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Keynote

18th Technical Meeting

address

by the Minister of Minerals and Energy,

Ms Phumzile Mlambo-Ngcuka
Read by Mr S§ Mokoena, Deputy Director General, Department
of Minerals and Energy

INTRODUCTION
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tainability by addressing both the shart-term environ-
mental problems, and planning for a long-term tran
tion towards environmentally benign sources of ener-

sity of both supply sources and energy carriers.
ESI STATUS IN SOUTH AFRICA
The South African Electricity Industry
stateowned and vertically integrated utility - Eskom.
Eskom ranks among the five largest utilities in the world,
in terms of both sales volume and installed capacity.
Thus in broad terms, the clectricity supply industry in
South Africa is currently char: sed by one big player,
namely, Eskom, and few small players in generation, a
monapaly in transmission and a highly fragmented dis-
tribution sector consisting of Eskom’s Distribution and
Musicipality Elsctricity Underraker

dominated

The distribution of eleetricity in South Afriea is curre|
Iy undertaken by Eskom, about 368 local municipal
and 13 other distributors. The municipalities colleetively
service dircetly about 60% of wtal eustomers by number
and about 40% of total customers by sales volume.
Municipal electrical departments generaily supply to
sumers in their loval government areas. The munlﬂpu]
distributors differ

5
i
=
8
3
H
i
L

base and effectiveness. The 12 largest municipal
aceount for about 75% of all sales in the municipal sector.

1i8th Technical
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i

valuable experi from various international experts
on ESI reforms internationally. The valuable lessons
gained from the workshop and our own local lessons and
conditions are assisting us in shaping ESI reform policy
1t i likely that Government will consider policy proposals
on the ESI reform before the end of this year.

This will the
required in the
tors of the ESI and weuld also coniribute towards under-
1 EDI restructuring is

pave the way for the n
generation and the transn

v changes

on sub-sec-

standing the context within wh
taking place.

Whatever the ESI structure is finally arrived at, the strue-
ture must assist Government in meeting the: following

social and economic goals:

+ achieving universal access w electricity;

* promoting integrated rural nlrm-luplm'nl with the aid
of appropriate energy provision. especially electricity
prov

i

promating ine
tive electri

sstrial development through competi-

y pri

+ reducing government debt, and meeting other public
purpase objectives, through unlocking value in state
asses;

widening the participation and ownership of black
South Africans in the economy through well-designed

conomic empowerment initiatives around
assels;

attracting foreign direct investment:

+ promoting the African Renaissance through active
i of SA i :

Municipalities in South Africa have and
other legislative rights to supply electr hin their
loeal boundaries. Eskom has legislative ng}m to supply
throughout South Africa where municipalities, or other
licensees, are not supplying.

ELECTRICITY SUPPLY INDUSTRY (EST) REFORM
The White Piper on Energy Policy published i
commits Government, amongst others, (o
ially the generation see-
iminatory access to the

competition to the industry, esp
tor”, “permit open, non d
transmission system”, and “encourage private seclor par-
pation in the industry™.

rament, through its of Public
rprises. is currently preparing the Eskom Conversion
Bill following the passing of Eskom Amendment Act in
1008, a piece of legislation that will see Eskom being
incorporated in terms of the Companies Act and start pay-
ing tax and dividends,

Furthermore, Government has also initiated investiga-
tions into the future structure of the transmission and
generation sectors of the eleetricity supply industry (ES|

In April 2000 my colleague. the Ministers of Public
Enterprises, and I hosted an electricity supply industry

reform warkshop supporied by the World Bank. The
workshop afforded stakeholders 10 gain insight into the

provider:

* ensuring security of electricity supply.
ELECTRICITY DISTRIBUTION INDUSTRY (EDI)
RESTRUCTURING

In March 1997 Cabinet approved the consolidation of the
electricity distribution industry into the maximum num-
ber of and yet to be determined financially visble and
independent regional electricity distributors (REDs). In
June 1999 Cabinet approved the transitional mechanism
that would take the EDI from its eurrent state to an -'nd
state of viable and independent regional electricity
tributors (REDs). Cabinet runhur approved that this
process would be overscen by a Ministerial Sub-
Committee (MSC), assisted by its technical arm - the
Electricity  Distribution  Industry  Restrueturing
Committee (EDIRC).
Tn March 2000 the Ministerial Sub-Committee approved
the appointment of a consortium led by Price Waterhouse
Coopers (PWE consortium) as technical advisor to
Government of South Africa, represented by the
Department of Minerals and Energy, on the restructu
process. The mandate of the PWC consortium is to advise
and make recommendations in accordance with the

agreed deliverables.
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The PWC consortium commenced its work on 1 April
2000 and, after a number of workshops and ene-to-one
meetings with stakeholders, they have completed stage
one report and have submitie to the Department.
After a process of consultation with stakeholders, includ-
ing consultation with organised labour and business, by
the Department of Minerals and Energy and proeessing
by the EDIRC a draft Government blueprint will be pre-
pared. Only then will the process of approval commence.
G is tted 10 an all-inclusi ati

process. It is expected that Cabinet will consider the rec-
ommendations on EDI restructuring blueprint before the
¥

local government elections th

18th Technical
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+. Improving the quality of supply and service to all cus-
s

However, t [ constraints, which limit

its objectives. These ar

ere are a number
the industry in mee
High level
there are

Wide disparity exists in the tariff structures caused by
the high level of fragmentation of the industry thus
resulting in large differences in tariff for the same cus-

f fragmentation of the industry exist
bout 375 electricity distributos

s

tamer group:

3. Ecanomies of scale, skill and specialisation that are
not being captured by many of the small dist

Despite the progress achieved in the EDI e
process thus far, there is a nuniber of people who raises
nale for restructuring. These

questions on the
queries are attributabl

mainly 10 the following reasons:

« there was a lull in the EDI restrueturing process
between the Cabinet decisions of 1997 and 1999, and

« there is a number of relatively new persons who have
come into the process.
These queries are legitimate and they need to be respond-
ed ta given the above reasons. [t needs 1o be stated, how-
ever that there is an overwhelming consensus and com-
pelling case for the restructuring of the EDI by the play-
ers and stakeholders. In order to remind ourselves, it is
prudent to briefly refterate the rationale for embarking
on the EDI restrueturing process.

The eleets

dustry has four key ohjec-

ty distribution

es, namely
Providing low cost electricity o all consumers, with
equitable tariffs; These four consumer groupings are
ic, commercial. industrial and agricultural cus-

dome

tomers.

« For the domestic customer the key objective would
be the provision of accessible, affordable and
appropriate electricity services that are compatible
10 other sources of household energy.

The commereial and smaller industrial customers
chould have access (0 costreflectively priced elec-
tricity with an aceeptable quality of supply
For thelarger industrial eustomers wha benefici
1 resources shoud continue veceiving electrici-
ty at prices that are competitive in global terms
with similar industries in other parts of the world.

.

For agriculture customers prices must sustain and
expand the agricultural sector and contribute
towards integrated, sustainable rural econom,

development.
2. My o the country’s electrification targets in the
jve manner ;

most cost-effe
Maintaining and i proving the financial health of the

-

The sub ial

mumnici|

financial health of

butors exist

. Electrification needs are n
regions with some of the poorer regions having the
greatest need and as a result the electrification deliv-
ery programme is not equally benefiting the respec
arcas throughout South Africa:

evenly distributed across

. Different distributors are supplying eleetricity to dif-
ferent areas at varying prices and serviee standards:

a

" Distributors are starting to restructure the EDI on a

gional basis and in an | manner;

=

The inery

ing number of distril
ties) which are unable to pay

utors (municipali-
eir bulk account to
Fskam, because of the above challenges :

. The whale electricity industry is facing financial bank-
rupltey if the status quo remains;

10. Due to these challenges the South African distribu-
dustry is loosing its attractiveness for investors

the industry, between various custon
groupings; between different serviees within local gov-
ernment, and between divisions in Eskom. The
restructuring process would make transparent these
crosssubsidies for more cquitable and easier manage-
ment.

The various studies into the restructuring of the industr:

have demonstrated that the following benefits could be

achieved. namely

r

1. Rescuing a large number of (municipal) utors
from: collapie; -

=

Rationalising tariffs and introducing fair and equi
table tariffs to all customer categories based on the
ples of affordability, cost-reflectivity and trans

Achieving economies of seale, scope and skill from
rationalising the large number of distributo
smaller number: and

nio a
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cing the financial health of the elec dis

It is foreseen that REDs would he
year 2002,

Turning briefly to the human resource issues in this
industry, Given the relatively high skills levels in this
inddustry, we have an oppertunity to take advantage of this
and develop a comprehensive human resource develop-
ment strategy and plans that will include emplo
equity, refraining and succession plans. This opportunity
ueture the industry hu

blished during the

gives us a chanee 10 1

without any lass of job
One of the biggest
try eurrently is the apparent lack of succession strategy
and plans for engineers and other technical personnel in
the local government electricity undertakings. It is envis
aged that the EDI reform will address this problem.
NATIONAL ELECTRIFICATION PROGRAMME
The le d  Electrificati P
Government’s

during rationalisati
of Government

under
onan Development
Programme (RDP) was facilitated by Eskom when i com-
pact was reached between Government and the Electririty
Supply Industry to conneet 2,5 million previously dis:
vantaged households to the national electricity grid dur-
ing the periad 1994 10 1999,
This goal has in fact been exceeded by a substantial mar-
d connections. However, we still
3 million households, of which 2
(mnilules into 80% of househalds
. The figure for house-
is 46%.

Reconstru

have a backlog of som
v are rural. T

An evaluation of this e n programme revealed
a target driven process that focussed on a number of con-
us made over a period of time. Consequently
majority of connections were ma the urban areas
that are casiest and the cheapest to electrify due to prox-
imity to the network, the high density of houses and rela-
tively high consumption. The quality of same of th
nections was

nee

on-

clow standard and unsa
Government's vision far the futre Integrated National
Electrification Programme (INEP} is

« Achieve universal to affordable and appropriate ener-
v services by 2010

Integrate INEP with other social infrastructure devel-
opment programmes of Government;

Integrate the grid and ffgrid technologies:

Incorporate the clinies and schools electrific
gramiie with the household progran

mie;

Contribute to sustainable development of an integrat-
ed sustainable rural development strategy, and

Ensure appropriate quality and safe eleetrical installa-
tions,

Without access to electricity, human development poten-
tial is ultimately constrained. Aceess 10 & minimum elec-

1ig8th Technical
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tricity service is therefore, s tial develop-
mental tool,

rification challenge of Government is to use the
e in ESI 1o attain the stated of
Universal Access to electricity and 1o support the develop-
ment of the impoverished rural communities of the coun-
try.

ant that the cap-
o fully subsidised as

To achieve this goul, and taking into a
ital for electrification has been de fa
sales wore just =
Gosernment is now taking future responsibility by estab-
g a National Electrification Fund to support the
future Integrated N

cient o cover operafing eosts,

mal Electrification Programme
(INEP). Some of the challenges associated with funding
the programme will be to what an extent are the capital
costs covered by the fund and how the operational shor
falls will be subsidised. The EDI restructuring process
should provide solutions for these challenges and enuble
d abjectives for the INEP.

Government (o me
ELECTRICITY AND GAS
< a smnall but rapidly growing private sec-
1 gas industry. Since the release of the Energy
¢ Paper, the objective of the Government is to imple-
ment palicy to support the orderly and efficient develop-
ment of the emerging gas industry. Our objective is to
introduce natural gas as soon as possible and at as low &
ri

its &

as possible.

To this end. the South African Government i eurrently
undertaking an integrated energy planning (IEP) process
by the South African demand side scenarios
Ty sec-

alysin

and evaluating the supply side options of the
tor. This ineludes the introduction of natural gas into the
South Afriean economy and piloting of various renewable
energy technologies.

In parallel but as part of the IEP process, a series of work-
shops are being run which will also feed into this process.
With regard to gas, the Department of Minerals and
Energy has already run three gas workshops. The idea is
to develop gas markets in South Africa including eleetric-

ity generation and the output of these Workshops will
an information that will assist in developing a strategy to
promaote the introduction of natural gas into the cconomy

and develop u comprehensive South African gas mast
plan.

The South African Government has been discussing with
industry players the various options to construct o gas
transhission pipeline between Mozambigue and South
Africa and between Namibia and South Africa

With regard to the construction of & gas transmission
pipeline from the Temane, Pande and other gas fields in
Mozambique to the economic heartland of Gauteng and
are at an advanced stage. The
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by Shell and Cape Town Metro. The results are expoeted
before end of October 2000,

utside of our borders, Forest Oil

ismies and technology 1o a previaus gas discosery of
r that they are confident of a significant gas find
i« further devel

fshare the west coast, We are still a
opments on this issue.

Cabinet has recently approved the Gas Resulation Bill for
wider consultation and stakeholder comments have been
received, considered and, where appropriate, incorporat-
ed into ts sed Bill. 1 will submit the Bill for tabling
in Pacliament horily. The purpose of the Bill is mainly

o

« Promote the Orderly Growth of the Gas Industry:

+ Promete Compeiition and Prevent Monapoly Aluse:
et has directed the
of the energy regula
y of merging the gas

As part of the Gas Bill process (
investigation on the rationalisati
tory bodies, especially the possibi
and the regulatory functions under a single regulatory

authority.
In order to facilitate the movement of natural gas across
our borders, two crossborder gas trade agreements are
arrently being finalised.

‘The Binat v I
is currently in its approval stage in South Africa and
Mozambique. [t is envisaged that the agreement could be
signed by the end of year 2000,

Negotiations for a similar gas trade agreement with
Namibia are well advanced, with a draft Agreement hay-
ing been drawn up. [t is envisaged that the Agreement
will be completed and finalised carly in year 2001,
REGIONAL CO-OPERATION AND INTEGRATION
The successes and the developments of the Sous
African Power Pool (SAPP) in prometing regional inte-
in of electricity systems, erossborder eloctrici

al Gas Trade Ag with

ern

o are well doc-
umented. The Matra ing three countries
(South Africa, Swaziland and Mozambique) and their
respective electricity util EB and EdM) and
1ops n regional regulatary co-aperation in the

two work: _

SADC region have taught us the need for regional regula-

tory coo 1 and the harmonisation of regulatory

systems.

n this regard that at their 25th meeting in Luanda,
on 31st May 2000, the Southern African

Development Community (SADC) Energy Ministers noted

the progress made and gave their approval i principle to

the implementation of the Regional Electricity
Regulatory  Association (RERA). Ministers also encour-
aged Member States 1o actively participate in the associa-

tions’s activities and to consider the timely estublishment
of independent regulators in those countries where they
do not exist at the moment.

18th Technical
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Tt is at this same m,

ng that Ministers noted th
tion extended by the Government of South Africa to
attend the 2nd US - Af zv Ministers Conference
10 be held in Durban, South Africa on 11 - 13 Dee

2000. The Women
Ministers were also invi

Conference 10 w

ow the Conference
mber 2000, In order to establish synergies in
n in Alrica, the
the Conference organisers (South Africa).
assisted by SADC TAU, to consult wi

er African and

subregional energy organisations in preparation for the
Conference

CONCLUSION

There is no doubt that ESI reforms will continue unaba

ed glabally South Africa, in partic:
logical to conclude that if we do not reform our ESI will-
ingly, we will be forced to reform the i

siry by circum-
ces as is already happening in some ci
Fortunately for us, South Africans are long way down the
line in reforming the

and we need 1o maintain or
(his is am industry where there
is vast opportunity to do things as humanely as poss|
and 1o retain jobs in the industry given the relatively |

increase the momentum.

skills levels for human resource development.

the
on from gus is

Gas markets will be developed in South Africa and

a bigz possibility in South Afrie

Finally, for any cooperation and integration to he sus-
tainable and mutually beneficial 1o our cou
Africa and in the SADC region p s
capacity huilding, skills and technology transfer, and

it must form an important element of su
operation and integration, Otherwise sustainable devel-
opment of developing countries such as South Africa will
remain a pipe dream.
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Restructuring of the EDI
Howard Whitehead

SALGA Technical Working Group aru ac
Department of Constitutional Development,

Executive Director: Durban
Merre Electricity and SALGA

the subjeet of restrueturing is, | believe, witheut doubt
ae that faces us at
Af are the tech-
African Local
the Electricity

“DIRC)

the most sensitive
the moment. At van der Merwe
of the South
Government n (SALGA) on
Distribution Industry Restructuring €
and we are supported by the ring commit-
tee and the AMEU executive. We are operating with a fair-
Iy narrow mandate from ich basically stemmed
from their AGM's and which, in effect, is a situation
where SALGA supports the Government with regard 1o
restructuring in April 1999 and 1997. There is an awful
lot of detail around that and we are endeavoring to get
s we go along, both from vourselves and from

nical ropresentativ

Things are moving pretty fast, and the Department of
Minerals and Energy is anxious to keep the momentum
going, so that we can get this job done without undue
delays. Nadia Davids referred to the recommendations
that have emerged from the August report of PwC. There
are 58 recommendations in the PwC report, and the com-
ments that we have received from the AMEU repre
tives on the AMEU Exeeu ¥ are
ated,

1 would also like to comment on the congruence that is
emerging between the ESKOM approach 10 these recom-

mendations and our own.

There are, of course, some differences but in general
there are a lot a concurrences. | will be foeusing on the
contentious issues, which Nadia Davids has already
touched upon but 1 will deal with them in a little more
detail.

