted by sufficient to promptly provide

professional engineering services for any type and size of project in lhalr ﬁefds of expertise.

132/22kV Substation for Bloemfontein Electricity

C &V is proud of its affirmative action policy and over
the last few years much energy and monay has been
invested in the training of prsvmusly dsauvantngsd
individuals. Cav

the Department of Public Works when C & V was
admitted to the Department's Pilot Roster for
Professional Service Providers.

'CONTACT DETAILS

Bloemfontein: 051 447 1636; 083 262 1697/8/0
Kimberley: 053 833 3953; 053 £ =3 891 2296, 083 274 2338

Platermaritzburg: 033 342 4850Y; 082 452 3613

Harrismith: 05862 30504; 05862 31968; 083 450
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Possible business plans for optical
fibre cable in shared fluid conduits
The ogtical fibre infrastructure builder
will either purchase or lease existing
retired pipslines that are no longer in
used in active service in exchange for
either an upfront payment or an annuify
fype poyment o the owner of this
strategic asset. Pocific Gas and
Eleciric, Key Span Energy, Con Edison,
Mlania Gas, Peco Energy, are all
examplos of this business model

Make the pipe owner g business partner.
I this case eserve capaci n he exsting

and epeate this network. Ciher than
afew opfical fibres needed by the pipe
network  for self regulotory
communications, the rest would be
leased fo any number of the above
mentioned partners for additional
revenue. In this instance the majority
of the cast for rolling out the opficol
fibre netwerk is borne by the pipe
network owner, The city of Berlin uses
this business model

The pipe neiwork owner can further
build ond manage ifs own apfical fibre
network through its existing pipe

fibre infrastructure builder for installing
ast mille oplical fibre in exchange for o
negofioted percenfoge of the gross
revenue. Cities of Albuquerque and
Indianapolis are examples.

The owner of the exisfing pipe network
will toke on network providers, confent
providers and vendors as pariners fo.
instal optical fibre in their pipe network

contnuad from page 125

Last mile access pilot projects

44t Tshwane we have eight lost mile access
pilotprojects. These projects are oll aimed

network The cities of

Tokyo, Homburg, Vienna, Boson, New
York and Las Angeles are examples of
this.

Concluding remarks

The development of opticol fibre cables in

exisfing piplines offers @ win-win situotion

for oll parties invalved i proper standard of

care is offorded

Project 4: PLC power el in a residentiol
o0

a
This project will avoluate fhe abiliy o
b bondhidt

However, working in sewers ond natural gas
ipelines requires sound pipline engineering
nput and anything less than that would be
shortsighted,

For telecommunications carmiers and service
providers, these solufions represent a frue
end-to-ond last mile optical fiore network
which fhey could control. Forthe sewer, water
o notural gos pipe infrasinucture owners this
technology enobies an uniqus and powerful
aconomic developmentfox, providing odded
revenve from on existing infrastructure.
Abesdare Fibre Optic Cables will be more
than willing to ssist with furher information
The infarmation provided only highiighisthe
different ways in which on optical fitre cable
network can be alternatively deployed in o
fiuid conduit system or @ pipline nefwork.
Aberdare Fibre Optic Cables hos looked ot
developing optical fibre cables fo wilh siond
these unique environments as well os
improving the economics of such an
alternative rollout.

‘all canducted to show that Metro/Municipal

Telco's are able to play an important role in

the Second Nationol Operator and fo
. 2

last mile access meihods. The eight projects
are summarised o follows
o Project 1: Power Line Communication
(PLC) in  loborofery environment.
This project investigates the Use and

implementation of low voltoge power
i {LC) ino b

to rasidential users by means of PLC

p
fo the end user.

]

Project 5: Application of wireless
standord IEEEB02. 11k in @ communify
networ

The project will evaluate the abilty of
the IEEEBOZ.11b standard fo provide

type enviranment, where troffic-copocity.
HF interference, HF propogotion, and
network securty i studied
Project 2: The use of electricol network
infrastructure to support the learning
process in o
This project involves the evaluation of
the slectrical supporting network
infrastructure 1o supplement he present
distribufion of learning moterial fo
schaols by making ovailoble video
streaming on deman
investigates the integrafion of the
Gauteng on Line (GOL) programme of
Internet to schools,
o Project 3; infemet connediivity 10 schools.
This project investigates the abilty of the
netwark supporting
infrastructure 10 provide Internet
cannectivity to schools using PLC
equipment. The project will integrafe
with the cyrrent GOL programme.

Infernet in o residential
commurity.

Project 6: Medium volioge PLC.

The project will evaluate the feasibiliy
1o use the 11 kY elecircity network 1o
provide broodband data services.
Projoct 7: IEEEB02.16 Wireless MAN
standord.

This project il explore the deployment
of the IEEEB02.16 Wireless
Metropolitan Area Network (MAN)
standard the purpose of
telecommunication services.