Most of the issues covered, required some political debate
and decisions. Although PwC may have made recommen-
dations, the ultimate decisions lie in the hands of the
politicians both at national and local level or sphere.

Director for Durban Metro Electricity.
ant of the AMEU, he is.
as advisor tc

anvenor of the
n, the

Mr Howard Whitehead

representative on EDIRC

Recommendation No. | deals with the 6 REDS that
should be created with boundaries as indicated in the
| map, Some more work needs to be done on the
number of REDs and PwC will have to physically demon-
strate the eriteria and models used as a basis for the rec

ommendation.

All of the REDs are centered around o metro excopt for
No 5. No 3 is centered around Durban Metro and Port
Elizabeth. No 5 is centered around Pictermaritzburg,
Richards Bay and the Withank, Middclburg area. Pretoria
Metro is in No 6, Johanneshurg Metro is in No 4, and the
East Rand Metro is in Bloemfontein and Kimberley, sit-
ting in the middle o h Affrica is in No 2.

The Durban one stretches from the Tugela River down to
the Tsistikamma. We are debating where we should put
our Head Office, perhaps at Jelfreys Bay.

Recommendation No 3 is of particular interest to the
municipalities that are still generating a small amount of
electricity. Pw(: has said that imbodded generation above
S0MW should remain with existing owner. | am focusing
on the 50 MW because that really covers the municipal

We are actually saying that we should not be ton firm on
that. Let us say that generation about I5MW may remain
mIJv the eurrent owner. Where generation seems 1o be an
eral part of distribution it may be transferred to the
RED as a distribution asset. There are some differing
n this subject. We felt that once you start getting
he detail of assets, one should rather take the deci-
on what 1o do at a later stage rather than making it
a firm recommendation at this now.
Recommendation No 6 deals with the golden share. You
will remember that Nadia Davids commented that local
government had some problems with this recommenda-
ion, and that PwC recommended that this golden share
h RED should be held by national government giv-
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ing et
not part with their sk
In other words, Governm

rights to national government. The REDS may
res without Government approval
ould veto the sale of shares
sht be.

10 some other organization whoever it mi

¢ that the concept

should be exercised has not been decided at political lev
Although SALGA has net taken a firm position on this,
the feeling is that they are asking why should local zov-
ernment not exercise the golden share option rather than
national government, After all, clectrieity reticulation is a

itutional of local &=  hence the

question.

Recommendation No 12 requires that assets should be
valued upon transfer (o the REDS on the basis of depre-
ciated replacement cost. Two methods have been pro-
posed, the discounted o cash flow m ol and the depre-
ciated replacement cost method. We believe this should
be tried in practice before we can examine which we have
1 proceed with. All municipal distributors are urged to
start thinking about the value of their assets. If they }
no effective asset registers that can be valued properly,

ave

should consider doing some work on this aspect at

We have made some rece

mmendations through SALGA,

which we have urged them to pass on 1o their members
through the provincial associations, to try and get the

direction.

municipal couneils to actually be working in th

Recommendation No 13 says with good asset registers,
depreciated replacement cost should be extracted directly
from the registers, but for other cases, depreciated
cement cost should be estimated by an “approxi-
mate” approach.

What they mean by approximate approach is that you
determine an empirical formula from experience to deter-
mine the value of the assets. In other words, on the basis
of a value per KWh sold, and you apply that in cases
where some municipalities havent got a suitable valua-
tion process using a DRC or a DCF methed.

t this stage we have not seen PwC’s detail on the recom-
nded approsimate method and we believe they need to
show us some more detail on that before you can actually
assess and decide whether to use the approximate method
or not.

What we are actually saying, is that there is a risk that
some aseets may be undervalued and some may he over-
valued and we need 1o look at the values of assets in terms
of their replacement value depreeiated over a time span
h reflects the effective life of those assets. Of course,

whi
il an asset has been well maintained it will have a far
longer life and hence be of more value than a poorly
maintained asset. This is an indication to our members
that with this restrueturing coming down the track, we do
not believe that it is in your best interest to put off main-
tenance at thi

stage.

ieth Technical
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It is, therefore, in the best interest of councils to keep
those assets well maintained so that they may realize the
best asset value and the best sharcholding at the end of
the day, because your shareholding will be reflected in
terms of the value of assets less the liabilities.

Recommendation No 19 says that retail competition
should be introduc
indicated that this we

soon as possible. Initially it was
d occur within a couple of months
from day one, whenever day one might be, We helieve that
would be far 100 premature as the REDS will be
engrossed in restruct

th
mar

skills to
ket. ion should be intro-
 as soon as possible, but REDS must be n suffi-
me 1o acquire the skills to participate in a con-
testable market.

Recommendation No 22 relates to existing contracts with
special terms and in particular refers to the ESKOM spe-
eial contracts which have been put together for strategic
reasons in the steel and aluminum industries.

We are saying, existing contract for special terms should
eertainly be honoured but without placing the REDS at
disadvantage, We want those customers where supplicd by
REDs 1o be bound 1o pay the RED for the use of their
wires to get the energy to these strategic customers, albeit
with special contracts.

Recommendation No 24 says the fut
EDI should be throu;
national arrangements,

re rogulation of the
a combination of local and

We do not have a problem with that, because of the con-
stitutional responsibilities of local government in terms of
the delivery of the electricity. there should be regulation
through the local authorities in respeet of certain activi-
ties and, of course, the NER will have the national inter-
est at heart as well

We believe the PwC have not done sulficient work in this
area. and they need to really define the regulation areas
of local government and NER are more clearly, we do not
want overlapping of responsibilities and confusion. Dual
regulation seems to operate fairly well today. If you think
about it, our municipalities, our councils regulate our
activities and in fact, seek authority for varions activ-
ities from the NER, so we do not believe that it cannot
just a matter of how, i

n No 30 says that prices to low-income
residential customers should be kept below the cost reflec
tive level for the foresecable future, Of course,
in fact

should
ncrease with inflation. Our view on that is that
the decision on what the lowe

v income residential cus-
tomers pay, must have political input at municipal level
and will depend on conditions prevailing at that local
level. OF course, ultimately this is a welfare issue and
should rather form part of a National indigent policy

15
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. formerly the Department of Finance,
are represented on the EDIRC and is particularly con-
cerned about the multiplicity of cross subsidies that e
frica with regard to the indigent papulation of
South Alrica

PwC recommended that there should be no geographieal
diff n the RED. We are saying
that geographi tariffs within the RED
will in any event be subject to regulation via the munici-
(SDA) and the NER,

Recommendation No 34 says that the eross subsidy
| shortfall associated with the electrifi-
tion should be applicd as a single percentage
to all rs other than low i
t the consultants do &
for sact

pal ser

v to

cover the financ

tia
Our feeling

 appear 10 have
al equity in South

take

cognisance of the
Africa. Some REDS, in particular No 3, the Easter:
one, will have a far higher electrification burden than
athers and although they might start off on a viable foot-
ing today, without some erosssubsidisation in some form
or other, preferably through the fiscus, will face problems
in years to come.

dation No 35 deals with loeal governments'
income (rom eleetricity where PwC are suggesting that it
should be from a levy. Any dividends should continue at
current levels over the first five years of the life of the
REDS and that the subsequent five years should be
phased out so that the local government income derives

Recomme:

from dividends alone.
That of course in itself excludes all those m cipalities
that are not shareholders of the RED. If you are not a

sharcholder you will, in fact, 1 e from
ricity. [ do not think that is what local governments

in rural areas want.

rly

the Government White Paper quite cf
that this recommendation s not qu
with the Government White Paper poliey.

Ohur response 10 that is that we advised Pw( that R2.4 bil-
lion that they talk abowt is understated. They don’t
appear t have made any attempt 1o establish more acen
rutely what this figure should be.

Recommendation No 36 says that the local government
levy or charge should be applied s 4 percentage of all
customers bills with the exception of small customers
and possibly large enstomers with an annyat consumption
execeding 100 GWh.

We have argued that there is no logical reason why some
customers, particularly the large eustomers, the 140 or so
ase more than 4 100 GWh per year, should
requirement to mnlrlhuIP ta the local gov-
¥ s an argument that they
should have some cap or limiting scale in view of their
high energy usage. Some of the large users in terms of
Intensive Energy Users Group have indicated that they
have no problem with contributing 10 the municipal levy

customers
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nd

They do make use of municipal resources

g
E.
5

roads, drains, refuge removal, and water
and waste and that sort of thing.

at the PwC recommendation is
peet.

We. therefore, believe
shortsighted in this res

Recommen n No 40 deals with the Human Resources
implications of restructuring stating that
human resource strategy for the ereation of REDS should
be that people should be 1 y
disadvantage. They should t

them.

the overall

ferred across without any
ke all their own benefits with

reference 1o these details being
developed with the unions at a joint bargaining structure,
We also are of the view that generic building blocks must
be ineluded in the stratogy relating to the future, bocause
personnel cannot be transferred unless their future

1 they should m:

stood

clearly unde
Clause 197 of the Labour Act enables the Government
through this restructuring process to move all of us into
nent in terms
ve the details

another business. 1t is a very general state
of what you can take with you and we be
of that process taking place need to be worked out in

advans

Recommendation No 42 says that upon cre the
RED should operate on the basis of all the operational
process and assets currently employed,

This is such a simple statement, which howey 5 an
immense undertaking, We believe that Pw(
insufficient work for us to even consider such u recom-
mendation.

ove
has done

IF you think about it, we as municipalities are ¢
currently under the ordinances? After the elections we
will have another batch of legislation in luding the strue-
tures act, & services bill and the municipal finances bill
se should all have been enacted by then, otherwise we
cannot have the elections, ESKOM is operating under the
ESKOM Act and the companies that are running will be
operating in the Companies Act. We feel that some more
work needs to be dane to understand how that assortment
of umbrella legislation can operate within one environ-
ment. We feel, therefore, some more work needs to he
done in that area,

Recommendat

ion No 45 says prior ta RED establishment
the transitional structure should undertake preparation
and establishment work for the REDS establishment
process for several years. Thereafter that should oversee
and support the REDS and with the integration their
businesses,

We do not have (00 much of a problem with that, but we
foresee that the role of this transitional structure is like ly
be limited once the REDS are in place, because the
REDS will have to take on the responsibility of the activi-
- So we do not believe that this transitional structure
would exist as long as Pw(C seems to think it will,

h says that the Mug

Recommendation No
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The contribution of the Volta River Authority
to the African Renaissance
EAK. Kalitsi

INTRODUCTION

I m pleased (o have an opportunity to discuss with such

1 as the pyramids to elevate th
away from the mundane to the ethe

ence the contribution of the

issan 5
Apor-
Mali,

nee comjures up in ones

which oceurred in the m
of & broad study of de

W
Africa. But for vari
African spirit

inn s of human ene
the First World War Afrie
is called the Harlem R

. For a

period. Africa. fell domination of European
This influence extended to African po

. trade and Industry. The impact of the

n denuded Africa of all its end

5 of Alri

influenee

1 for return to

was a eultural

volution and & camp

Afriean roots and values and emigration to the Homeland

ade and col

in Africa gy and subdued the salues and Instits n

and African people. Even today the past weighs

s past. Some 4000

in the world was the down the African, burdened as he is with wars, poverty
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President Thabo Mbeki:
“Those who have eyes to see, let them see
the African Renaissanceisuponus...”

Soweto

Africans as |;

and disease o in sell-
d enterprise. One reason the

es crumbled down,

Critics pan

confidene ivity o

slavery took root in
and the continent was broken into pieces by
ded and figh
I the opportunity
the African se

THE RE-AWAKENING

refore that Africans
a reawakening of the Afric

It is no wonder
Renaissane
awakening of the capabilities of t}

opment effort and the strogelé 1 1ift up the in
African, The essence of the
quickly =

h for, adopt and impl

all Africans,
s will happen

will radically improve the qus
and change the per
only if the African ha
the African condition.

In the case of Ghana the sidered the

first

endence,

cal steps to be the struggle for in

Nkrumah approached this st b

Mrican personality. He urged the study of

and traditions to define

and capabilitics and determ
c which made Gha

y first asserting the

our culture

ndepend-

wd been countries like Ethiopia and
I had been Inde nt for many
- Those countries had in fact te

Mareetsane district

Also, they did not use their

jeet to direct colonial rule.
independence to assert th
liberation as Ghana did
Kwame Nkrumah did with Ghana,
t. Mr. Thabo Mbeki in 1998,
ul stry

e

<hip role for African
big contrast to what

gle for
how
colon
historical  burial
o stand up to s

mal

d by the
of the
Kwame

his same fightin
South Af

apiit, so ably captu

g the sy

express
fired

that President

war on poverty,
hunger and hackwardness, and to ensure that the Afri
will take of his own fate on the continent and proj-
ect the interests of all Africans in the comity of nations.
MAIN CONCERN

The Alfri

har

can Renais:

is usually looked at from sever-
ident Mbeki has defined 11
what he called “th
he elements he identif

institution of genuine free-

necessary for gen-
uine freedom are systems of good without

5. nor single party rul

ility in gover.
buse of power.
But, it is in the economic aspect of the African
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“As we peer through the looking glass darkly

this may not be obvious. But it is upon us . .

Maphophomana

sance that the Volta River Pro
s intended to solve the problem of po

et plays a rol

1o ercate conditions 1 attract domesti

rnatural a

investment to de N FESOUTCes, 10

enco ustainable g
lish the foundation

also intended 1o help industrial develog

il of the cconomy and estal-

¢ modernizing the economy. It was

l improve-

ment of living conditions at homy
trics. VRA by playing its rale we
its obije

I and suceeeding
tives can be said to have made a significant eontri-

bution to the African Renaissance.
ROLE OF VRA

Upon independence, {
ner stone of its ee
there

born out of the qu
na felt |

hers of

ot for u rapid socio-econe

development, which €

he founding

African.

I infrastrueture for deselopme:

Nkrumal
aian indus

Through the Volta River d
hoped to provide electrical

trial develog

elopment, Kwan
nergy to fuel G

ment, service its commeraial activiti

port the health and industrial programmes for the whe
of s ndards in the homes of
Chanaians. rdingly, set up the Volta

| improve living
Javernment, aec

River Authority a river basin authority inspired by the TVA

ves. The

f

model in Amer) chieve these

to abj
address socio-economic concern
8500 &g km reservoir whils

That the Authority

around

g on sound commercial lines

by and large, s

made it serve a

in the surrounding region,

Zamekomst

et Nkrumah also introduced int
ence of imple-

Through this proje
Ghana, for the first time, the u
menting a major capital project. This involved construc-
e dam 3750t high
[ 8500 square kilom,

cjue exp

tion of
ng a resery

2100t long impou

es in surface area

at \Luwmlm. of
ity of 912

rgest in the world; construction,

power plants which now have installed ca
MW, together with 160 MW d
possibility of developing other hydro sites
including a 400 MW capacity Bui dam on the Black
e on the Oti River. The
ganization and implementation ¢
ent of this type exposed the country to

upstream

which had
ertak-

nented within scheduled 1
hi
Africans can make it if they really want to do so.

was a remarkable

The project also involved the flooding of some 700 com-
munitie:

scatted m.

ly over 8300 square kilom
resettlement of 80,000 affected
nor human disas

res.

nage 11

tremends
undertaken by Ghar

[ers require

nd training them in technology
te and maintain the p nd
standards. It is signif-

newly introduced,

10 apel

il

related facilities to meet pre
icant that twa
anned by local professionals
the start of the A
Volta River development was pl ced under full man:

rs after ec

amissioning the plant, it was
nd technical staff. Five
hority the whole of the

n

years after
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“ We must succeed to meet the needs of the people
so as to end poverty...”

Crossroads.

ment of Ghanaians. The Volta project has since then been
under Ghanaian management
p. This has served
Ghanaians, but also

nd professional lead

e, not only for
hbours who flock in
ution and opera-

for

tion of such a complex and massive
Western Alri
The fact th
by Ghanaian tech

ect, the first in

the project was 1
nd m

that. given the right environment and opportuni

hnical «

rise (0 1
gerial perl

African Renaissan
standards of performance ach

HOW VRA APPROACHED IT’S CHALLENGE
hes can be seen in how 1

publi pcial welfare and the
d alsoin how the system is ope

e highest levels of
. VRA's

an be seen, il

ion
fore, in

to the

ha
aviron-
ated. These hold

for others.

PUBLIC EDUCATION

he construction of Akosombo ds

Before

paign was undertak
Road shows and public debates sensit

whole of the Ghan not only public

e on th

around,

nars were held to eng y to face the

challenges posed by the projes

1o exploit the positive

prospects thrown up, and minimize the tive impacts.

Etwatwa

SOCIAL CHALLENGES: MAXIMIZING SOCIAL
WELFARE

ent of B0000 peaple within a period of
{ construction

e resettlement

about three and a hall years from start
it the t

ok into consider:

was considered

ics. The plans were
based on technieal studies of soils wat
healih facilit
settl

affected people in their co

the best loeation to resettle them
the stres

ive was to
ities would face. These
al leaders of the
identifiable groups. which serve
spokesmen for the people and with influential persc
and publ
Their

the commu

consultations were held with the traditio

personalifies related (o the af
nds, economic crops and per

commercial and industrisl buildin

onal Governmental agefici
responsible for such valuations. A programme was imple-

mented to compensate awners of affected praperties. The
compensation was partly in cash and partly through
Tlages. Th
the
to each setiler
plots were added
h establishment of oo
A lot has
maximize the welfare of

resetilement houses in 52
vill
iltural plots wer

resettlement

s were built a

assig
Where possible, commer

pund

lake.

4 peaple. But
ton

p to- today

pressures continue to mot - Authority to do more
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%, ..and improve the quality of life by ensuring
access to good education, ... ”

Midrand

endeavour to n
ali

The Authority is continuing
1a

n the limits of pra

ENVIRONMENTAL CHALLENGES

ance was also in

1 sovial programs

made lake in the world
ent challenges which

argest ma
<t impound

The Authority prej or flood
forecasting and
Exhaustive studies were carried out on the ecology of the
n and downstr

during construction and af

m of the dam. before con-

nstruction.

The studies undertaken belore

nstruction by the Volta
on between 1952 and

tory (

. today, have

e the arder of the day. The

collabora
nd the United Na

Authority, in
ntific lo
arried out b

utions.

today we have a

Rescarch proj

studies to improve the environ,
peaple. Th 1 by the A
which pla

project is spons
high priority on it.

Orange Farm

OPERATIONAL STANDARDS

One area in which the Authority ha
cantly to
been how it

ontributed signif
nment has

andards for the African envi

chieved and maintained very high st
vailability (98¢
These high levels of av

de of

for its generating

n lines.

and

d through cnance schedu

rigorous m.

ity operational measures. Expert ob
to the Aut
achieving ope

level.
INITIATIVES INTO NEW DIRECTIONS
TRANSMISSION SYSTEM

Int
km of
r country and sup-
plies power to all 110 district capitals in the I( ns of

of transmi , VRA has
kY. 16IkY, and 66KV

wsmission grid which crisscrosses (h

cady built 367
canstitute the

lines

A spur fo neighbouring: countries Togo and

for nearly 30 years.
&

conneetion to

Burkina Faso in the north I in with

more sub-transmis i and

+ stop will be o a
in arder 1o pro-

ion program 1o
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%, . .clean water and modern sanitation,
adequate health care, decent homes...”

Verena

n 4s 4N AUIGNOMOUS comm

rfort for independent power pr

prov
i lish in

0 establ
COMMUNICATION

country

In the arca of communication VRA has always had its

power line, This was exte
erved by VRA. This
supplements ¢
Is depende

VRA thus avo

viee, To

on the un
e of the
ey in communication, VRA has
on the transmission lines |

A ca
k-bone
This is to accelerate

e public
tate of the art

technole

acilities and servie-

s 1o and use of

modern clectranic technology and pron

e widespread
pternet for electronic comme 4§

use of the and infor

tion.
VRA ha
system to tap the transmission line for a cheep supply o

cd work on the design of a shield wire

pionce

VRA has been able to r e of soure-

ing finance from th

instead of
= VRA

on and pri-

assets W en funded with external

VRA is thus responding, as a useful
instrument. to achieve the Governments objectives to
deremlate the electrieity sector and tap private sources

for capital for

pansi
apany with

venture

in the process of n

ments with | overseas iny

thermal plants as well as hy
ferent stages of de
the

re at dif-

ent. The Authority’s 330 MW

I
ed by an increment of 2.
funds whil

gas and vil fired Takoradi plant has

loans
up a«
the whol
REGIONAL CO-OPERATION
The Auths

nge of po
rgy 05 nee
po

for ab
But, for the
net imparter from

Cote divoire.

o
Burkina Faso, north of
Ghana. But for the vagaries of West African political
changes. the Autharity would by now have been cont
ed on a 330 KV line with Nigeri

The management of these interchanges has been carried
out <o successfully that the stage has n set for a West
an Power Pool 10 be established. 1t is worthy of note
lthough political erises have flared up from time to
time between Ghana and her neighbour
have not i

these crises
any way affected the flow of electrical ¢

=

b
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“...and improve the quality of life by ensuring

o - »”

to good

Thembisa

nor the cor
interconnected system. The
pact on inter-regi

iial relations wmong the parties in the
Authority has thus had an

neighbours. For

d
In the regional sphere, VRA plays
laboration with EECL VRA helped s
ducers - Distributors of
(UPDEA). The Authority was
ors to UPDEA o
regional institution. The |

n proposals and implementation plans

to send two of its tech-

nical dire

sist in developing. this
so serves as the
E UPDE « In the area of
regional cooperation | think it is only Eskom in South
Alriea, which can mateh the contribution of VRA.
ADDING VALUE TO RESOURCES
VRA, from the tim
use s Fl‘-ﬂlu’li'\

of a number a

nt to
na and

1l development
@ the energy, for industries and fo
peaple. Africa has been cut off the
world by what has been called by a ki v\l dge
. Today, we also have what is called “a
" separating Africa from the rest of the world
gap between the rest of the World and Africa is getting
. There are Afri with <k|il-

improvement of {

ome as *

s in the diasy

ly o 2

Elandskraal

e has been

which ean be used t er
1

ange. VRA's
s 1o den

o African perceptive,
in the use of the

ae o new

dentify and use such resours

g th

approuch to do

s, from
e resources 1o

more val

and to prov
ereate change in our environment.

always used a

In the Authority’s ha

Management style

This is not limited 10

strict. planning regim

planning and market studies only, but I
planning including forcign and local currency require
ments. The Authority's plans a ed over a long

n 8

{ 10 years, 5 y

thus possible to id and g

Authority, as well as withi

'WHAT ARE VRA'S SOURCES OF STRENGTH ?
SourcEs oF VRA STRENGTH

In line wit
Authority

'his is one area in wl

made a contribution to the African environ-

which the Authority has bee

to other entities in th

have been established
linanciers and n

stand the buffets of short term political moods.

A signif

that the Board and the € Ind ¥

ant source of the Au strength has been

utives have | select-
Also the Chief Exe

mitted 10 exercise overall manage

ed very care

itive has been pe
t responsib
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. clean water and modern sanitation,

adequate health care, decent homes ... ”

Nomzamu

without po

tenur unusy

ument. For a period of 30
blishment. the Authority had only four
tired, honourably,

the end of

e period. Apart from the first, a Ca
ans. They have all be

a power sector. The Aut 1 allowed to

: financial autonomy, 1o generate and spend

and  disbur:

raisc
itution has devel
of probity and of ©
he VRA Board and Manag,
g il e

arrency. The in

lence

commercial dealing:
acknowle

are thus

repased in them by the Government and other state hold
ers.

FUTURE

In the future, VRA's expericr

nection systems will be useful

proposed West Afric
4 hydro reserye
transmi n infrastructure
countrics, places the Auth
vide leadership in this West Al
It s VRA's arge thermal plant that Iy
snstruction of a West Africa pipelin
se resources of gas in Nigeria, w0 support the devel-
i effort of West Africa.

To fuifill th
enhane

n a strong position to pro
an Power pool.

erved 1o attract

1o tap

ission for which it was established and to
1 Renaissance. VRA
sting extension of
. to all e

Zwelisha

ties, which woday have no ess 10 elec This

icity.

become a

possible 0 use the

which now r1

and decisively
rest of the world, as far
er, We n
technology to acce

through the Internet and participate in electror

c com
merce,

CONCLUSION

The VRA experience shows that Africans ea

develop

utions for development of our conti-
t. These institution

sme adequate vehicles by

hich Africans are cha ,u-h e

r vision for the cont
al resources, o imy
African and enhan
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The real nature of donor funding:
Types of donor funding, consequences, and
opportunities for South African entities

Tore Horvei, B Admin, MBA
Ms Jean Madzongwe

for i

southern Africa. Electricity supply ha

cern to the multilateral institut

Bank and bilateral development
is tied 10 th

ial resourees,

allocation or retention of fin

d in the form of gr

ditional’ development

of domestie fin: in most of the countries in the
region, primarily due to lack of well-developed capital and
financial mark tion is that the

influe

ld Bank remains a key player in ter

ning po

ional and ro al ine

donor age
taking their cue from the Bank. While it is clear that p
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Mr Tore Horvei

vement will increase over ti
play

vate seetor in
thy
ing ins

we expeet
by multilate

itions to

P
de or so. Tor South African supplier

et apportunities in the southern African
tor, it will therefore become incréasing

INTRODUCTION
Develope
sustainable

i is aimed at contribut

cconomic 4

development of th

get country. It comes in m technical
assistance, grants, coneessionary loans and equity invest-
ments. Aid is disbursed through multilateral or al

I aid, individual governments,

ty ir development. agenci

the British DFTD, SIDA (Sweden), USAID, et
ion of their anmal fund allocations o multilat:

the World Bank. Bilateral aid, on

trans

fer a por

eral organisat

the other han
The provider
grant or loan s
treasury, ane of its n

The funds are transferred to the

ipient government

treasury, an appropriate ministry, or directly o 0 paras-

grant
for an electricity sector project

or example,

t of Norway
cd via NORAD
may onlend to

be rou

to the

 Ministry of Energy, wh

ty utility in Luanda, As such, the ulti-

y often have

quasicommercial
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price for the grant, althougl ly av

exchange

iding foreign

may take the form of an outright grant. but is more
commonly pravided as a soft loan. Important features
periods as well as

if ever, that

include fong maturities and grac
below-market rates of interest. It is seldom
one encounters commercial loans as the sole source of
nding in infrastructure projects in southern Africa.
al banks normally require more inducement in
r 10 p iy of
loans is also shorter an nterest rates higher. A
requirement that is usually encountered by proje
sore wishing o mobilise private sourees of funding
uity component, usually about 30 percent.

mme
security in ord

of a sizeable e

Deselopment bunks have for long participated in ih
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the development of local capacities. As such, tied aid pro-
motes a dependence on expensive foreign oods and
ices, rather than encouraging countries to develo

tainable local solutions,
AID DEPENDENCE IN THE ELECTRICITY SECTOR

In the 1970s the world
changes due to the oi

onomy went through radical
Develaping countries’

ov-

&
ernments, in need of inflows of e 1 technology,

ons assumed o significant role in the development and
mple
ni.

tation control of pol
hey emerged as the

for economic develop-
or sources of funding for

funding of the eleetricity industry through pl
e, projeet loans, lines of credit, secior investments,
rehabilitation loans and structural adjustment facilities
wsually developed jointly with
Multilateral aid pros
ibility, being guided by al competitive tender
in much the same way as development banks. Bilateral
aid tends 0 be g nment assistance in

3

host

governments.
des project sponsors with more flex-

ternatis

A projects and ., procuring mik
e T
During the 1980s southern Africa’s electricity sector

deselopments were predominantly financed by donors] -
designed and defined by foreign
half of forcign donor agencics. Th

seetor’s poor financial perform-
ance, often due to insufficient tari(f levels, but also due to

which the physical prajeet input is provided hy suppliers
iginating from the donor country and the requisite
finance is provided by the donor governmen

As aid budgets are squeered and the pressure mounts on

ries to justify their work. the prospect of 't
e. insisting that it is spent |
donor country - becomes ever more attractive.
accounts for around a quarter of the total assi
1) countries to the developing world

ying goods from Ihr
“Tied aid”
tance given
uplex def-
imitions for tied aid make it hard (o assess exact figures,
The annual “Reality of Aid” report estimates th: nong
he major bilateral donors to sub-Saharan Africa, the tied
it between 13 - 50%.

proportion of bilateral ai

Crities say it is nothing more than a subsidy for donors’
emes. and should not be ealled aid at all. But
ed aid s essential to maintain public and

export sch
defenders say
business suppert of development aid  programumes
because it shows taxpayers in donor county
brings benefits to their country as well as the recipient

nation,

Much tied aid takes the form of ‘tee
salaries for expatriate experts working in the recipient
country, often supplemented by consultancy support to
evaluate and plan for infrastru . Consultants
originating in the donor countr often undertake these
But the value of ‘technical cooperation’ is
singly questioned as many observers feel it perpet-
« dependence on forcign expertis, and hat tyng pre-
d recipients from shopping around for the bhest
expertise and goods at the most compe
Morcover, the imperatives of the project cycle produce
Pressures which favour the use of foreign technical ussis-
tanee for its speed and high technical quality, rather than

nical cooperatio

e projec

studies.

I problems, high technical and nonechn
Tosses and substandard revenue colleetion performance,
Ted to «. These problems
wire further compounded by substundard macro-seo-
nomic performance and lack of control on public sector
spending, often resulting in rapid currency depreciation,
high inflation and high interest rates. All of these nega-
ely impacted the financial perforn of power utili-
ties, and created the heavy dependence on foreign finan-
cial assistane
obligations.
Itis internat
ser

al

imited selffinancing capabilit

ne

In turn, this reliance led to heavy

nally recognised that tying aid 1o goo
os supplied exel

vely by donor country compa
increases the cost of the assistance (sometimes as mueh as
encourage donorlriven supply - that is,
providing what the donor can supply rather than what the
ly needs,

The reality is that it is
to promate exports and subsidise domestic
industries (in the donor countries). The wide array2 of
eleetrical plant and equipment
inhibits the sharing between u
ise or emerm

tains of

s)flrn use

sting in the region
es of technical murv
ey assistance with spares. Despite woun-
sed spares in one country, inter«
s made impossible since they are in

ang
mpatible with the

equipment placed in the now needy country. This i large-
Iy the legacy of chronic depends

ce on international
aid, Sinee part of the
Tunding was in the form of interest bearing loans (at least
necessarily o the governments), the
rred for  great deal of unsuitable equipment
constitutes a burden for y

18 Lo cont

I ad

n. the conditions that aceomps
imit the control that a rec
o SR

y donor fund-
t country (or region
4) has over its own developments. Through

ipie

29
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its role as catalyst. the World Bank has sought to influ-
1o a far greater extent th
al power sector investment, This
ated by both direct and indirect meth-
ads. The Bank can exercise control by imposing condi-
tions to its loans that not only regulate the project in

Bilateral agencies and commercial banks
openly acknowledge that they rely heavily on the project
and sector loan preparation work carried out by the
World Bank, and are happy to endorse the conditions
associated with World Bank loans. But, it can be argued
that, by default, the World Bank also seis the intellectual
agenda for the power sector in developing countries, and
i« the most sustained contributor to it. Furthermore, per-

Covenants.

nee is

haps the ‘most important source of indirect infl
the e analysts who ean
match the Bank in te
THE CURRENT SITUATION

After increases during the 1980s, the real development
assistance levels have stagnated during recent years.
Annual aid dishursement from rich countries to poor
countries peaked at US869bn in 1991 (in constant 1995
dollars). By 1997, the figure had dropped to US$48bn.
The World Bank’s study “Assessing aid - what works, whi
doesn’t and why™ acknowledges that much of the trillion-

e abser

of scale
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Latin America and the Caribbean, US$15.7 hillion 1o
South Asia, and just over US$3 billion to the Middle Fast
and North Africa, The Sub-Saharan African situation con-
trasts sharply: the whole region attracted only US$2.
lion in private capital for power sector investments, with
the estimated power investment financing gap of more
than US§15bn required for the SADC region alone dur-
ing the next 10 years.

In Africa, the gap between the need and the likely avail-
v of capital from donor agencies ind that
future infrastructure expansion and rehabilitation will
require extensive participation of the private sector. The

reasons are that the v es in the region are in an uncer-
tain financial simation, while their governments at the
time are not in a position to raise the required
finance for new investments. However, for Afri
tries, the availability of private capital for i
depend on a number of factors:

sam

« The degree to which countries install market funda-
mentals in the brauder econor

~a sound legal framesork:

- wood governance;

- development of local capital markets; and
- an efficient banking sector.

The de;

tioning market in the electri
tirmicicd e

ree to which the basic criteria for a well-func-
y sector are met is

pluss dollars of official development assistane transferred
1o poor nations over the past half century has indeed heen
wasted, Moreover, much of the aid that remains has bee
irected 10 ather arcas of the world (particularly eastern
America and Asia).
The power sector was a leading hencficiary of the boom
in private financial flows to developing countries up until
1997 as shown in Figure | below, Power sector inves
ments absorbed an average of 16% of all private flows 1o
developing countries.