+ Project B: PLC Piof test Site

The investigation into lost mile
relecommunications proves hat the availoble
fechnologies can be used by on elecriciy uility
rovide felecommunication services as on
‘oddifion to he troditional supply of elactricity.
This can be a great solufion fo generale new
and extra revenue an electricity uflty.
The provision of telecommunicafions does
not only include the generation of new or
extra revenue, but it con be the corrier of other
services required or provided by locol Mefro's
or Municipalifes.
Services thai can piggy back on
telacemmunication infrostructure include
remole metering (eleciricly and water), ipple
control, SCADA, troffic light moniforing,
sireeflight conirol, efc.
The provision oflost miletelecommunication

This project explores the depl of
PLC fie i

lines
1o the Electronic Servicas offices of the
City of Tshwane.

T:\asc projects make use of a combinafion

o

pply indl i of the
pieis running out fast
References
PLC: Demonstoting the convergence capabstly
June 2003.

PLC ond wireless tachnologies omongst
others to provide tel

e [y

For information on becoming a member of the AMEU contact
Jean Venter, Van der Walt & Co, general secretaries to the AMEU

Tel:; (011) 789-1384 E-mail:

Website: www.ameu.co

ean_venter(

pvdw.co.za




jpore business orlir

To develop

* Todevelop Singapore Govemment online

* To develop o Singapore sociely that is
infocomm-sawy

+ Todevelop Singapore as infocomm falent
copiol

*+ To enabl nomic growth and

dia Super Corridor

by the
Jopers
alue
o customars
across an econos ot Asic or
Wextd. To recch fhis obiecive i i 10 bring
nls needed fo crecte an
fimedio

The MSC is a technalogy
Malaysia

together ol the eler
environment tha
enrichment for all ki

T slemens ore,
s-edge sofl infrostructure;

o World-class T networks

*+ Major designated cyber
powered, one-siop shop; and
Top-quality urban development in o
mojor MSC cyber ity

Dublin Digitol Hub - Irele

“The Digtol Hub vil cre
infrasiructure, which wil be he:
genertor of @ new economic b
and infemational digital media componies.”
n L'wn #al Hub will be delivere

others, the following:

high-speed braodbond infrasinclure
available in the immediate area

+ Inifigtion of public privote parmerships

(PPP) tender procass for the delivery of o

AMEU

devels
marketing

e i
shawcase

. accommodatior
reloled uses
. mencement of refurb;
 Shreoh peopecies o riegrated
) enterprise, beaming and living over
¥ie o dereopment
* Improvementto the environmentin the core.
development with iree ploning, signage,
afions,

ity ond tec ,m\.;q, vd
will be encbled throu oh collt

rajocts between croo Ve
technology sector, orfists, arts
organizations and education providers

Network Infr
Chicago

The Metcopolitan Plonnir
Uheli il ol bl
ed upon the task of condudling an
ossessment of the then
communications infrastruct

Metropolitar

Chicogo area. The working group also looked
o the impacts, both economic and social, of

recommendations for public and private
achions.

Borkinge - Sweden

Borlange used to be
chorocterised by o few p

the steel and paper se
undergone: drosfic raf

v AVIEU Allicdes; Aew: Alon Wi
tocmarteburg (Miundual, ol Ench
AMEY genarol secieanes

Peter Fowier,

oukgoing AMEL o

which resulted in thousands of lost jobs
Borlange was slipping into be
snomically depressed
nterventions of Borlinge Mun
the Swed o

of the Europe
together action plas Uted
saw changed fortunes for the area.The
pra .

depended on fhe con
are o key fo creating powsdul social o

h goven

Conclusion
The AMEU Telecommunications Workgroup
hos pursued its fask with enthusiosm ond

diligence. Much work remains 1o be done.

host of the tasks were driven with huge fime
constrainis because the window of
opportunily was very limited wd mony
inifiatives hod to be taken at s e,
The team have ¥ L"th/!‘,' and
wera always avoiloble o give assistonce
wherever needed

ot

ctioned very

Recommendations

¢ That a budget be made available
travelling ond administrafive purposas

¢ Thata funher reportbe writen on fhe chaice
ofindividuol or collective negotiations with
the SNO.

. Tmﬂu/‘\cwmpq;s‘. s priceie
in his inifotive andh cal powers
beiormed cnd achvel poricimty

aes
generation opporturity ever and sh
be pursued with sagern
enthusiosm.

i AMEU p
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Electrical accident safety briefings

Ekurhuleni Metropolitan Municipality
The Padsiow street occident
On 17 March 2003, en elecrricion and his
handyman was working on o 33 k¥ cuidoor
isclator in therswitchyrd of fhe Podstow Siroet
substofion in the Alberton Service. Delivery
Cenire, The foreman was olso present on
ste. All procedures were folowed ond o pemmi
was issued. The purpose of the exercise wos
1o repair o hot connecion where fhe blue
phase busbor connects onto the stafionary
contact of the horizonial retary action isolalar.
remove, cleon the

Langaville in the Brokpon Service Delivery

jre. Ope or more of the fuses in this
fuse switch had blown several fimes before,
as the circuit it supplied wos overlooded,
egal connections made:
community, and the.
excessive consumption of the resultant free
elechricity. While they were remaving one
of the fuses on explosion occurred inside
the fuse swilch cousing it 10 3pew burning oil
‘over both the electrician and his handyman.

They were rushod o hospal where they both
eventuolly died. i wos later found that the
explosion wos cosed by a loase piece of

conoct surdaces ond reploce the U-clmp

metal, possib
cousing @ shorl circuit between two of the

was mounted on its: own siructure and the
busbars were isoloted of the circuit breakeron

busbors th
fuse camioge. It wos olso esioblished that
ses had, on several occasions, been found

The other

wos et ive, presumably becouse there was
o intention to climb anto the sfructure or 1o
work near the ke parts,

would have enfailed driving to ancther
substotion about 2 km away, There was no.
misunderstanding aboutthe fact fhof fhe cther
end of the isolator was live, as more than cne.
witnass saw the elecirician demanstrating fo

It seems that the accident was coused by the
inapproprigte application of the fuse protecied

substation) foulted, cousing opproximately
5000 litres fo spill. A bundwoll wos in
existence around fhe transformer, with a
drainoge-system into.an oil pil.

On arival ot the substation on the day of
the faillure, standard operating procedures
ware followed ta isolate, eorth ond
barricade the area. The operofor in:

the foulied transformer, and discovered
tht a red waming label was affixed to the
tank. The lobel showed fhat the
transformer contained more than 500 pem
of PCB.

The operator didn't know what the lobel
actuslly meant and whot procedures were
1o be followed, although the peocedure.
numberand fitle wos stipulated on the abel.
He contacted the supervisor who in fum
contacted the risk depariment
{environmental manogemernt] to clarify what
aciions they should follow regarding the
warning lobel.

The approved contractor for oil spill clean-
up and remediafion wos informed about the
PCB contaminated oil spill. Sofety clothing

and other equipment wos
used fodi

a Ik sick ciose 10 he o ports. Bah the

the porceloin breoks. Th fuse wil, however,
) Aoods. Under

medium overood candifions the fuse willstart
oble fims, th off

fle and remove the unit o an
isolated storoge oreo.

The crusher stone around the transformer
d os well. This stone wos

blowingin 0
the sirker pin mechanism, This wil, in tum,
irip the switch and thus profect the fuse from

was

sealed in a bin and send away for safe
disposal. Dispsal of all woste and clothes
hod to be done af an approved *Hozardous

%o further domoge due fo overheafing. The o done o o
...,“,,":f,.f,,,d e mmhmwﬁf:m o paculiar behaviourof 0 medum vologe fuse Waste Disposal” s, Asimilar process wos
the ground in the vicinity of the isolator. He lies in the fact that such a fuse is, in effect, followed 1o de-chlorinate or incinerate the
called for help and they were e modeupolologenumberclsrescomeded  PCB ol

b e s Thare  fuse elements that need to be blown  Upon inspection of the substation cii
were flosh marks on oll three phoses of the 5™ bmhnwmmlj drawings, if was discovered that the areas
“live" port of the: and the supplywas 18 not enough current, yorly r oround the were cannected
e he oo Ik el 2 Srogh heanandpeicasoo o

isolaor, flosh over nd sumounding soil had o be removed and
No reason for him or the wani it i des disposed of in fhe orrec! manner.
o da so could be fuse switch b e tarns ond ok
Tha Depariment of Labour wosinformed ond  the bushars undemeath the fuse corriage, S T e
an inspecior visited the site a few days later. combined with the fod thatthere was no physicol E
dotice” in b b + Identify all power transiormers

He issued 0 torms
General Machinery Regulation f
prohibiting the Ekurhuleni M«lrnpswnn
Municipolity “io wark on or near electrically
i networks the voltoge

‘busbor seciion, wos mest unforunle. Sucha
borrier could possibly have prevented fhe

confaining
Inform operating staff of such locofions
Label the substafion areo and fences