Europe and the former U

In addi
both
in their
westments. This is il
the period 199099,

The World Bank remains a key player in terms of its influ-
ce aver policy and national and regional investments,
including decisions around use of donor funding.

ion. there have been strong regional differen
h of private flows to the power sector, and
distribution between d

an
atrated in Figure 2 below for

Figure 1: Private finance for power sector investments in
developing countries

Figu
ticipal

2: Investment in energy pr
1990.99

s« with private par-

The amount of private power sector investments in Africa
and the Middle East has been very small compared to
Amer and East Asia who have been the largest
beneficiaries (over 85% of the total between 1994-98
ameunting to USSS7.1). Fastern Eurape and Central Asia
received USS5.5 billion, while USS54 billion went to

- sector creditworthiness;

- independent regulation; and

- existence of compet

The explanations for the pressure exerted by multilat
eral and bilateral ageneies for power sector reform
include:

and
-

* Low operational efficiency, low plant availabi
low customer to employee ratios (less than 50,
pared to 150 in developing countries):

output resulting in high
(averaging 794 kWh/U
for EU countries - 1994 dai
qurll'quuloﬂn-lcm LRMC electrieity tarilfs not suffi-
cient 1o cover the cost of operation, generate new
funds for investment and service

new debt for fu
expansion and 1o meet financial commitments with
major lenders:

Relatively low (less than 20%) access o eleetrici

among the population in most countries

* Poor costrecovery in the public power utilities due to

large technical losses, high nondtechnical losses and
 financial management with resultant heavy sub-
tion;

sidi
« Inability of some governments in the region o qualify
for multilateral funding to expand their own genera-
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The South African efficient lighting initiative:

Evaluation of the Hartbeespoort field study
R. F. Price, B. G. Bredenkamp, and C. E. Dingley

aut

n, and f

r activities. Mr Price hasa Mas
el BCONOIT nd environim
has pu \L ished & number of papers on energy and

oint venture cor

Interna
from the Global Environment
he ELL is a demand
that seeks 1o transform Sc
through the promation of efFi
The i
This paper deseribes the abjectives and
Hartbeespoort field study that Eskom conducied (along
ies) in 1999 1o guide the design
nof the fullscale LI (Eskom 2000a).

th Africa’s lighting market

aluation of the

P Eskom sought to determine (1)
whether efficicnt lighting can provide bene

bution utilities, offsettin
peak demand charges, and (2) whether f
cient kamps and distribution through utilit
effective means of selling the technolowy into the market
The evaluation of the field study
would hae a nogative fmpact on
tion utilities” bottom lines, but that the avoided costs of
peak demand could offset t of the revenue lost by
reduced kWh sales, As for financing programmes. few res-
idents of Hartbeespoort availed them: of the lease
option, preferring 1o buy the lamps with cash, Finally,

Inifiativ
qualificat as & Manag
mme (MDP) dipioma from P

the University of Cape Town, with
ture and operation of the

with respeet 1o sal
hours and location of
y and the mu
additional workload.

INTRODUCTION

The South Africa lighting market is dominated by ineffi
neandescent lamps, with very low penetration of
elficient lighting products (Eskom 1998, 2000a). To hegi
1o remedy th 0 May 1998, Eskom signed a
contract with the International Finance Corporation
(IFC) to develop a business plan for a South African
Efficient Ligh ). The abjective of this 3-
year. R6S mil itiati
the penctration of efficient lamps and lominaires into the
South African market. which eansists of three broad seg-
ments:

through wiility depots, the office
the municipal offices limited acces
pal staff voiced ohjection to the

+ low income and previously-disadvantaged commini
are currently being electrified at a rate of

over 200000 homes per year:

ties 1l

*  existing and new houschold markets with multiple
light points per dwelling: and
e and institutional building markets and

industrial plants.

. the IFC, the
skom jointly

Through this efficient lighting initiati
Global Environment Facility (GEF) and
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pmp-rq- 1o address technical, marketing and itutional
rs that have o be o te o costeffee
vobust market for energy officient lighting. The
wribution to the South African ELI is §2.5
million (about R17 million) over two years, Eskom’s con-
tribution is R48 million over three vears. The [FC and
GEF's interest in the ELI is o reduce greenh

come 1o

s

emissions from South Afriea’s power plants. most of
which are coalfired. Eskom’s interest is to reduce its
evening peak demand. which is highly coineident with
household lighting use.

South Africa is anc of seven countries participating in the
JIFC funded ELT(IFC 1999). The other eountries are
Argentina, the Czech Republie, Hunga
and the Philippines.

As a first step of the South African ELL in December
1998 Eskom initiated four “phase 17 field stue
Soweto, idelberg
I artto test mﬂhmlc for improvi

ness,

« Latvia, Peru,

and
ribeesp the aware-
aecessibility and affordability of compaet fluores-
cent lamps (CFLs) for both low- and mid-to-high income
households. These field studies ran for various durations
throughout 1999, but activity on all four field studies
came 1o a close by December 1999, This report presents
the findings from one of the four ficld stu
Hartbeespoort - and outlines the recommendations to
Eskom and the IFC for fulbscale ELI program implemen-
ation that came out of Hartbeespoort. Similar, though
less detailed reports, have been developed for the other
field studics (ITEC 2000).

The first section provides an overview of the objectis
the Hartbeespoort field s
ents the evaluation plan ar
The third section contains the process and impact
evaluations for the field study. The fourth section pres-
ents lessons Jearned from the field study that can be
d to fullscale ELT program implementation.

r
FIELD STUDY OBJECTIVES

Hartheespoort is a small town west of Pretoria with
approximately 3 000 clectricity customers, mostly middle-
and high-ineom The field study
was part of the lown's larger programme o promote the
{ energy and the conservation of natural
o tafl-from the Department of Architeeture at
the University of Pretoria designed this larger pro-
The University also played a large role in de
g the field study {Holm 1998).
As is typical in South Afri he Haribeespoort munici-
pality serves as the local elect distributor, buying
clr-lnru\ in bulk from Eskom and srlhn-v iton toits res-

sccond section pres-
/matrix devised by

ion

residential customers.

wise use

prees.

clectricity sales are S important sourec of revenue. This
field nml\ was designed to show how efficient ligh
can pros de benefits o distribution utilities, urrwmn
ak demand charges. In

lost energy sales with reduced
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> field study sought to determine whether
(with I yment through ¢
ity bille) and CFL sales at utility depots
s were effec ng the

i stomers”

and pay poi ve means of sl

nology nto the market.

After conducting a fo

us group o provide a baseline
against which to gauge changing consumer percepti
the
into a contract with Gener,
Osram whe these CFL

lamps to Eskom for R29.

iskom implementation plan consisted of entering
cetric (GE) 1
manufacturers would sell
<kom, in turn, would provid
the CFLs to the municipality at the subsidized price of
R25 per lamp as well as provide the municipality o K5
commission for every twa lamps sold.

Customers whose accounts were paid in full would be able

ta buy lamps from the municipality at the price of two for
R50 and would have the option of paying for the lamps
through a line item on their monthly he mun
pality would encourage customers to use the CFls in
luminaires operating at peak times, that is 18h00 o
20h00, and in luminaires operating for more than three
hours per day. The town's load profi
tored during and after impl

entation, which (similar to
/ Heidelherg field study 1) would provide
f residential

EVALUATION CRITERIA/PLAN

The International Institute for Energy Conservation

(HEC) conducted & pravess evaluation to ssess the effec-
encss of the planning and implrmﬂ\

study. HEC also conducte pact evaluation of the

Hartheespoort field study to quantify the demand and

energy savings fram the field study.,

HEC carried out the process evaluation principally by
interviewing individuals involved in planning and imple
menting the field study. The process eval
gated whether the field study:

N investi-

o was implemented as planned;

* affected customer attitudes to CFLs: and

« provided adequate data.

TECs impact evaluation relicd an reports provided b
Eskom staff and consultants wha ran the field stud
The outputs of the impact evaluation included the:

the

ies.

number of CFLs sold;

impact of CFLs on energy sales and thus on «

savings and municipal revenue: and

impact of the CFLs on the municipality's 1
demund and henee on the masimum demand charges
the municipality pays to

EVALUATION FINDINGS

In terms of wnits sold and relative smoothness of imple-
mentation, Hartbeespoort was the “model” field <t ly.
Hartheespoort provided insights into consumer interest
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in leasing CFLs and data on the costs and benefits of the

EL to a distribution uility.
FIELD STUDY IMPLEMENTATION

The mayor of Hartheospaort municipality formally
dy on 1 December 1998, Prior to
assistance to the ma

< from major lighting many
o supply CFLs, (2) evaluating those bids and (3) e
into contracts with two suppliers to buy lamps. Oy
GE Lighting were selected as suppli
signed in November 1998,

d coniracts were

Just privr to the launch, the field study coordinators con-
dueted focus groups 1o gauge consumer awarcness of the

CFls prior to the programme launch, The focus groups
showed that there wis no unaided awarencss of the lamps
at that time, it

ither among end

ers OF a1

ipal staff. The consumer reaction was overwhel
positive 1o the technalogy and 1o the proposed pro-
aram Participants viewed CFLs as attractive. high-

technology products and liked the fact that the pro-
gramme would make the CFLs available to them at below-
mark

price:
The CFLs were
at the mun
field study.
redesigned 1t

Id through the Rates and Taxes counter
ipal offices, Prior 1o the initiation of the

dinating the field study
Rates and Tases
“Energy and Water Efficiency Inl
centre helped 1o ercate public awa

hall 1o serve as an
rmation Centre”. The

s al 4 ve

appro-
momentwhen customers pay their electrieity and
A special exhibit demonstrated the con-
candescent lights.

1o the fived display. du

s compared with i

g the first three

ity bill inserts with inl
onal publicity inchuded art
. and public relations campaigns developed by
the two manuf Eskom alsa developed a public
relations campaign. which municipal staff in
Hartheespoort thought was much less relevant and s
cessful than thase sponsored by the manufacturers,

The municipal staff hand
handled the CFL tran
tomers on

ng the municipal accounts also

received training about two months into the
The in providing training was auributed 1o the
Christmas holidays, T
ebruary, sales from the muni

beean

pillt program (previously perceived as additional unpec-
essary work) decreased.
In Hartbeespoort eustamers had two different aptions for

paying for their CFLs:

I. Buy one CFL for R50 cash and get one free, wit

masimum total of s
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Buy up to sis CFLs on credit, repaying this loan (plus
1l handling fee) through a line item on their
y bills over a maximum of ten

R
1o fill in a fors
information. The municipality offered five differe

egardless of the payment method chosen, residents had
that requested & minimum amount of
il inte-
+E 10 a 21-watt Osram
et type). all at the R25
per lamp price. In addition, t high-power factor
CFL was available at a price of R60, Typically, CFLs scll
for R4 to R60 (and sometimes for as much as R80) in
South Africa,

gral CFLs

either in Edison screw or bayon

A further eondition, aimed at improvin
income houscholds, was that buyers mu:
tricity account fully paid up, which was checked by the
- in spite of the strained econe-

municipal clerk. Howey

Hartheespoort residents do pay  the

ing the above incentive 1o pay o
tric account in full somewhat unnecessary.

An important component of the programme was Eskom’s
suaraniee of the CFLs. By agreeing to replace any failed
d customers
ipali-

d allowed the muni

in the technology a
ipate with less hesi
PROCESS EVALUATION-IMPLEMENTATION
!
leng 1 staff were available (o provide assis
tanee, and the municipal staff were not pleased with the

o ion.

field stud: chal-

< launch in December poscd so

. Few [

idea of extra work. Time co
staff made evordination ar
. While the
before Christmas, the progra

ed until midJanuary, the middle of 1l

summer.2

Moreover, the detailed monthly reports the
y requested of the municipality proved to be dif-
fieult to procure, Municipal officials stated that they were
overworked and the sale of lamps constituted an addi
tional temporary workload that might not reflect on their
performance assessment. As o result, it took several
months before the municipality could provide the
University with data on lamp sales, returns, broken lamps,
ete; The problem w. ¢ fact that the
municipality only kept paper records., and did not have
facilities to record the information electronically.

Universi

seems 1o be enthusi

Nevertheless, the municipali
about the prograr
report to the muni

The University makes a 1
pal board about the lighting and
ather DSV programmes, and hoard members have vsed

their support of the lighting field study for positive pul-
lie relations.

Ultimately, Harthe
to extend the
tial April end date. Th

aort asked Eskom if it was possible

several 1
nd municipality wani-

onths heyond its ini-
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ed to use the additional time to gauge whether con-
sumers” interest in the lamps would conti
on sunk in. Eskom agreed 10 a two-

s of the second promotional cam-
s research team proposed a
the local media and the CFL
firms. Although this addition: never took place.
ield « ned active until October
1999,
The.

y nevertheless rem:

information  drive had impacts  heyond
poort, with requests for information from the
g received from as fa d as Knysna

lizabeth.

and Port

PROCESS EVALUATION-CUSTOMER ATTITUDES
Most of Ha

beespoort’s residents opied to purchas
rather than lease them through

The most popular lamps are the integra
watl nmdet- from GE
quality is nat of direet
(llm do not pay power qu:
ower factor models were
tomers,

)
ing and Osram. Since power
pterest to residential customers
fees), the higher priced,
of lintle interest to cus

mer awareness about CFLs has inereased, In
tomers have expressed interest in pur-
lamps allowed under the pro-
e, The stalf interviewed believes that
customers are willing o pay more for the CFLs than they
currently were charged during the field study. That said,
customers did have a number of concerns regarding the
new technology:

Overall cusf
addition, so

b

r bulkhead lights cannot be fitted with the
integral CFLs issued because the CFL

= are too long.

residents wish to u: n CFLs, which is

technically not possible with the lamps sold through

the program.3

3. Although faveurably impressed with the reduced ener-
ey-related environmental impaets of CFLs (over its life-
time, a CFL in South Africa will reduce power plant
water consumption by ~ 10,000 liters and power plant

B}

carbon dioxide emission by almost four tons), some
foned the environmental impact of
s due o their mercury content.

are manufactured

South
ncerned residents worried about local job
Jocally manufactured incandeseents were
1 on & massive scale by imported CFLs.

replac

Finally, with respect to the option to lease CFLs, very few
Hartheespoort residents availed themselves of this o
tunity. The programme did not capture residents” ration-
ale f rring cash payments over leasing, but pro-
gramme staff hypothesize that Hartheespoort's resi
(who are relatively high-income) were not ir ed
engaging in a lease for such a small sum of money. Staf
further hypothesize that the popularity of CFL. leasing
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mechanisms could be much higher in low-income com-
munities

IMPACT EVALUATION - SALES

Figure 1 depiets the steady rise in sales that followed the
launch of the field study in December 1999, From April
(when the field study wa y envisioned ko
July, sales fell as no new coupons were sent out and act
promotion of the

eld study was interrupted. In August,

when the pre redaunched and advertised,

ing again as the field stud

ramme

sales jumped be

to a close,

Figure 1. Monthly and Cumulative CFL Sales
(Holm 2000)

[ Montnly Sales

——— Cumulalive Sales |

Monthly Sales
Cumulative Sales

Monthly sales by produ

GE L

pe are shown in Table 1, The
watt highpower factor CFL costing R60 each must
be regarded as o special case, It eost more than double of
the other lamps and buyers did not understand the bene-
fit of a high power factor. As seen in the table, about 20%
of all sales were 13watt CFLs, about 25% were 15await
and 16-watt lamps
and 2Lwatt CF1
All CFLs that were returned by residents for whatever rea-
sons were accepled without question and replaced with
others of the residents” choiee. The GE 15:wan had the
highest return rate while the Osram 16-watt had the low-
Overall, monthly CFLs return ra ied from a
high of 3% in March 1999 1o a low of May 1999,

IMPACT EVALUATION-DISTRIBUTION UTILITY
BENEFIT

with the balance (54 %) being 20-watt

As a part of the field study, the University of Pretoria
assisted the municipality
lighting ;

measuring the impact of the

d other DS My

ut m over-

S STl S TR SR . N .
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Table 1. Monthly Sales by Model (Holm 2000)

echnicaol Meeting

GE13W GEISW  GE20W GEI5WHPF Osram 16W Osram ﬂ{
| December 2 14 36
January /1 30 80 17 69
February 109 35 o7 15 114
March 50 31 67 03 70
April 131 8l 236 10 106 151
May 90 05 91 [ 14 24
June 36 27 60 1 94
[uly 12 20 3 27 57
August 81 2 18 41 560
September 16 27 15 45 13
October 10 1 20 5 42 5
| Total 611 336 826 21 dol 763
Mkt. Share 21% 11% 28% 1% 14% 26%

all load reduction. Over a period of eight months. the 2
054 households in Hartheespoort bought and installed 3
000 CFLs. U the same average monthly savings per
Lamp (7.2 kWh) and tariffs (R0.33/kWh) as derived in ihe
Albe: a/ Heidelberg field ly, the total monthly elec-
tricity savings by custome: Hartbeespoort comes to 21
600 kWh. netting eustomers (and costing the utility in lost
revenue) R7 100 per month (E<kom 2000b). On an annu-
al busis this comes to R85 200, or R28.40 per lamp.
Sinee the town’s pre-programme load profile was known,
ld predict that the winter peak-demand reduc-
Ls would amount to 112 kW, with a sum-
mer peak reduction of 61KW. Since the municipality pays
a demand charge to Eskom of R40.2/KVA, the annual
demand charge saving is R33 500 (|0 x 61) + (3 x 112)] x
40.2). The saving by the municipality on its encrgy
charges from Eskom comes to R19 200 per year. Together,
this amounts to a saving of R18.20 per lamp per year. The
net effect on the field study on the municipality is thus a
loss of abaut R10.20 per CFL per year.

LESSONS LEARNED

In Hartheespoort, Eskom examined o number of opti
designed 10 remove the awarencss, accessibility and
affordability barriers to higher lévels of CFL penetration
in the South African economy. (Prior o the field swdies.
Eskom had already found that CFLs were largely accept-
bl to South African consumers,) The following sections
ribe haw the results of the field study will impact the
ELs planned act i pro-

indings from several of the other ficld

gramme areas.
<tudies condueted by Eskom are reforenced in this see-
ton,

DISTRIBUTION UTILITY ACTIVITIES

The Hartbeespooart field studies showed that targeted
M would have benefits as well as costs for distribution
utilities (in this case the municipalities). The
Hartheespoort numbers are not convincing from a purely
profitability perspective (as  compared to  the
Albertinia/Heidelberg numbers that showed that the
financial benefits of reduced peak demand slightly out-
weighed the financial costs of lost energy sales) but <tll
show that the avoided costs of peak demand can partially
make up for revenuc lost by reduced kWh sales.