Iive disinbuton bave :
excoeds 6,6 KV, including o competeni  and buming ‘being expalled hrough ::fﬁ”w?nﬂng ;gﬂboar&nqmdmg PCB
Boieion n @ afcult posion, os #1s 19t Jonia da Vilier + Doan environmentl isk ossessment on
roh | positonis. How 2P C < ¥ the subsiafion ond surrounds
near is “near"? How do you operate and . P indicate
. o vhe Eskom Central Region their stotus
ﬁﬂ.\WMW 8 incdnd cocumed o0 20 Morch 2003+ Comdsimunnpraiscrt ros)
The Langoville accident o PCB contaminated ol spill. A 20 MVA ‘dean-up andinginerotion/de-chiornaton
©n 3 April 2002 an eleciricion and his BB/33 kV ransformer fauhed in the region, of contominated producs.
1 wore busy replacing a blown Egmont Dennyschen

handymar
11 k¥ fuse in an outdoor ring main unit in

This transformer (situated in the numbertwo.
boy and ane of thres transfarmen: o fhis
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P Bog X6003, Upingion, 8800 0543325911
Kan Tupoar 0 flox 57, Vihed, 3100 i
IC Moerdhh ot fiog X, . 4930 0431683.1100 e
Sohn Ton Cate P O o 67, Prlobcrwa, 1390 013 1015 781.0726
Roscl von Slodes A , Beoulort W, 6970 10234152611 7314152811
by i g X160, Wormbarha, 1014] 736-8007 1014) 7363288
1) Ercamus 70 fion 50, Porerdile, 6510 (02219312047
heeh Rossoum P © o 60, Piatbarg, 7 10729131380
OW Jordoon PO Bou 2!, Somene o, 5850 10422431548
S Hlambelo PO Bow 48, Goboronw, atmena o %0314 2673608474
Wiem Mosey Pt Bag K304, 023 346.264. 10233425111
Joban Roor Pt Bog 2, Adbecn, 6715 e 1023)626-2428
PO e 2001, Beczon oy 5205 104317051748 104 7438566
AP Mincie PO Bon 71, GrosieReios, 6780 0498922121 9B92-4319
Frarcs Bussel P O Box 51, Bredosdorp, 7260 028) 251915 10284251019
Foul von Niskerk P O Box 40, Curopips, Mouriin 109230 6757960 6757958
Mol Craucher P O i 82, Cape Taven 1) 400 021)421.5088
MK ickioia P O Bax 38764, Boopwes, 2016 ©11) 4707307 0111490766
Dorea van Wik Bog X1004, 35501 035]501.5444
H von Wik O Box 43, Donibbud, B 1053384.0013 10531384 0326
Lashe Nepwprbusan P O B &, Delmos, 2210 0136455000 13 6652913
CosperSchoemon P og 1039,830.982 10531 831 4016
Fegens PO cEl A 9700 10583035732 0561 3034703
Codors O Box 1, L 2240 1018 6325031 018 632 5247
o0 Conaes 43 1 872.4074 02118711911
A Vanler -chn.w.«uwrm 11873 1121
Aol Pt Bog 18005, Pon Bizobath, 4000 O 304167
Hoones Roon PO Box 215, Bokaburg, 1460 118994027 o972
Brosm Boo Pod Bog X504, Krel, 2271 17)648:2241 [017) 64547
E von Helden #O Boe 3, Vorderbfpork. 1900 164503112 016) 4554522
P Ogperman P © Box 56, Lodyamidh, £370 0361837 2
FD Teljoard O Bax 42, D Ao, 7000 €31 1053)631.1518
von der P Bag Koazi22121 o212
Wil do Bosr 1t g X1, Baoson By, 5201 1043 7032412
#0 Box 147, Dubon, 4000 (031} 3001900 1031) 3063196
P Parios PO ou 211, Boslowen, 9300 730 051) 405.5008
Pt B X4, Sleyrborg, 5720 84
W Viser Pt Bap X2, Vestusiod, 9798 1061)684.0874
CrKots P10 Box 4, Kuumon. 1059712 )712:3581
Jichaal Rhode. P O Box 19, Gearge, 6530 0448743917 044)874.3936
Golobs Ergneer O Bor 33 misa I 0726414813012
CODis Pt Bog X1017, Secund, 2302 0176206062 174208164
The Electicol Enginesr P O Box 21, Karsga, 4 10438311028 A3
=1 , Gojon, 158114300 015)812.3435
Dens B PO Box 8, Kokaiod, 4 1037 7272625 727.
L Dur PO Box 111, Markle Hol, 0450 0132611151 0131261.2985
Pione von don Hosvee P O Box 24, Traneas, 0850 1153078160 1153078045
i i 4240 1) 6642000 bR n
rusa Poies, B Berrbord S, Randbor, 2194 D11} 476:8925 1) 4766939
FLU Donial O Bon 4547, Trgerberoliby. Bhloreate i} 9762404
A Formann 15/10 Weaver Unonga ock, 320 - 1315618433 {31361
MC Rocd PO Box 24, Crodock, 048 881-1421
M Clorke PO B 174, Knkames, B8 ummum 4316301
W Hortniserg PO Ben 30, {Cope), 4455 028) 5511023 4
24 Kem 70 Bou 10, Comann, 0533623012 05 382 3142
Parrs Bolimon PO Bos ) 3 4
The Bectrical Engineor & O Bl 57, Unisia, 5099
Wynand Viosn 4 og 199, w 3570 16) 462.9851 (0184641221
ton PO Bau 21, Ky,
Kopanong Muniipely Hoodolboncty PO 2, Mwlx Aok o b ra
Kougo LC AH du Pl 1, Jofrwyibaol, 6330 04212931111 0472934488
Kauga & wmmpohv:r&m-ham 421294031
Kunguei L i Boha 40, 935131
Kavadukoas LC. Hal 7 b & b 4230 94 10321946.19)
Kosbibuza LF Kogpar PO Box 72, Stonger, 4450 437501 1032551550
Longeberg AC. G Marn P Q ox 29, Bvsudole, 6670 (9287132418 ozE 713
Lnkwe LC Dawie Lomeing P O Bon 66, Sonderion, 2430 1917)712.9800 10171712680
Lephalele LC S von Wik P Biog X138, Laghlele, 01555 147632183 014) 763.586
Loved LC P Box 201, Haklelberg, 2400 oAy 016341
Losermeng 1€ The i Engoser £.0 Box 7 Kofahrten, 2986 20501
Uehsnbarg (C e 3G 8 51 Cotgm ﬁﬂmw e 873.1674
Luboni 1C Pter Samdenoct P Bog X711, Gueersionr, 5320 10458397
i< PO Bex 106, nm.mun 012
Maluba Municipalty AP Linds P 5 Bon 3, Fromkdon 3830 osE a1 03841
ic Johon Foude PO Box 34, 0600 eyt 015)491.9785
Mhakana Mmicipaly Waly B PO Bou 176, Grohomacun, 6140 10461622-5264 6725764
Humcpality Erm bt 96, 0155160217 015513233
Malstruci Pt Bog 11011, Aol Mok, 9750 051] 633240 1051) 6332401
Mangaung M A0 o dor Merwn 5 , 051)409-2210 1081)
Martsopa IC o4, Ladyvand, 9745 1051 924.0684 1081)924-5144
Moslonya L€ FC Meper PO Bos 28, Winburg, 9420 051) 8810003 051)881-0008
= c:nmam £a97373138 gmmau
Mathobeng (C Garbard Meyer PO Baa 29, Hemnwnan, 9445 7753,
Mofhobeng LC Grtord Mieyer P O Box 708, Welkor, 9460 P31 1057393450
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Vivdorckt, S160
Mbomhaio C 7.0 8o 2, Wi, 1240 751 2067
Mbomibelo LG Chris © Bom 45, Nelspruir, 1200 )13) 7527168
Merafong City Councll Chiis Spies P O Box 3, Carletonille, 2500 57) 391-3160 13913112
Messing L€ Jackie du Toit 11, Messna, )15) 534 0211
Metmahala Micity oo von Wik 7.0 foe 60, Scxcibur, 9570
w A P O Bex 55, Middelburg, 5900 122
Midddug LG aumalonga) #.0 Bx 14, Mickiburg, 1050
Midvaol Locol Menicipoléy PHS von 2 PO Box 9, Weyaran, 1980 0183607431
1 P O Box 23, Piai Refiel, 2360 1718263211
Magars Narcigaliy Tha Heckicol Engireer P O Box 3, Howick, 3250 03] 330,124
Madimolle 1C Hannes Kosselman Pt Bag ¥1008, Modimolle, 0510
Magale City Erotmus. PO Box 94, Krugersdors, 1740 11)951%
Muni CP Claste , Naboomaprull, 0560 14} 7431111
Moghaka LC Hannes Brewis. PO Box 302, Kroonatad, 9500
Mo Boy 1C Gtkan b # G hon 25, Moabeo, 6500 adyés1.1903
Mpolana LC Godirey Smith P O Box 47, Mook River. 1033 2831221 0332631127
K ) Besuidenthont P O Bex 3, Bathol, 2310 16245232
Maanchus Moricipolly Fowlas 7 200 10333551411 033255.1559
ic it el PO o 1, Meimoh, 035 450:2002 64305224
MNala LC N Tor Pt Bog 15, Bathouile, 9560 1056)514-9200 0565153922
Poledi Muricpally P Setksba X1, [051)541.0012 (a51)541.0556
Nald 1€ s PO e 35, Vour, BEOD 0599262211 o83
Nied 1€ Aben et #0 Box 82, S, 728200
Ndiaimbe LG Billie Pomerson. P O Box 13, Port e, 6170 kL -
Nalson Mondelo MC Fereira #O Box 45, [041) 505-4457 041 994.1335.
Newcaske Muncipobty R Malinson Bog. 1. 2940 3121 (034] 312-9697
Ngahe IC 19/ Cost 7 B 359, P, 9385 561812131 05618176343
‘Nigioara LC CP Wickham P Rz, 9810 8632811 (058] 863-2523.
Nhomtabe L€ N Sian P © Bix 36, Fot Becvdn, 5720 46)645.1420 y
Mawbo LC J Erosmus. Pt Bag X350, Adelode, 5760 041 684-0034
Ofpworongo Eleckricity Honssen: 09, Offwoaronge, Namiba
Oudhnsam o P O G 255, Ouuhosm, 4420 2722221 44 272:3512
Ovarswand LC Peter Burgar P O Box 20, Hermonus, 7220 (028) 313-8020 1028 312.4098
Chworstrand LC M ven Zijl P O Bow 20, ﬁi 31 | 312-4098
Owerstrand Mursicigality Danve PO Bex 26, Gonsbaos, 7220 3840111 3840241
Phokeans LC ) van dher Westhuizar: 1 Bog X3, Hastwwater, 8570 {053) 456-0111
Phokwane Municipality Bloouw Pyt Bag X3, Horwoter, 8570 053 474-0143 DGR 4741768
Plotinnbarg Bay LC. B van Joorsmld: PO Box 26, Patierberg 6600
Polokwone LC Podpetor PO Box |11, Pistersburg, 0700
PefchiroomiC e S .0 Bon 113, Pochehraom,
ic Viokes de Wt 7.0 8ok 218, Rondorion, 1760 o) s11.0218