SALES THROUGH UTILITY PAY POINTS

To build customer interest in €
the ELI could sell CFLs and €]

within a targeted arca,
dedicated fixtures from
Eskom tested this option

ipal utility). Difficulties in obtaining approval from
Eskom management in Soweto resulted in that field study
never getting started. In Hartbeespoort, sales through the
local council were relatively brisk, but the office hours
and location of the municipal offices limited aceessibility
ion 0 the additional

and the munieipal staff yoiced obje
waorkload. Despite the brisk sales at Harthcespoort, prob-
lems in Soweto and staff complaints in Hartbecspoort sug-
gest that the ELL pursue other potential distribution
channels in the future.

TRANSACTION SUPPORT AND FINANCING
When buying lamps, mast South African consumers make
their purchasing d
than life-cyele costs. As o result, a relatively expensive CFL
is much less attractive than its standard incandescent

based on the first costs rather

on
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age consumers to buse their pur-
m wanted 1o test
¢ programme that

hing o leasing
e meth-

omer acceptance of a C
ld

program

While Eskom planned several field st
both of these aspects, only ane of the planned field stud-

dies to examine

ies was

rried out and its results were inconclusive, (As

tomers availed themselves of the
poort field study)

lease
Asur
and analysis. befo
mplement.

ESKOM INVOLVEMENT

The field studies, including Hartheespoort, show that the
ELL should avoid relying on F: ary imple-
mentor. The field studies that progressed most smoothly
were those th
Eskom staff (e
st

its own research

required the least direct support from
. Hartheespoort and Kutlwanong). The
issue
Soweto and slowed it in Al
that when Eskom staff involvement is required
the involvement should be formalized. This could b
accomplished by working with Eskom to revise
Performance Indicators.
CONCLUSION

Eskom implemented the Harth
vide data that would assist the development of a compre-
hensive business plan to transform the South African
lighting market. In Hartheespoort, Eskam sought o deter-
‘mine (1) whether efficient lighting can provide benefits to
the distribution utility, offsetting lost energy sales with
reduced peak demand charges, and (2) wheth
for efficient lamps and distribution through v
swas an effective means of selling the technology into the
market.

admin

ot Ficld study to pro-

Eskom and its partners carried out the Hartbeespoort
field study over a period of 10 months in 1999 To entice
customers 1o purchase the highe(ficiency lighting prod-
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imicipality’s hottom line. but that the av
peak demand could offset much of the re
reduced kKWh

ided costs of
nue lost by
lesson 10 the

o, Eskom will apply thi

1o sell the

0 Ahnlni\vllmn utilities, but will point
reduced demand charges from the proliferation
of efficient lighting technologies can substantially offset
lost electricity sales.

As for financing programmes, al
Hartheespoort availed the of the lease option, the

g open the possibility of exploring this option
further. Finally. with respeet to sales through utility
pots, the office hours and location of the municipal
limited acecssibility and the municipal staff v
onal workload. As a result, Eskon
will look 10 use traditional retail channels to sell/distrib-
ute ( n 1o, relying on ut

hough few residents of

s rather than, or in add
pay points.
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The implementation of the field study oceurred without
ffieul although municipal stafl did
express irritation with the additional workload of selling
and stocking the CI nately, Hartheespoort re
dents bought nearly 3,000 CFLs through the field study.
Customers tended to prefer the higherwattage, higher-
lumen madels, CFL return rates averaged ronghly 2%.

The impact evaluation of the field study showed that the
initiative had a negative impaet on the Hartbeespioart

Study Report
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1 Albertinia and Heidelberg are smll communitios in
the Western Cape with liule industey and relasively
high elecwricity tariffs. As with Hartheespoort, m(‘
Albertinia and Heidelbecg field study iested how offr
cient lighting can provide distributed utility benefits
offsctting lost encrgy sales with reduced peak deamind
charzes.

CFL programs are wsually run during winter months
when lighting necds are the greatest. Eskon, fiowey-
er, deemed its necd to start collecting data on poten-
tial ELI activit
ing.

Dimable CFLs are available, but they are much
more expensive than standard CF1 3

as mere important lJmn perfect tim-
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Report on the National Electrification

Co-ordination Committee (NECC)
JG Louw (City Electrical Engineer, Tygerberg)

1. INTRODUCTION
Mhe deli
funding of electrification has ente
The past year has seen the AMEU really pulling its weight
and various members have attended o large number of
m s of the AMEU and

eration around the unil

ings in order to protect the ri
Local € pent

nvention of the AMEU in Bloemfontein four
ets of task team mecting

Since the
plenary
for every plena

i approximately two

The following 5 were tasked to attend task team

meetings:

. Planning T in: Danic Potgicter and Deon Louw

Non-Grid Allocation Task Team: Peter Fowels and Tim

3.
Peter Fe
4. Strate usk Team: George Ferreira
AMEU/SALGA  was ably represented Howard

Whitehead and At van der Merwe at th iC Plenary

meetings with the task wam me

A huge effort was put in to get the new clec
funding scheme going in time for the 2001 calender vear
[hese were basical-

but various delays were encountered
Iy linked o three problems which are:

* Whether the source of funding would be from a levy

on generation or from the ] scus.

+ Ownexship and control over nongrid eleetrification

* Responsibility for co
2. DISCUSSION

During the past year numerous aspeets of the electrifies-

munity liaison.

tion process have been deliberated and most have reached
consensus.

2.1 ELECTRIFICATION PROGRAM

It is the National Government's intention to have univer-
y by the year 2010, To achieve this
y has to b addressed in the fok

5 million d exist in South

i n dwellings have been electrified.

iii The rem: 3 million dwellings need 1o be electri-
fied by 2010

i An average backlog electrification rate of 300 000

ngs need to he achieved per annum,

The above 1ogether with new electrification equates 1o
1.2 billion per
2.2 FUNDING OF THE ELECTRIFICATION DRIVE

Various arguments were raised for the way the electrical
fund should be rais

i

[ fundin,

the clectricity industry
with loans taken up to do
burdened with the uneconomi
it is feared that the industry will not survive without very
high

I operation vost,

s 10 other consumers.

w is that the sourc

The other point of Tunding

o
o this case are

- possible

rural areas, The average cost of elecirification within city
areas is estimated at R2 500,00 per connection whereas o
cost of R20 00000 per consumer would be the case for
deep rural customers,

It was therefore necessary to look for an alternative source
v and photovoltaic cells were looked at and
and a conmection at

of electri
found to be an acecptable alternati
a cost of R3 500.00 per consumer.
This coneept was debated at length where it was at first
felt that this method cannot be considered to be electrical

and would therefore not he within the
ity of local government. It was however felt

ulation

subjeet and jointly agreed that the control of all forms of
household ele

cised by the utility of

hin the nongrid elec

 emerged,
nonsgrid area would be allocated to a conces-
siomaire (o operate and maintain. The batteries used by a

Normally

PV cell system would have to be replaced from time to
time. This resulted in the necessity w charge a monthly
basic fee. A monthly fee of R45.00 is estimated. Thi
resulted in a dilemma as only the richest of the poor
would be able to afford this if compared with the average

-
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d consumer and the latter con-
sre power than the 100W

cost of RI2.00 for a g
sumer receive considerable
deiverad by a PV cell.

This debate is currently raging and as we speak a nation-
al warkehop is being held at Midrand 0 look at various
ather forms of encrgy.

2.4 ELecTriFicaTioN MoDELLING TooL

A soft
and manggement 1o decide whether grid or nongrid
should be utilised. This GIS based pragram was developed
by consultants using data basi= from Eskom and national
government. This model would predict the cost of con-

re program was developed 1o assist the designers

nections at various geographic areas.

I could also be used itera in order to add on to the

eid as it grows from year to year. By increasing i)

ctions, areas can be determined where the
1 to extend. By starting with
cost arcas and progressively working o the

of the conn
grid would not be eco
the maximn

less ¢
non-gr

Iy areas it would be some time before the grid and
arcas would meet

The wol was tested in the Transkei and Durban Metro
areas and proved to work quite well in the Tran
but was not effective in the Durban Metro area. The con-
cultants are busy adjusting the program to make provi
sion for the circumstances of the Kwa-Zulu Natal arca.
2.5 CommuniTy Liatson

ei area

ional government felt that limited negotia-
nd - that it
tion to

tion with communities should take place
would direct the quality and quantity of clectri
SALGA felt that the require:
on and the Mun
adhered toand in partien
Planning (IDP) process sf
With the IDP approach the community would be thor-
oughly consulted through liaison processes. Not only
would electricity be addressed but more impartantly it
wontld be addressed in conjunction with all the other sery-
es thit local government is constitutionally responsible

ents of the
pal Systems Bill should be
r the Integrated Development
d be followed.

for.

The IDP cone
oped 1o deterr
rale players w

pi was accepted and a process was
 the interaction process between all the
the IDP communieation process.

Annexure A indicates the interaction between the various

players.
2.6 NATIONAL ELECTRIFICATION AND

IMPLEMENTATION SYSTEM
2 is build up of various building blocks,
p of the following:

The whole syste

These are made

2.6.1 National Electrification Pra;rnm Management

ontains the function of the two main

namely the DME and the National
on Advisory Board (NEAB). The NEAB will
lly be the NECC. The functions of the two role play-
shown under Annexure B.

This building b
role playe
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2.6.2 National Electrification Business Planning

This function is to be outsourced from the DME and it
ded that Eskom would initially assist with this
task with possible help from SALGA. Discussions have
started 1o ercate a national body under control of the
REDs 10 house thi onal orientated struce-
tu is building block is shown in

was s

and otl
. The functions of ¢
Annexure (

2.6.3 National Operations Management and
Administration

This funetion is very mueh the same as 2.6.

found that nat enough capacity exist ontside Fskom and

SALGA and it led 10 initially place this task

under the control of Eskom. The detail of this function is

nd it was

dec

wwi under Annexure
264 Database and Modelling

Again this building block under Annexu

also

265  Project Management and Administration

Similar to the above, this funetion will at local level be
controlled by the RED but will be coordinated by a
national body initially 0 be Eskom assisted by SALGA
Details of this building block are showst under Annesure

2,66 Treasury and Disbursement

1t was originally the intention that this function be driv-
en by the DBSA or the Central Energy Fund, These enti-
tics, however, felt that additional stafl would be needed
and declined 1o as: Again the assistanece of Eskom and
nal structure is 1o be used. Detail is shown in

later a nat
Annexure
2.6.7 Total Process

strueture with all the building blocks put together is
shown in Annesure F &H.

2.7 Electrification Organisation

The varion

individual role players are shown in an organ-
igram schedule. Annexure G shows how the various fune.
tions relate ta each other.

2.8 Electrification Standard

Eskom. NER and the AMEU comvencd on two oceasions
to discuss standard
nection fees. A s

| electrification designs and ¢
tof supplies has been agreed upon
ng from 254 deepish rural consumers, 8A semi-
urh.m 10 20A urban low-income consumers have been
agreed upon. It was also decided that any stronger con-
wns will nat be seen as low inco,
being put together and onee
to members,

2.9 INTERIM MEASURES
As considerable delays have been exy
measure has been decided upon, The new e
process will come into
cation financial vear will run from April ta Mareh. The
NER claims that an amount of R100 million will he avail-

rangi

detailed list is
mpleted will be

ribute
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deavour  the restructuring towards F

Al electrification. The  electrification process, O

nd electrification will

and members are urged to urgently submit their projects  will kick §
far the year starting on April 2001, Members are urged to assist wi
3. CONCLUSION process and especially with the

dant on the our-  Proces:

AL |m~< nt the whole process is de
decision on the
is expected that the amalgamation of mut

unding «

al

ANNEXURE A

Negotiation Process
CABINET 1

Approve national sector budgets.

2Ds will cause del
the new municipalities are
and funds for the year 2001 up and running it is expected that the new IDP pros

eeting

= in the

start in earnest.
th ihe clectrification
o community liaison

1 Let us put our efforts into the process and let us have
csand  South Africa 100% electrified by 2010,

DME responsible for macro policy/pracedures! systems
and guidelines. Adminisirate budget and monitor over-
2l NEP: Develop and implement a policy and requlato-
ry framewerk; manage agency contracts, initiate: and
integrale planning, implementation, moniloring NEP |
and payment outputs.

[Province interpret strategic direction and approve
provincial electrification program, Convey mandate to
the metroidistrict councis. Harmonise IDPs Decide
provincial; prioritisation.

NECC advise the

implementation and
performance
of stakeholders.

DPLG consoidates
municipalties
Requirements,
‘negoliate national
directive with DVE.

[ MMSDs Responsible
| for micro policy/

WetroiDistrict Councils consoldate the IDPs and foed |
electrification plan proposal into RED=s. Give feedback
1o Municipaies.

| REDs receive
strategic direction

from DME, deveiop

provincial electrifica- Local Municipalities confirm community needs.
fion program. Prioritise in line with IDPs based on electrification direc-
Negotiate plan with live, monitor and evaluate implementation. Address
provincial district and | local electrification conflicts.

MMSD's.

Communities: Informed about electrification directive,
plans and projections by RED=s or municipalities. |
Identify and spell out electrification needs to municipal-
ities, feed needs to REDs.
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ANNEXURE B
[ National Electrification Programme Management =
rEME National Electrification Advisory Board

Meeting

The outputs of DME in this process are to!

* Manage the National Electrification Programme, Planning
and Implementation system.

Manage the coniract with the agencies (National
Electrification business, Planning National Operations
Management and Adminisiration, Database and Modelling
and Treasury and Disbursements).

Develop macro pnl\cyﬂpmmdumsfsysbsmi guidelines for
the National Electrification Programi

Develop and administrate the NaLmr\aI E\enlnﬂralmn
Preqramm budget requirements (annual, 3 years and cash

flows).
Monitor overall National Electrification Programme perform-
ance and develop comective actions where necessary.
Establish and maintain a communication node on the
National Electrification Programme.
Provide a secretarial functian for MEAB by preparing agen-
das, minutes, budgets and reports.
Receive/interpretiscreen disputes and recommend on
action
Undertake special assignments as
Strategic programme moniloring, audmng and reportiog

The outputs of the NEAB are:
*  Toadvise the Minister on:
* Strategic direction and policy
* Hi-level targets and objectives
* Budget requirements
* National Business Plan
* Programme allocations and approval
* Programme adjustments
* Appointment of agencies
* The initiation of consuliations and special investiga

rateqy and related maters
* Resolution of hi- level disputes
*  Exercise any powers/duties as mandated by the Minister

Note 1: The NEAB in & non-statulory advisory body 10 the
Minister with the follawing proposed competition:

Chair, DME (Depuly Director-General Energy or Chief
Director Electriity);

NER(1);

Senvice Providers (REDs) (2);

SALGA (2);

Department of Finance;
Department of Provincial and Local Govemment; and
Cther (1).6.9. Treasury

Note 2: In order 1o prevent programme delays & close commu-

nication and decision making link with the Minister is advisable.

ANNEXURE D

DME (2) (Additional to the Chair: Director Electrification®1);

(REDs/ Eskom/Municipalities)

Project Management and Administration

+ Project Planning
*  Selection:

*  Design

* P Harmomsa!\nn

Project Management

Financial admin, progress monitoring &reporting
Payment requesting process

Project queries & disputes
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ANNEXURE C

Teth Technical

Meeting

National Electrification Business Planning

¥ Py M

1t and

‘The outputs of the National Electrification Business Planning
function are:

+  Regular programme overview,

Setiing of purpose objectives (mission; philosophy, vision:
target, market, products, growth scenarios. synergy with
Government White Papers and other Government direc-
tives);

Extemnal environmental analysis (political, economical;
social; technological; environmental impact, institutional;
financial);

Internal environmental analysis (Industry strengths, weak-
nesses; opportunities; threats; to cover al 5 operational
amas "HMHM DMEJEuﬁrd p(annmgfmoda\mg

and {project execution by the distributors);
Scenario development (Realistic selection of optimal modeis);
Setting of programme abjectives and targets (test against
the 3A's= Affordability, Acceptability, Availabllity);
+ Development of a Market Pian (hamonising with regional
|DPs initiation of R&D in respect of tariffs and technology.
Implementation Strategy, Communication and Promotion
Strategy; Financial and Numbers targets, Product range
and application; Pricaftariff issues Place);

a Programme Plan (approval, allocation and com-
bination of individual regional programmes);
Develop a Production Plan (As collated and summarized
from regional plans that will address the following issues:
Capacity [in-house, coniracted and suppliers]; Faciities;
Materials: Inventory; Methods+Standards; Quality control;
Develop a Resource and Structure Pian (Human resources;

The outputs of the National Operations Management and
Administration funclion are to;

Ensure availabilty of funding;

Manage the application process;

Managa the allocation process;

Manage the programme database;

Manage progress performance of the programme (Regional
implementation

Versus the approved National Business Plan);

Assume responsibility for overall programme control and its
mandated power to enforce periormance;

Manage claims process;

Manage the auditing process on the programme;

Assist regions with individual project auditing guidelines lo
support claims;

Manage programme reporting; and

+  Provide an advisory to the REDs

Note: It is recommended that this set of functions be out-
sourced to Eskom.