R A i L WAL de Jogur OB s, , 54 053 3130343
o Fckiony £.0 fon 991, Tmab, Nomita Drsien s
Ruvenbueg O Dolf du Proaz. P O Box 16, Russarburg, 0300 014)590-3170
Saldooha Hly LC aden 17, Vrederburg, 7 2707138
Sectang ot v okl PO B 471, Voreengns, 1930 wg4s03112
SaralC SmoChfEngiosr P Bag 5011, Vol 24 inmesico
Sahoto LC Al Addinall PO Box 20, 9600 (0568) 481-2142
epp— Per Fowen Bon 399, 100 C331.355.1411
3 v W 5.0 o 16, Fisko, 8940 059/353.5906
Sol Ploaties Municipality K Bogoowi XS030, Kimbarley, B300 053) BI040
oy N £0 e 17, Sebanbosch, 7597 €21) 808 8404 ‘
Swartiand LC. Roslof du Tolt M Bag K52, Malmesbury. 1022} 4822996
Swadtand LC TF Rossouw Maocreesburg, 7310 (022) 433- 7246 02214333102
Suationd Fcric Soord ® fore 0 b 758, Weabone. Seankind 248 454.0762
Swallendarm LC Kewn McKay PO 20, Swellendam, 6740 1028 514-2458
Thaba Chywey 1C D Bestor P O Bou 81, Sabie, 1260 0137642860
Thabasienbi Momicisif Lowwrans Dosyes 9. . D14 7771066
c Francos Du To P O Bow 24, Coladon, 7230 1028 214-1289
Tidos Eackicly John Ehrich P O fion 422, Protori, 0001
Tihmone MC ¥ ou ol PO Bow 14013, Lybaton, 0140 1012671.7356
Tohuare 4C P P 0 Bx 58393, Karrpk, G118 012,521 0814
babrsesy i) P O bon 3, Botlow, 96 osij sy 1332
Ubiew (C P 5, Vi Wes, 7070 osy621 0368
Ul I oo Khmmre P Bog 117, U, 3838 e
Uenijnck Local AW Londsbery B, , 1300 013 712.5120
Ul € icoman 0 bot ol 0395731386
Uit L Brogon Wy PO B 14, Evcou, 3310 o
risser T Regaron £.O s 71, Grapown, 3250 149417193
Urachi 1C Inus Dekar PO Box 11, Uteecht, 2980
Variardorp (C CF Tblonche £ B 15, Vrtndonp, 2710
Vigeia IC. an Boonere Bog X7, Vrgeio, B430
Wl Bo Msicoalty Grhord Coln P10 50x 5, W
e Gurtvon dor w1 80 X101, Modimeta G510
West Rand Municipality. ME Balot P X033, Rordiortein, 1759
3 Fraser Giuinn PO Box 19, Weslonarea,
Viburg Marsspolly £ e P © B 26, Vibur, 7420
Widhosk Bty Fardnand Derar 70 8o 8011,
WrasrbeplC. B van do Viow P © fox 44, Cares, 6835
T Jouan £ tou 92, Zoais, 2665, 188421081 1B 6422618
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Gront Gordires PO Box 7760, Mol House: 1685 (011)678-8054 arontgord neré@aa.ab.com
ABB Powertech Trnoemers Joczo! o P O Box 891, Prtoia, 0001 0123185911 e =
bk Cabies Lovis Sieyn PO B 1679, Edenwale, 1410 011)486-4375 ey aersare.co 23
Aoardora Yevor von Higkerk P O Bon 1679, Ederwale, 1610 1011}486-4413 [ —
Aot Macumer nd Syt Pt Coutee P O Box 4059, Trger Ve, 7536 [021) 9143640 plaer.coatres @cope:town ok com
00 Hendik v B P © Box 19061, Wyoberg, 7624 021)712.0307 hibi@odo.cosa
Aricon Calos Joreia Bodenbrs P O Box 172, v.....“ s 1916} 430.6000 fom com
Aincon 1o P O ox 705, 10124272310 ichounBafrcon co 52
Hgom: Ketin Qokes P O Bon 5574, I!nunm‘:ﬂa 1011)235:7640 o3
ALSTOM Finchical Products e Uyt  © Bon 678, Gormision, | 10118783038 i dbpaGem, o eom
ALSTOM T80 Jobn Witars PO B 13024, m:h‘ iz 10)1)820.5097 e il o Eade citom com
ASTOM Mohomemed Khona PO Box 13024, Ko, 1413 011] 8205209 Mohammen oo alsem <o
ALSTOM Scuth A Harmann Broechi PO Box 13024, Kngh, 1413 1011)8205260 hermann brosch i o,
AedFen P O fiox 1482, Sherion, 0127 9125033317 wlbedpocsTloninet
Aopie Pl Tochnical Mivg boger P 0 Box 52651, Fouriuus, 0024 101205413360 oopleteci
AT Wilie Waksiord PO Box 663, B, 0250 Q12373 weeckelondBioco
Bopmont Cope HV Proech Eugene Schuk: B Corisso Sren, B, 7530 102115730990 bayment copa@inde-t.co20
Bk ‘Wirpie Ludick ¥ B 120, Ollortsoatein, 011]254009 dhwicoBaks o
£ Koon Gertnsach 7 Box 1155, Uplngion, 8800 545337-4600 koomg@hving <o
€ 4 ¥ Conaing Enginesrs L Meinims. Sae 258, At g K01, Bronchol, 9324 051)447-1638 ex@aica.com
€A Dy Toi & Vernote TP Slode F0 Bos 2143, frocklyn Square, 0075 DIZH60873 e cous
Carro Consutng Enginess Dovd Frost 7 Frank Sineet Newton Fork, 5055 413929898 P
Circu ok Industres Cloude Middwcn Pt B 2016, lsondo, 1600 011)928:000 emvagten @i coa0
Corum roakarindustes Brin Wiodeley P fiog 2018, londa, 1600 0119282072 syt o0
Cinkaceles P Covdn P Box 2551, George, 4530 48741511 ambegg@pine co 10
[ fen Tamarcn P Bax 12001, Montror. 7705 1021)448.5050 crbcliPitico.com
Clgnch South Abica. Bard brons PO Bor 50012, Midrond, 1683 01113145200 ipsol @iolicn com
Coracicksed Power Projects Barne Borolonis Pt og X4Z, Holfway Hose, 1685 011 8054281 bamsidicono <013
Contour Steghen Laigh PO Ban 37730, Cvecpon, 4067 01} 2094185 e eighi@contourcoas
Crobres Elcricol Lorce Whtord PO Bas 14040, Woderle, 1422 o11] 8747600 slesirobive o35
Cliah Wil or ik PO Box 897, Shenbosch, 7600 021} 8B0.9915 wilaelob.
Dries van 2y PO Bou 897, Sllanbosch, 7 {021} 8809915 ronei@etah coan
4 Coriodie & Vamncre P Fofirary PO Box 35301, Marloperk, 0102 012)349.1108 diciicon co3a
DAY KeaZ U Boret PO Bon 408, Wenle, 3430 031 2660581 lonmen@ican. coa
DAY Prombh B homgon PO Box 19730, Tacama, 5214 (0457421110 om—
e Vilien & Maom. CH Basson PO ox 472, Dusbanalla, 7550 [021) 976-3087 davroreddiohico com
Dok Connrg Engineans L Mock O s vaian a0 1018)462.9967 ohenmEcalioplon com
Dasto Power Motia Sgode Ohem PO Box 38354, Boopsen. 2016 011)835-1011 IvifouniGen obb.om
Ebnihards Martn Roger Martn 7.0 Box 58365, Newstie, 2114 0116732036 sbrmGrweh co.ia
EE Pubishes Cha Yelond 7O Box 438, Muldridi, 1747 1011)689.0504 chia elari@ee 0.0
BT Catios Marn Burs 15 Wollooon &4, Convioriio, 7806 (021) 706-1048 o com.
P Assacition Tary MeDanald O Box 7483, Edorglen, 1413 0128049653 Tonymacoridonline ca o
Focmd Joheny Ohver #0 Bos 9683, Edangien, 113 {011)392:0000 iohnayGiecomm.co.a
Elciicaé de Fronce Vicioria Mondeil O s 848, Srothavon, 2031 [011)884.2075 com
Elorper [ PO Bos 4049, fardburg, 2125 10V1)787.7565 hobomormmet co.za
Emcon Rk Tobich O Bax 19000, Windhotk, 0926461224725 rai@emeon comra
Ekom Bomy Beoduriamp P © Box 905, Pretocs, 0001 1011) 6295405 by bradekerrpBesion o0
o Enerprses 1 AD Horsol PO o 51, Hvoric, 21728 1911)2001202 honkaGesion co.s0
Forad Pete Gerbor O fiox 31220, Broomiontein, 2017 [D11) 7264030 forodarod co-10
ko 1Hendncs P O Box 14670, Wiflld, 1467 10118231691 i
Gartar Lhing o Terancoin 7 O Box 1183, Geemison, 1400 01872036 dovdGigeniur.cosa
G St . Co e Coner 7.0 Box 34134, Induskia, 2042 P40 o Py
€88 Akicn Dawd Inéng 7O Bax 3965, Coge Toun, 8000 021469.9190 divag@aibh o0
Grserbro o Greprioon O Box 6974, Vieigemoed, 7538 1)371-4000 reabrocemmsb <o 10
HY Tow Ron Goodwin # B 651287, B, 2010 [11)883:2148 hesiglobalco.20
Howkar Sddeley Becric Alica B Prrchard 0 Bae 417, Rocdepean, 1725 1011) 764-2566 om0t e
Howher Siddeley Transiomes  Glen Besby 7 bom 9159, Enburg. 1407 011]827-3458 o =
Hallarmantan Searie Wikon 1 Bag X188, fvoria, 2128 01118794617 secel whhoriihallennonn.ca.2a
ek Pl . M Piotr Moy 7O s 647, Abaron, 1450 1) 8647685 lpmmoraiglose.co 0
[ A4 Gaa PO 8 1530, Edarwole, 1410 011)452:1855 arEmsptern com
[ Diter Kormar PG 8¢ 1681, Fionda, 1710 14721145 inatch@mach co.38
ik Powar P — G Bou 6807, Garmiron, 1412 11)397-48%8 foren@hkhusco.z0
0 Tach Spders Bron Modier PO Box 12442, Voma Valiy, 1886 [011)464:3701 qualiy@o-tech oo
5T Enegy Harb Chibwands .0 Box 95955, Wateedool, 0145 0121476.7200 0
KoCa$ Tachaology Dove St 0 Box 514, Cromarviam, 2060 [011) 4624191
Koeri V3 Enginers Durr ey PO Box 398, 7835 {021)913.2080 Pl o
Ko V3 Enginsens Andrs Von Der Wah P O Box 398, Belille, 7535 (012)460-1406 ook co1m
Lond + Gyr Dowe Torr 0 Box 2012, londa, 1600 1811]921.7942 dovecoshpones o0
Landis + Gyr Dowe von Nakedk #0781, sando, 1600 1011)921.7942 dowievD
Lt Sserce A Jab Grundy PO Box 309, Benoni, 1500 o)1) 4252288 o e-moil
Linageor 2000 Gaofl Auton 7O Bon 1334, Femdoh, 7160 1) 7923924 markainginegeatco
Lucy Rotory Swiches o Dn Catis £ fox 586, Boksburg, 1460 017)914-3555 incomrbicen co0
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7.0 fox 3925, Vondmbigat, 1900