Database and Modelling
+  Updated National database system which will include:
GIS data

HELP data

Topographical data

Census data

Cadasral data

Electrical data (Plant and Circui)
Modeiing the needs and supply processes
Development of data models:

In-house and Quisourced activities) (Note: This includes all «  Data acquisition
activities from the NEAB Secretariat; Planning; Modeling; + Dala management
Administration; Control; Management and Treasury); +  Data maintenance
+ Develop a Financial plan( Detailed budget for year hievel . Data gistribution
budget for years 2 & 3; good indication budget for years 4B . Merging of data from various sources
10; year 1 monthly cash fiow plan); and + Standardization of data for ready accessibilty
+  General programme cantrol. «  Development of modeling scenarios J
ANNEXURE E
Treasury and Disbursement

The outputs of the Treasury and Disbwumn! function are to:
+ Manage the treasury function:

Administration Proce:
Recefve transler paymanls from the DME:
Invest unspen funds on  day to day basis

Ensure that audit requirements are sat

Disburse verified claims within agreed imeframes:
Provide DME with reconciliation reports; and
Provide DME with monthly status reports.

Compile budget :Tm\m mrnmuzly/weewy) In conjunction with DME and the National Operations Management and

Receive verified claims from the Operations Management and Administration Process;
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ANNEXURE F

i National Electrification Planning System
National Electrification F \ational Operati i |
Management Management & Administration | ;
(DME’NMIOI’I8| Electrification Board) +  Project management of Programme

National Project Appraval Pracess
Pl
GukdemesTradhuaoly + Progress monitoring and adjusl-

«  Budget
. @l ments
::::é?:ﬁ:ﬂ: + Claims Administration & Certification
Programme Monitoring & Auditing Reporting
Dol Treasury
Project Auditing Process

Business Planning -

Strategic Analysis = 5
* Scenarios | Project Management and Administration
DP Strategy objective Seting (REDs /ESKOM Regions /Municipalities)
¢ FundingBJigel Project Planning
+  Aliocation Selection
«  Standards(NRS) Design
O IDP Harmonisation |
Lo+ Annual Business Plan Project Mans o k
. E"‘"‘-?“I ';;";m Financial admin, progress monitoring & reparting
5 T;ng‘; eﬁmm Payment requesting process
PR sl Project queries & disputes

| Database & Mod
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ANNEXURE G

18th Technical

Meeting

DME
Minister

National Electrification
Advisory Board

DME

Chaired by DME

Director General

DME
Deputy Director General

DME
Chief Directorate
Electricity

i
Deputy Director

[
ity Director Deputy Director

Electrification Planning Electrification Programme: Electification Regulation,
tc Monitoring & Evaluation

Energy Officer Energy Officer | Energy Officer

NEP Management NEAB Secretariat 'NEP Evaluation

Officer Admin Officer Energy Officer

Non-Grid NEAB Secretariat

Reguiation &
Dispute Resolution

o ._i Database and Modelling
Programme Administration
and Control

Programme Database
REDs G wicion

Planning, Modelling, Treasury & Disbursemant
Administration and Operations Agency
Management Agency
Business Planning Treasury and
Reporting
Disbursements
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Technical

Meeting

Implementation System

Block Diagram of the National Electrifcation Planriing and

National Electrification Prog| M ment
\Department of Minerals National Electrification
|And Energy (DME) Advisory Board (NEAB)
To take overall line forthe  To adh Minister on

tions and policy to consider and recom-
mend the approval of the annual|
National Electrification Programme and
refated implementation and perform-
ance issues through representative
staksholder involvement

National Electification Programme by
budgeting, managing agency coniracts
providing a secretarial service (0 the
NEAB, initiaing and inlegrating plan-
ning, implementation, moniaring and
payment cutputs through a lransparent
consuling and communication process.

Treasury and
-

To pravide a timely and effeciive
claims processing and payment sys-
tom for the National Elecirification
Programme

National Electrification| | National Operations Project Management ‘
Business Planning Management and And Administration |
Administration Fie Tt eis et i)
To develop and mﬁnl::hh::! To effect detailed project planning |
business system and implementation at local and
ent stralegic control process that wil Emmmam:: | regional lovel (hrough a consaliative
delailed annual business pians WC """m"’ m" "’“‘h m’- ; The| "] process. (Executed intially by Eskom
at national and regional leve!. effecive managemen and conirol of | Regions and Municipalities and ulta-
approved annual business plans .y REDS)
according lo approved fimeframes
and budgels, receive and authorise
‘payments and o develop and main- |
- tain a approved information system, ‘
Database and Modelling
To provide and maintain relovant i for the National Prograimiie 1o enable staksholders
and DME to:
+ Make the necessarry decisions
+ Set targets:
+ Faciltate allocation of resources
+ Formulate guidefines and directives
. strategic analysis
* Manage the new Natianal Electrification Programme:
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Report on the proceedings of the publicity and
training committee for 2000
J.G. Louw

1 TRODUCTION

rlwlu- year 2000 was spent mainky on @
 between Eskom and the AME

d with the changeover of the gover-

ng Boards to w..
(

ng to unify
. Some prob-

lems were encount

nanee of training from the o
pral Education and Trai
Various other matiers were looked at such as a new s

dent assistance scheme and eapacity building seminars

matters the \\II U News continues o be

n and now has
on calculator as well

AMEL website also had some reconst mnl
tive houschold consumpti
as links to relevant of

2. DiscuUssioN

er wehsites.

2.1 Training
As was reported last year, Eskom and AMEU came togeth-

er to try and unify their approaches towards
task team was put together consisting of the h
various municipal training col e equ
counterparts in Eskom. They started off
Tooking at equalising the unit standards.
dards are the building blocks of any curric

res and

with a gro
The unit star

An andit taur was undertaken gate the facilities
¢ centres of both

uite interest-
mongst the

and courses offered at e
parties in South Afri
ing amd a lot of good
training centres.

he results we
1l was established

With the new training system being put in place in South
Africa all municipal electricity personnel together with
rest of 1 icipality will fall under the Local
Government SETA whereas the Eskom counterpart w
under the Encrgy SETA. [t was felt that this deselopment
counterproductive 1o electrieity training and the
AMEU/Eskom training working group dec
standardise ing system such that both role play-
ers would fall under the same umbsella. Both S
were adumant that each would like 16 retain this function.
On the training board front various attempts were made,
1o persuade the board ta alter 1 point of view to that
of unificd and standardised training for Eskom and
AMEU, To this end a workshop was held on 16 May 2000
with the local government component, The result from
an elec

led 1o strive 1o

the workshap was that it be suggested th v
n sub-chamber be developed to look after train-

of both Fskom and AMELU. Itis sugzested that
this sulchamber be answerable to both the relevant
SETAS. Once the REDs are in place one of these report-

mber could be
pre focussed approach to

es could be severed and the sub-

ained to enable a much
electricity distribution train

A report, explaining the abose, was put 1o the Local
Government SETA board for their approval and/or com-
ilar report

ments. Onoe approval has been obtai
would be put to the Energy SETA and if we are succe
the hall would be put into motion to follow the preser
routes 1 formally established a combined training sys
tems.

Idition to the above the committee has also looked at

pal staff to enable them 1o func-

retraining of muni

tian properly within the envisaged new REDs. A training

councillors are also looked at. This has, how-
ahelved until after the election as it is not cer-
at this stage.

tain which councillors should be trai
2.2 Student Assistance Scheme

Currently five

students are being supported. A huge

and assist previously disad-

effort is being made 1o attract
ntaged students and to this extent SALGA has been
dof the schen

It has also been
ry to cap interests if this

in order 1o as

<hould be getting to he exces
2.3 The AMEU News

Tarke continues to deliver an exeellent product and
end | would like to thank him for the continued
i he has put into this paper. He has cortainly
cet am example, which will be very difficult to follow.

al Max is urging everybody o send him as many
an. He says there can never

The committee is looking at ways and means 0 enhance
the image of the AMEL and a d
Paul Alberts, a rend

sion was held with Mr
ed photographer and writer. A

display at the Mossel Bay Technical Me
3. CONCLUSION

T'he past year has been an extremely busy and restructive
year. To this estent the team of the Publicity and
Training ee must be congratulated for the effort
they have putin. T would like to thank the President, At
van der Mecrwe, Peter Fowles, George Ferreira, Neil
Croucher, Paul v rk. Howard Whitehead. Hannes
Roos, Max Clarke and Al Fortman for their contriby
1 like to thank our General Secretary
n and effort he has put into th

omm

I wo

massive contribg
mittee.




Proceedings 18th Technical Meeting

Report on the South African Revenue

Protection Association (Sarpa)
Peter Fowles

very much for the oppartu ; _—"‘l o Revenue Protection Reference
rt back on t i Do

the South African Revenue .

on (SARPA) over the past year.
All of these ook place o The papers prosented at the last
ey alibcanlane  § | SARPA Conference

who served nearly twa years as President al !

of the Association duc to the premature
the previous President who
ESKOM to start his awn company
CONTENTS

This report back will focus on three

that contains papers and
use to people oper-
ion ficld.

Assoc

ue profe

y al

Standards and Legal Resows

v that contains & num.

around

ion and case notes, and dards such

as NRS 055,
areas: o Reference Material.

* Our main achievements over the past + Finally, it contains links to other re

| evant websites
1t Annual
ritzburg Mr Peter Fowles

* Tamper Database
Under the “Reference
bilished

ial” section

st and 1 and

the website we hay

latabase of some

+ Some of the ativities we have planned for the next the methods used 1o tamper with electricity meters.

year. This database is obviously not comprehensive but it
ACHIEVEMENTS ion of assisting some of our
« Membership ler ones, 1o be swnre of

some of the

imon techniques used in tampering.
nts s the slow but steady
i Access is restricted 1o mem
now have
passwords by Jean Venter,

The first of our achieve

who are provided with

wih in our membership. W

o Utility Members

The next achievement is the coming together of NRS
055: Code of Practice for Revenue Protection

A few years ago the founding members of SARPA iden-
The chairmen of our six active branches report good tified a need for a set of
by me nd many wh

iate Members

delines o assist organisa-

attenda

e not yet

0 programmes,

members. t branch meetings, used by the
* Website upgrade ¥ . far developing a code of

1 would like to tell you the improvement to aur website practice;atid canduot, This draft; codo w

that has bee cated and managed by SARPA's the; Elestricity . Supp

contents and will shy
ation NRS

n Venter, For thos tly be issuing them

can be foun al Spec

T will not be going in

v any detail but for those of you
who are interested. a copy of the third, and final, draft
of the document can b viewed on the SARPA website
puncerents’ on which: relevant as can o paper on NRS 035 pr
natices are posted. Outram of Port Elizabeth at the
* The se

Constituti

The first is ‘An

ted by Martin

nd provides a copy of the Association’s Confes

Suffic

n. & membership application form a to note that although the code wa

tact details for the membors, inchu establish m best pra by el supplie
thie: Ensontive: oy er ors, these practices could also be
 Then there is a seetion alled *Resources’ which is bro usedd by other service suppliers,

ken down into:
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+ Standard Electricity Supply Bylaws .
w

posed standard o

have provided input f
ieity supply bylaws. particularly
protection,

r the formulation of the pro-

in the areas relevant o rev
Section 11 of the Electricity Act

her the work done

by SARPA, repo

ed at the
amendine

notice of the Ah«mnm-umnuflhc-lr eleets

Unfortunately our attempts 1o amend Il'li-|mniunui "

the Act. or add regulations to the Act,
empower electrieity suppliers 1 diseonneo
tricity supply i

event of tampering being deteeted. have been put on
hold for the moment. Whilst th of the
prope

18th Technical

Meeting

We were treated

e keynote address
Middelburg. He
s in Middelburg’s sue-

by Councillor I

ave s an ov

ng their debt arrears situ i receiv-
o Award for 1999, Crucial
jon was the acceptance by

ing the nati
o this suceess in his opin

ans that some unpopular & ns need 10 be
and the elose cooperation between politicians
an-

gofa

A by
Department of Provi
cated that the combined Local Government 60 day

and over debt has increased to a staggering R16.
as at June 2000, This figure of cou
an estimate of nondechnical losses,

does not i

f We ha » Conference elected a new President. Peter Fowles, and
or some time. We hay -
sle will be incorporated new President-Elect, Dewalt Smit of GIMC,
ol i datial * The term of office for these office bearers was extend-
£ snge B Boow st ed 10 two years by an amendment of the Constitution.
woeting that they ensure  PLANNED ACTIVITIES

that their current electricity supply bylaws allow them =
to disconnect an electricity service without notice if
tampering is detected. Recent High Court eases have
shown the value of the bylaws in this respect as Port
Elizabeth
nect o

bylaws umlle umn 0 .u.ummt\

tampering, while those of R

Further details on this matier ¢an be found on the — «
SARPA web:

+ Training

SARPA has been involved with relevant Sector
Fducation and Training Autheritics (SETAS) on the
provision and standardisation of training material for
revenue protection skills.

41 ANNUAL CONFERENCE

ove on 1o the 4th Annual €
aritzburg o few weeks ago, and highlight a frw

zates, whi
conference attendanee.

There were mare Local Government politicians, treas-
ury and water people than we have had befo)
which could indiea
problems i

conlerence

awarcness of th
aging interes

At th eeutive Council m:
Mareh we spent a few hours asking ourselves what
should the mission and role of SARPA be, We have
planned a oneday session for 13 October 1o put some
m o this work and to talk about the form that
SARPA may take in a restructured electricity distribu-
lustry.

ng at Hartenbos in

ion i

Over the last yeg

r. Dean Louw has presented papers at
din African countries to the north
r borders, one in Tanzania in October 1999, and

the other in Kenya in June of this year These have
stimulated a lot of interest in the activities of SARPA
as these countries struggle with the problem of an esti-
mated

o non-teehnical losses.

Deon Louw was subsequently asked 1o assist in for-
mulating an Affican Revenue Protec
(ARPA), and so with SARPA,
Councils’ financial support, he
the East Affican Power Industri in
Kampala, Uganda from 1618 Oc 2000"and will
i ral meeting of ARPA on 19 October

1 Association
SKOM and our own
ding

We hape to be h
Middelburg ¢

g the Sth Annual Confere
g August 2001,
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Pricing study for South Cape Karoo Electricity

Distributor
Hendrik Barnard

L. INTRODUCTION

r

F shart the Forum, has been focus

over the past 8 y at forming a RED (Regional
city Distributor) which will truly fulfil the objee-

tives set by Gow

he G

pwernme:

(SCKEF).
s efforts

pe Karoo Electricity For.

Southern €

nl in terms of:

for |
) ta provide electricity supply.
wy Policy White:
n number of financi

provides

= The Minerals and E er which
calls for the maxim

RED.s.

ly viable

s Tespon-
ernme;

quires effeetive and viable Local Government in
South Afr

The Forum has appli

US-AID has made funds
ilable 1o

av support
practices  which

support the democr

will

d - obligati

vernment in
South Africa. A project
has been  approved

whereby such funds can
be used (0 undertake an
extensive study 1o com-

plete u detailed pricing
study for the region,

The seope of the s

Mr Hendrik Barnard

les 1o guide the process.

is as follows:

* Set clear pricing pri

ely red st

ats for each

¢ Develop ringfe

ply. which was granted !
heen met as far as is possible. A RED company has

Ne Exd New LG's

I I Southern Cape Distr Cnl
2 Ladismith/Calitzdorp LG
3 2

' 3 Laingsburg LG

5 I Langeberg LG

6 1

7 1

8 1

9 5 Plettenberg Bay LG

Beaufort West LG
Knysna LG

10 Beaufort West 6
11 Knysna
12 Sedgef
13 Oudtsl

& Oudishoorn LG
1 Deysselsdorp 8

15 De Rust 8

16 Mosselbagi 0 Mosselbasi LG

17 Grootbrakrivier & ]

18 George 10 George LG

19 Murraysburg 11 Central Karoo Distr Cnl

20 Prinee Albert 12 Prins Albert LG
2. BACKGROUND

The Forum has st objectives to apply |
of costing and pricing. which are in line with practic
iy wilities in the world.

lowed hy top ek

elect:
* De

ity departm,

op detailied pricing policy for the region

* Underta

detailed Cost of Supply study.

* Develop a set of regional electricity tariffs for cach 1.6
ve of the:
1 be applicd

analysis is to obtain a set of tari
the newly formed LG and in each
LG, the moment the RED becomes operational.

The full stud
dred pages. T

d details will contain
per cont of the highlights of
< it stands at the me . Th I 1
results will be made available to all memb,
AMEU when completed.

3. RINGFENCING

The primary focus for ringlencing is

couple of hun-

ns som

the Mtudy

level
= of the

ensure that
the Lo
rnment (LG) and the electricity department are fair
and transparent,

charges and cost allocations hetween
G

carn a substantial part of
ity departments in the form of surplus

irplus figures published. are usually
far from the true surphus burden being placed on the
electricity departments. If electricity is removed from
LG me from surpluses will be replaced with a
transpi Dy way of a levy ha
that ‘

it revenue

income in elect
es. The transpare

on tis there-

fare icity departments he

ssen the elect

ring d sa that:
. irplus burden is known,
. orrect decisions are not made when effi

LG electricity departments and
compared,
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tariffs are based on correct costs without surplises,

the  electricity
s and surpluses

LG are not affected nogatively i
departments are transferred out of L
are replaced by a transparent LG tax,

+ LG's will be in a position to apply the tax select
when drawing large enterprises to their respeet

ely

are:

The exercise of ringfenc hing t0 do with ques-
oning the current or future practice of LG's to tax elec-
t to state the true surplus
away from
LG negative

LG control does not effect th
3.1. Key focus areas

There are a number of practices which affect the a
ey of the cost and revenue of LG electricity departments,
The following ones are the most important:

Services supplied by the electricity departments to the
rest of the LG where no refund is made or where the
tof supplying such service,
The services imvolved here inelude inter alia the follow-
ing: Electrical maintenance of LG facilitics such as water
work: works, buildings and houses
Electricity department equipment and other resources
used by the rest of the LG with no or inadequate refund.
This typically includes heavy vehicles, large machinery

i

refund does not cover the e

sewera

and ms reads
Public lighting, including streetlights, high mast lights,
robots and parking lot lights. This service is considered a
e and not part of ele ty supply. The costs
and charges involved are the following:

re.