10169816270
PG Bou 1643, Verseriging. 1930 016)450-8345 o teccoza
PO Bou 2910, Port Alfad, 41700 104616242506 monslec@border o3
O Box 757, Halbway Howsa, 1685 012)653.9800 oraci.co3a
PO Boc 2352, Dusben, 4000 0312681228 becksiconiop <o
0 Box 2332, Durben, 4000 108112681111 mois oz
P O Box 2594, Cromaniow, 2060 10118866673 o
.0 Box 2594, Cromaniew, 2060 0118864573 bomeimencom
P O o 4400, Pk, 0700 01512913861 umoGikuno co20
PO Box 2792, Nelsgru, 1200 m13753.3887 ©
O Ban 73130, Linwocd Ridge, 0040 samchi@rms com
£ 0 Bon 14, Clloriforsein, 1665 011)3162005 vonbasisnal ca 20
ot B X14, Bl Pork, 0047 MAUSH0R  dlowwBreigrom e
PO B 827, Pnesow, 3600 103117018457 s
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Proud host of the
2004 AMEU TECHNICAL MEETING
in
Richards Bay — Empangeni

For further please contact the AMEU Secretariat at

Tel (011) 1“ 1384; Fu (011) 7891355 or ameu@vdw.co.za

Information regarding the City of uMhiathuze, please visit our website at www.richemp.org.za
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