Capital cost to erect the streetlights. In many cases this

is provided by the developer imolved or is actually
d for by the LG. In some cuses however this is
anced by the electrieity department and forms part

of the electricity assets. In most cases there is no

to the LG to cover the capital costs.

* Operating costs 1o muintain the lights. This includes
the repair and maintenance of the structures and
replacement of the globes. Many electricity depart-
ments have tarilfs to recover this cost from the LG, but
in most cases there is an under-recovery,

The energy supplied to the lights are usually recovered
from the LG by way of an energy charge. In some cases
this charge is totally inadequate and in some cases it
is slightly overstated.

use of the eleetricity network. The lights use elec

and also place a bu n the network. A fair
payment towards the use of the network has 1o b
charged at cost, as caleulated in the cost of supply
study.

Electricity tariffs for own consumption by LG. Many L

have a different set of tariffs for the supply of electricity

for use by its own facilit such as municipal buildings,

stores, sewerage supplies, water pumping and sometime
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alsa for staff, If these tariffs are not cost reflective it dis
torts the true electricity supply cost/revenue and thus sur-
plus. In some cases an overcharge is made to the LG in
the tariff and in other cases an undercharge.

Services provided to the electricity department by the LG.
Typical services inelude the following: Meter reading and
revenue collection, general ounting and
telephones and stores. The extent to

0
done, differs significantly between various
e 4 fair means

allocation to the electricity departments:
* Admi
terms of revenue instead of more realistic allocati
factors, such as the number of staff, the own ca

istration and overheads are often allocated in

enue averstates the true share of the cost by the elec-

partment by more than 50%.

Meter reading data capture and billing costs should
typically be allocated according to the share of the cost
of the the number of transactions or
ac of the
respective service as o basis for cost allocation, an
unfair burden is placed on the eloctricity department
izh revenue,

processing fime. Using the revenu

which has

A wide range of other methods are used 1o allocate the
other costs. There are internationally accepted meth-
in a fair burde

ods which would resul on the ele
tricity department.

Use of internal LG loan funds also needs (o be analysed.

Specifie reference is made o the “consolidated loans

fund™. The realities about this practice are as [u}luvw.

These funds hase been built up over a period of years

from various sources generally not electricity related.

Each depariment borrows money from this fund at an
interest rate normally below the market rate.

* The electricity Department should borrow money at a

.

Capital eontributions made for electricity which have
been allocated to the consolidated loans fund should
be deducted from the other eles department
oans.

3.2, Generic methodology described

Ringfencing is a relatively new concept and therefore it is
appropriate to give a quick description of what is meant
by this in respect of the study for the
Ringfencing can be described as the proe
ing the true costs and re

‘orunm.
of determin-
lectricity depart-

ues for the

What this refleets is the best passible representation of
what the electricity departments would have looked like if
all costs and revenues in the organisation were charged
out, based on actual usage by the electricity departments
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with provision for a fair return. If these businesses should
be privatised, the ringfenced statements should represent
their financial

The methodology to be used ean be described as follows:
* Determine direct cosis incurred by the electricity
departments.

indirect and overhead costs applicable to
departments.

Determine possible cost allocation factors for each of
the costs and revenues to be allocated.

* Assign a cost allocation factor to each indirect / over-

head cost category.

Obtain details of cost allocation factor quantities such

as number of stafl and computers,

usable cost cate-

* Group the basic information i

gori

Allocate all costs and revenues based on the allocation
factors.

Adjust the surplus so that the net ineome of the LG
remains the same.

3.3. Summary
The ringfencing methodology describes the process to be
followed to obtain a true set of financial statements for
the electricity departments. Various changes are made
each of which will effect the cost of supply and in some
cases the surplus. The adjustments o be made are sum-
marised below:
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used but not one chary
transport,

out the cost of fabour and

* Adjustments required range from 1% to 20% of the
electricity department labour and transport budget.

LG own electricity use.

Most electricity departments do charge out the energy

used for LG departments’ own use.

y  standard tariff which would require the
o reduced by som
a very low rate, which req

where others charge
s the surplus 1o

increased by as much as 5%.
LG services to electricity.

* Many LG's apply a fair practice of admin allocation,

The allocation to electricity as % of total adm
cal

allo-

range from 5% to 65%.

The allocation to electricity as % of sales range from
3% to 24%.
The allocation 1o electricity as % of electricity depart-

ment cost (excluding purchases) range from 5% to

The allocation o electricity expressed as a cost per

customer range from R3 to R18 per customer per

month.

Interest on LG internal loans.

* Most LG charge an interest rate close to the market
isk.

1 transfers to the capital devel-

Aspect
Underchurged services provided to LG.

Undercharge on public lighting service.

Undercharge on LG own electricity use.

« Overcharge on LG services o electricity.

Capital contribution transfers to LG funds.

Treatment
Increased surpl
Increased surplus.
Increased surplus,
Increased surplus.
Undercharge on interest on LG internal loans. Decreased surplus

Increased surplus.

apment fund was only found in one case.
* Many LG's however charge an intorest
rate far below the market rate.

3.4. Conclusion

By using the proposed methodology u set
of ringfenced statements will be created
that can be used as the basis of true cost,
revenue and surplus for LG's and elec-
*| tricity departments which in turn ean be
used as the basis for undertaking

The adjustments could result in an increase or decrease

of the surplus depending on circumstances,

Some of the preliminary results are summarised below:

Services provided to LG.

Mast electricity departments charge for the materials

used only, no allocation is made for labour and trans-

port.

Adjustments required range from 1% to 25% of the

electricity department labour and transport budget.

+ Most electricity departments charge the average pur-
chase cost to reflect the energy cost, some does not
charge out the energy.

= Some electricity departments charge for materials

.

detailod Cost of Supply study and thus
cost reflective tariffs for a new RED.

In general indications are that the surpluses will not
increase by more than 5%, What is however of critical
importanee is that even if the surplus is caleulated fairy,
and is replaced with a transparent LG tax, LG will loose
almost the full extent of the administration allocation
which would add a further approximate 5% to the impact
on LG if electricity is taken away from LG,

4. PRICING POLICY
The Minerals and Energy Policy White Paper clearly

states the pricing 10 be applied in South Africa:

“Regional distributors will establish cost reflective tariffs
for each major customer segment.”

The following policy statements sets the pricing poliey to
be applied in the RED:
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tures will be

Same tariff structures. One set of tariff str
ighout the RED area, This is required to
nd implementation and b
hased an the same cost of supply method-

15¢

ner category
D. A phase in
are initially set

practices of each area.

Number of tariff categories. An adequate
iff d 10 be catered for to
between different customer ca

se the

ategories

us-

x bistale’fa eenre that
b < behaviour to an unfair ave:
National set of life line tariffs. One
levels, connection fees and standards will probably be
enforced for the RED o qualify for national electrifica-
tion fund me
Future electrification capital. The lifi line tariffs pro-
posod for clectrification customers require extensive
crossaubsidy. It is proposed that the capital costs requir.

m

tome al upwar

e

w of

101

et of tariff struc

ares,

subsidy be financed from 4 transparent mechar
e of the RED whether it be a Government budget

provision or a indusiry levy.

Operating shortfalls created by life line tariffs. The life
line tariffs proposed do net even recover the operating
costs at very low consumption levels. This shortfall will e
the whole customer base in the RED and
iden istomer base alone,

recovered fro
not from the re
Return on assets of subsidised customers. Where any
icular customer category receives a contribution
subsidy from o o of the RED or from another
tomer category such assets should not be granted the
stundard Return On Asset (ROA) or depre
allowanee.

Networks financed by customers. Where customers

eross-

harges ete, these assets will car
tion or ROA. Future refurbishment cost can be p
for in futare tariffs.

Past and future practices, Past and fuiure pra
be provided for. This is 1o remain eustomer focussed
thereby providing for different standards requ
tomers but also 1 cater for different financing pri
Caost of supy and studies. The RED st
have a detailed cost of supply methodology approved by
the NER and a system which will be used on a regular
e the true cost of supply. Costs should be

ices must

basis 1o detern
vingfenced per LG area,

LG tax provision. If a LG tax is 10 be applied it should be
u separate surcharge on the tariff and should not be
chown as part of the clectricity supply costs o tariffs,
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4.1, Crosssubsidisation.

The policy st in the Whi
ive charges should be levied.

e Paper clearly stipulates that
t does however
ial customers. [t
ssubsidization will continue in the
. The fllowing statements propose

cost reflec
talk
isa
RED for some tin
how these should be covered:

disation of resides

cate that crosssul

I by

= Where cost of supply studies indi

ould be address

ither formu-
s or by remoy-

cial crosssubsidisation pol

nomic cross subsidies should prefer-
financed by National Government. Such sub-
<hould cover part or all of the

al costs.

ihsidisation of operating costs should be avoid-

r as possible

tures should be set the eross-

appear as the need therefore disappears.

Tariff stry
subsidie

0 o way

rs whe's debt is carried
tneed for crosssub-

* o pust electrification euston
by the RED will present the ly
sidy in the RED,

Deliberate croseeubsidies with significant impact
should nat be entértained b

wen LG areas.

B sssubsidy applied should be elearly shown in
08 analysis and tariff documenta
4.2, Load profile categorisation

ture TOU rates in respeet of energy and
and costs, there is no need to categorise tariffs

ording to load profiles. Where single charges are

applied for all time periods customers Have to be cl
fied in terms of load profiles. The following s there
proposed in this respect: (See Analysis 1)

Although the extent of load profile
customers can be categon

d it the above profiles b
considering the load factors and types of business
customer.

4.3. Supply and mmringtype uu‘an'minn
Further to thi s
of size of supply and type of meters, The Tollowl 2 s pro-
posed in this respee 2

4.4, Tariff structures

Now that all the cost components are known and cus-
tomer categories have been identified, tariffs can be devel-
oped. ‘The key factors that have to be red when
g tariff strue

ures are as follows:

rs to manage and
respand to more sophisticated tariffs.
The cost, a
* The customers’ ability 10 understand o
tures,

ilability, manageability of metering,

e tariff strue-
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Analysis 1

PROFILE LOAD APPLICATION

NAME FACTOR

Night use >105% ignificant more use in offpeak times.
Alltime ~00% Large manufacturing 7 days, 24 hours,

Al days 708 ~00%

=70% >45%

Large industrial

Long day Industrial/farmin

Weekday ~45% Industrial/comm
Res/high use =50%

Res/geyser control =50%

Res/TOL ~30%

Res/low use =30% Very low usage
Light/ day-night  <100% Public lights con:

Light/All-night

7 days. 12 hours operations.
g/ commercial applications 5 days. 24 haurs,

ercial/farming applications 5 days 9 hours.

High usage residential > 300 kWh/m.
High usage residential with geyser control > 600 kWh/m.
High usage residential with TOU tariff > 1000 KWh/m.

residential customers < 300 kWh/m.

tant load 24 hours at night.

Public lights constant load 12 hours at night.

Analysis 2

CLASS  FEATURES OTHER
Class 1 1 0[kWh Pre-paid
Class 1 1 0lkWh Conventional
Class 1 3 OlkWh

Class 1 3 0kWh &oet's
|Class 1~ 301MD & ol's
|Class 1 30 TOU &et’s
|Class 2 Main & check &el’s

Class 2 Metering Installation. & et’s

Analysis 3

| [ sze KVA
Small 50 kVa
Medium 100 kVa
Large 1000 kVa

Very large 1000 kVa

¢ Any other socio-political needs that have 1o be

addressed.

+ 'The possible impact on the uti
Based an the above the following tariff structures are ree-
ommended: (See Analys

4.5. Application of tariff structures

(See Analysis 5.)

hould not be applied 1o all customers although
o all customers, Th

Iy it should be availabl
mends which tariffs should be available

below rec
for different customer eategories.
4.6, Public lighting tariffs

Public lighting is a public se
other users, It refers to supplies 10 applications where the
consumption s for the general public: generally but
importantly the loads are constant during particular pers
ods of the day, It may include the following types of appli-

rvice provided o the LG or

treetlights. high mast lights, waffic lights, bill-
ts and parking area lights,

) ta
below. It clearly
costs such as capital. operating and maintenance etc, plus
the cost of the energy.

(See Ana

The load profiles have to be determined based on the sys-
tem used 1o schedule the lights such as 4 remote control
system, timers or light sensitive switches.

4.7. Residential tariffs

Residential tariff;

are highly politieally sensitive, A lot of
and debate has taken place on this issue. The White
says the following in this respect

pap
“A suit of supply options wi

rogressive capacity differ-
ed tariffs and connection fees are available 10
domestic customers™
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Analysis 4

‘Tariff structures

TARIFF COMPONENT

FIXED

ENERGY CAPACITY

Tou

| TARIFF STRUCTURE | Rand/ | Rand/

c/kWh| ckWh ‘ (Low and high season)| r/kVA

NAME custm|PODIm

G G e s AR R e

12 Part TOU 1 1

2 2 1 il 1 1

8 Part TOU

o

2 2 1

3 Part Demand

2 Part

1 Pari energy

1 Part fixed 1

Analysis 5

Application for tariff structures vt

CUSTOMER CATEGORIES

Load profile category All

[ an Al Resident | _Public light

Customer category Not Res

Not Res All Resident Public light

[ Metering type TOU

MD kWh KWh None

Size >500 kvVA

<500 KVA <100 KVA <13 KVA <100 kVA

>100 kVA

TARIFF STRUCTURE

12 Part TOU X

8 Part TOU

3 Part Demand

2 Part

1 Part energy

1 Part fixed

Analysis 6

‘Public lights

Metering type

Whole Whole Whole
day night night

Energy Measured

c/kWh 16 10 13

RIKVAIm 17 7 24

Network

rkVA/m 12 12 12

Strestight

Rilight/m 10

High mast

Rflight/m 150

Traffic lights

Rilight/m 20




Proceedings

1i8th Technical

Meeting

The table below indicates the hasis from where tariffs will be developed. (The rates are indicative.) (See Analysis 7

Analysis 7 i
|Residential tariffs and charges
Capacity Connection R/m c/kWh ‘Consumption Typical application
fees
P=40
s=2
1| BOAS phase | Fulost R120 0=13 | >1500 KWh/m | Upper | flexible
2 | 60A3J phase Full cost R120 215 >1500 KWhim | Upper market
3 | BOA1phase Full cost R80 215 >1000 kWhim | Established high use
4| 40A 1 phase R 1000 R&0 21.5 >600 kWh/m i
5| 20A1 phase R300 R40 215 >300 kWhim Upcoming
|6 20A1phase | R30D 3 >300 KWhim  poor
7| 8A1phase RS0 31 >300 kWh/m Poor / remote
8| Solar 100 W I_RSD R30 >20 kWh/m Poor / very remote
4.3:5yu1mnh‘d * Customers should be allowed to select the aption
More innovative strategies should be applied in managing which will be best suit them but cannot change more
o than ance per year.

+ " Some differentiation necds to be applied in the tariffs
{0 customers who's geysers are being managed remote-
Iy by the utility as indicated in the table helaw,

The price adjustments should be for one geyser being
adjusted per house. A second geyser can be managed
at half the discounts stated in the table.

« These indicative rates assumes the distributor will
finance and manage the system.

The distributor will manage the load according o the
set limits to achieve the targeted savings.

+ Any. person wha s found guilty ‘of trmpering his
geyser control switch will at least pay the cost of a call
out plus the discount granted for the la

The table below gives an indication of how differentiation
can be done for different geysers.

GEYSER CONTROL DIFFERENTIATION (per 3 kW)
Option | Continuous conirol duration | Fixed charge adjusiment Energy charge discount
1 Half an hour +R7-R10 = -R3im 0.5 c/kWh

2 -1_Four +R7-R12 = -R5im 1 o/kWh

3| 15hous +RT-R14 = R7/m 2 ol

4 2 hours. +R7-R16 = -R9/m 3 c/kWh

5 2.5 hours +R7-R18 = R11/m 4 c/kWh

4 2 hours +R7-R20 = -R13/m 5 ¢/kWh

5 3 hours +R7-R22 = -R15/m & ¢/kWh

4.9. Capital charges/contributions and cost sharing

One of the subjects which are least described and under-
stood by customers, wtilities and government relate to the
issuc of how much of the capital costs should be paid for
en o new customer is connected and how much should
be covered in the tariff. This is an essential issue to

address specifically, because different practices in this
respect will have a major impact on ercating diff
in tariff levels between the differs reas. The
strategy to be applied in this respect is summ.
Table on the next page. (This table reflecting the policy
still need extensive debate.)
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AREA Increm. / | Normal Electrification Commercial | | Rural
Exist. residential industrial
Network:
| Distribution circuits | All Tarift Tariff Tarift Tariff
Distribution/ Existing Previous Previous Previous Previous
| reticulation ibuti ibuti ibuti
Distribution/ New Devel Electrificati Contributi Ce
reticulation fund developer |
transformation |
Reticulation Existing Previous NA Contribution/ Contribution/
circuits: developer developer rental/shared
Reticulation New Developer Contri C
circuits: x fund develaper rental/shared
| Reticulation/ Existing | NA NA Contribution | Tarif
LV transformation:
Reticulation/ New Developer Electrification fund | Contribution Tariff
LV transformation:
LV circuit: Existing NA NA NA C
LV circuit: New Developer Electrification fund | Contributi C
Servica e fee fund | C: & | Contribution &
connection i & fee fee fee
4.10, Pricing Policy Conelusions © The allocation and app

This policy addresses all the key issues that need 10 be

addressed in a pricing policy of a distributor. It will form

a good basis from where 1o start the debate with all the

stakeholders.

5. COST OF SUPPLY (COS) ANALYSIS

The pricing objectives are to set costs reflective tariffs,
is i i n be analysed properly

methodology.

has a major
impuct on understanding the profitability of different
paris of the business and this will guide how tariffs are
set. It is therefore essential that the methodology com-
plics with high level principles set. The prineiples which
shauld guide the key strategies are.
* The methodology must supportand make it possible
w apply the pricing policy that has been set for the dis
tributor.

The eostofsupply methodology must -ensure that
there is no diserimination between customer cate-
gories by ereating an appropriate number of cost and
customer eategories,

The €03 methodology should determine the cost per
customer category, reflecting the contribution o the
cost of the system,

stomers should be done on
10 ensure equity in the price

costs 1o different type

a fair and rational ba
level between eustomers.

Distribution cost poals must be

d at least per
Local Government (LG) area or the smallest depot in
distributor.

* Tariff categories ideally should at least cater for supply
at different positions in the network,
profiles and size of supply.

generic usage

Recognition must be given 1o past practices, including

cash payments or other contributions in

culated
costs,
¢ The total cost shoud be cqual 1o those in the budget
or annual financial statements plus allocated costs in
both instances.
5.1. COST BASIS

The COS methodalogy focizses on costs as seen from 4
customer perspective. The methodolagy supports cost
analysis using Long Run Marginal Costs (LRMC). The
dilemma is that there are so many definitions for LRMC
and they all differ to a certain extent The definition of
LRMC used in this methodology i as follows:
The LRMC
cost of d

- of supplying electricily 10  customer. is the
ring one more kWh of energy or KVA of
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demand. or 10 connect and serve one more Point OF
Delivery (POD) in the network, It relers to the structure
and level of costs which best reflect the long term trend
thereafte

psts over the life of the assets

is definition could possible be too difficult to imple-
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* Where there are specific existing distortions or

very large future chang
these changes could be
the final costs.

s T}

such as customer mises,

orporated

apport eosts will include some small capital

1. This methodology proposes a practical apy
eve the same results which are intended by this def-
inition. The statements below indicate what

be used as hasis to approximate the LRMC:

* Purchase costs - Use th
the generators supplying the distributor, plus any
costs, This means the following:

purchase tari

transmission wheeling
+ Al the moment it would be Megaflex for power
ided by Eskom at standard ariff. Nightsave is

d is only applied

ally be more expensive a
take rural supplies.
= Network capital costs - The uctual capital costs will not
e applied but the provisions normally made in the
This provision is

where LG

budget for the ereation of asse
refcrred 10 as the revenue requirement in respect of
cap

* The revenue requirement replacement cost of

rg assets should be used as an

such as computers o
tion equipment. As with network
tal provision should be inclu
tal cost

5.2. Cost elassification

There are

d ather produc-
pital
od and not the total

types of costs which have to be cate-
gorised and allocated in different ways. The ohjective is 10
express the costs in a vay that will refl
of the costs, so that tariffs whi

will:

* Be cost reflective in terms of reflecting

of the costs,

er so that his
nd the distributor’s cost

* Give the correet signal to the cust:

behaviour can minimise his
The lollowing categories of costs which affect the costs of
supplying a customer have been identified and all costs
will be allocated 0 one of these as illustrated below:

for LRMC.
* The revenue requirement value should be caleulat
ed by the sum of the depreciation on eurrent cost,
: ive economic lfe of the asset. phus
o real rate of return on assets equal to the real
return required by the owner and approved by the

regulator,

using the effe

Where very large proj e being planned in the
near future which will change the cost structure
and level drastically. adjustments s uld be made
to cosi levels and structures o refleet this long

term trend,

on for capital caleulated from all the
(s of the network need 10 be bal
o therefore. This

The provi
capital compon
anced with the hudget provis
will inelude:

« Where fund accounting is used: the interest and
al which will

redemption of loans and the cap i
be finaneed directly from income as are provid:
ed for in the budget.

* Where depreciation accounting is used: the
depreciation and return on assets provided in

the budget
* Support costs - This refers to the operations. :
istration and any other costs involved in
 the required serv-

nance, admi
running the network and prov
ives associated therewith.

The best representation of LRMC i 10 use the costs
in the current budgeted income statement. To e
v trend s rather difficult and

.

mate the long tes
risky.

Cost allocations
C/KWH| RIKVA | Ricust
PISIO | PISIO
Purchases yes |yes | no
Network costs
Capital | no yes | yes
Support| no | yes | yes
Customer services no | no yesJ

P - Peak; S - Standard; O - Off-peak.
5.3. Representative network

[t is obvious that the COS cannot be caleulated for every
position where 4 customer takes supply from. The
methodology proposes that the whole cleetrical netwark
of the distributor/depot/LG be represented by means of a
new very simplified network which will show all the gericr-
ie network segments and supply positions. It is essential
that this network has enough segments 1o allow the
required differentiation in costs and in the tariffs. The
less eategories that are created, the more pooling and
thus crosssubsidisation will aceur,

The representative network has to differen
all the different components ¢
tions required to set differenti

e between
network and supply posi-
d tariffs. If a simplifica-
it will not be possible 1o later set dif-
ferent tariffs for that same category of network. The rep-
resentative network diagram below will be ereated for
every LG area.

tion has been don
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REPRESENTATIVE
NETWORK

Distribution
33-132kV

Eskom
25 kV

| Distribution
1kV

e following should be noted in terms of assumptions
used to construct this di

Networks must be clearly split between circuits and trans-
formation equipment.
+ Circuits include the follawing:

* All power cables and lines which inelude the strue-
tures plus conductors, The design, planning, mate-
rials, labour, contracts, transport and all direct
costs should be included.

.

Servitudes, voltage boosters, line breakers. vewitch-
es, line isolaters and all equipment relating to
transfer of power between different points at the
same voltage.

« Transformation includes the following:

« All equipment relating 1o tratisferring power from

one voltage level to the next.

« This includes the servitudes, umf tes, transform-
ers, breakers and isolaters, protection,
telecommunications and wiring. th substations
will be treated as a single unit although a T-switch
also resides in the aubstation.

It is understood that in some cases the asset register or
other registers do not split the costs exactly as is
described. For example HV line equipment is usually list
ed together with the substations. This should not make a

material difference to the cost per customer.

Networks have to be separated elearly according to differ-
ent voltages for example.

* Transmission voltages: 220 kV to 765 kV.

* Sub-transmission/Distribution (H kY 10 132 kV
* Reticulation (MV): 3.3 kV 10 22 kV

* Low voltage (LV): less than 1000 V

A lot of arguments were ereated in this respect. This
methodology strongly proposes that the casts not he fur-
ther differentiated and definitely that tariffs not be dif-
ferentiated between voltages within a particular voltage
grouping.

The representative network diagram has 1o show the fol
lowing:

* A network element for every network component and
these are to be called N(0) to N(N).

Customer supply positions on the network where cus-
tomers could possibly take a supply from have to be
specified as $(0) 1o S{N).

What should be elear from this diagram is that despite a
lot of simplification there is significant allowance for dif-
ferentiation of tariffs where cost differences are signifi-
cant. Unfortunately the information which is usually
available does not allow distributors to have the extent of
differentiation which they would typically like to apply.

S Ry
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<10 do a next round of analy-

This may require distribu
sis after they have improved the level of detailed informa-
tion recorded for all equipment and custome:

This s a very important issue that could have & major
effect on the erosssubsidies which are incurred between
areas and customers, Where at all possible, even more cat-
egories can be created. The differences in unit costs can

Technical Meeting

the mpared and networks be re-grouped based on
the size of the differences.

5.4. High level methodology

This section deseribes at a high level the COS process as
is illustrated in the figure below.

Five main processes have been identified:

| Highlevel ringfencing /

Network R |___|Network |__ [ Energy
requirament | T | l0sses

e o o

Notwork layout = Nebwork design —= Re
i e e

| Eavprmont
| cost

Load profile analysis |

[Ropres. -/ Profle raios =t Infeed profies

|profies s

Cot | |Tolcosl Lo
‘separation || per network

[Leves &
= distorion

“Practeal Past
= praciices.

™ consiraints L

=

Network capital cost analysis This i the process by
which the capital provision for every component of ‘_";:
network and for every supply point on the network s cal
culated which involves the following processes:

yment used in the

* Idemtify all possible types of equip

netwark. These are to be grouped logically. .
* Determine the replacement value of cach for a di=
tributor.

requirement replacement cost

Determine the reve
per item,
Determine the quantities of equi
work segment.

Caleulate the total revenue require:
rk segment.

pment for each net

ment replacenient

value for each

-~ ipemel sts as at
Caleulate the total revenue requirement co:

costs 1o the provi-

¢ and customer details: This is the process
ed to a representative

Network Layou

by which the network i transform

= balancing " quantities

network

- Heork

I\
S e

COS / Pricing process

e

“Netwark segment |
cost total cost ™ reconciled cost |

—

Tou [ Tt [ Cost

T cont cost | relctve
- ||

Tarifs Tarifs [ Subsidy Proposed
unreconciled [ rectncied [T+ | analysis " tais

network and then the required details of customers have
to be linked to the relevant points on this network.

« Design u reprosentative network diagram.

+ Link the groups of customers and individual large cus.
tomers to every supply position on the network,

Allocate a consumption and size lassification to each

customer.

Caleulate the wtal infeed data for every network sup-
ply point namely: kWh, kVA and POD's per load pro-
file category.

Load flow and profile analysis: ‘Ihis is the process by
which representative customer demand profiles are used
together with customer details and network details to cal-
late a profile of every network to be able to know what
wnits 10 use in determining unit charges.

* Obtain representative load profiles for all distributors
10 be involved in the study.

+ Caleulate the representative load profile ratios,

feed quantities with the representative
toad profile ratio’s t0 obtain the infecd profiles,
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= Add the loads from outflow networks to the infeed
aquan s to determine the load profile
through each network.

es plus the lass

+ Calculate the key qua

network segment.
Total cost analysis: !
et costs of the distribi
ated 10
to the differemt cost drivers

ties for the load through cach

y which the budg-
nced, il

process
or are firstly ring]
parts of the husiness o
the bus

55, 10 end up

with a set of costs per tariff cost category.
illustrated by the figure below

+ Obtain the ringfeneed bu

+ Do minor ringfencing adjustments required.

* Allocate th ts o the different parts of the busin

support amd customer services.
« Apportion these costs 1o the different parts of the
nd different customer ¢

egoris.

ferent cost drivers name-
t of delivery type.
M periods.

per unit values for all the cost cate-

these costs 1o the

Iys encrgy, demand and po

* Allocate the network eosts to different '

gories,
* Caleulate effective costs per load profile category.
Price
given into the costing process, then 1o simplify and o
st reflective Lariffs to reflect the policy and
the distributor.

setting: This is the process by which inputs are

change the
constraints applicable

+ Analyse the eurrent pricing policy.
+ Vake the required adjustments to the COS and recon-

e

¢ Analyse the metering constraints and make the

required s

plifications.

Analyse the proposed pricing policy and make the

required changes.

=
£
A

:

3

z

ng

h the pro-

flective tariff
5.5. COS conclusions
Undertaking a COS study for a distributor is an extensive
process. A lot of information «d 1o be in
place for the results to be accurate enough w be ahble 10
base tariffs on these costs.

posed cost

Every distributor will also have 10 create representative
networks and depots (o address the dynamics of the cus
tomers. networks and loads in its area of supply. Such a
study must involve the staff throughout 1o obtain relevant
inputs and 1o ensure that they will also gather value there-

from.
6. TARIFFS
The tariffs have not yet been developed for each LG area,
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lysis and the s

The preliminary results from the COS ana
pricing policy indicates that the following tariff changes
will have to be made

Residential tariffs:
* The single energy rate tariff without a fied charge

(life line tariff) should not be made aval

customer taking o supply above 20 Amps.

able to any

Other supplies must be differentiated based on the cir-
cuit breaker capaci

Capital spent on electrification must be shown as a
separate transparent levy

| customers.

Customers with geyser contral must
count in their tariff.

Other customers:

* Al customers taking supply from its own dedicated
transformer should see a reduction in tariff,

njoy a direct di

All customers taking supply at hig
areduction in tariff,

h voltage should see

Customers ta

ng supply from ihe low voltage networ
should see an increase in t

Time of Use tarifls must start 10 feature prominently
especially for large customers,

Developer contributions:

* Private and LG developers will all have o
sistant eontribution 10 the electrical networks which
will be shared by their devel

* A clear and lable for all

ancise syste

develope
Phase in:

Tarilf should be phased in from cury
posed tariff levels over a period of abou

the region

to the pro-
5 years

Tariff will be set per LG area and should I

10 be set per RED over a period of

the vequired practices are applied.

Levies and taxes:

* LG tax will be a surcharge on the tariff 1o
inits area of jurisdiction.

ication and other crosssubsidies will be shown
as transparent charges.

7. CONCLUSIONS

This pricing study is certaj

targetod

« provided

¢ Eleet

Iy different in approach to the
one being proposed by Government Consultants. The
dy features the follow
.«

* This approach is by cansensus of the invalved L(

* ML agree 1o the ringlencing statemente.

ed us a basis for the new RED.

is for service agreements with .

One set of riff structures address needs

all LG,
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® + Implementation
tion of new L

* Results available

s soom as the date of implementa-

or other |

* Supy

tudy in the South
bout fulfill-

ctricity suppliers in

effectiveness, This cryptic averview of the prici

ting suppliers. Cape should illustrate that LG
obligation as effic
RED which it has full fective control over, Tt
plans 10 use their resources more effectively and to
¢ RED will meet the 1 {
« RED board 1o accept the poliey ple 1o the satisfaction of the NE

Report on the Wholesale Electricity
Pricing System
Dr Michael Ellman

e wholesale electricity pricing system has had a long
estation. In the carly 1990°s the National

il ex serious

* Supports pricing in RED's

The next steps in the process are as follows:

* Study to be completed end Octobe

* Individual LG's ta accept their fig

ensure that th 5 of their peo-

od of
Electrici

Forum or NELF

clectricity supply industry in South Alri
others came to the conclusion that the playing fields were

uneve
¢ Nation.

in 1995,
Il players in
1 th

The first uctions of the NER were to lic
tricity industry and 1o insist on ring
<o established a national
anid

lovies and
ity and

businesses. The Regulator
interim tarilfl fr

cross subsidies, and of

ich is still in place tod
evision, and lastly but
work on the wholesale 1 do not proposc 10 go

course a set of rules.

not least the Regulat
31 (WET ) as it was called at that time.
s of work, mainly by ESKOM, and some
o had from the Norwegian Electricity

: e stage where we are

Dr Michael Etlman General
cause | normally  Manager ar the National
everal hours talk- — Electricity Regulator
about the WETS. It i
all order 1w te

electricity

After all i}

you about the WETS in 10
hwell on

1 running pilot pri

ricity pricing system is based on four

me of the prol

that ars

The

tiation. This map shows you the b

= i first of thesc is the question of i
his tariff.

spare

Firstly, the principal of transparency
omponents of this tariff. o
10 all the consumers whe purchase electricity
ifl, and that means that the components ticular proposal has to be decided on as a matter of polis
I from one another. 15 ey by Government, but if Governr
vencss.

st e 1

about 300 k.
n of an ideographic differentiation this par-

with a radius o

this

1 does

that of cost Fe we would prope

ref st of sup-

omers, and that incl ideo-

fordabil 0 has 1o do with levies, taxes
cipal of affordability
nd affordability work
r problems

I this 8 been spoken
Iy eross subsidies have been embedded
ctricity tariffs
e erciits although today we have a littke bit of an id
o problems of affordabilits. | s will be

d principal is the prin

Unfortunately, cost reflec
n Opposit direc
which w
cost reflectiveness may
The final principal is that of custome
of the WETS is as follows:

Nobody knows what 1

are
It is the ides
nsparent. Any subsidie

y Laxes

e must be shown on the consumer’s

cho v

made a

¢ here of the various types of eross .nl..
In that basis the structure
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es from
ol industry

that we know about. Electrification cost subsi

urban to rural consumers, from commere

consumers 1o residential and agriculiure consu
fies, voltage

ideagraphic cross sub:

< (o decide 10 wh X1
ive reflectivity of tariffs with afford
ability, Studies that have been done for oxampl

on elec

1y to an electrification customer is somewhere between 70
and 90 conts per kilowatt hour, Most of them p:
than 30. Obvig
lewies and taxes

ly eross subsidies must be paid
1 electricity, or out of thy
es and other taxes, T}

are an elect

s fication levy
would be primarily future electrification cappi.
have been representations that past
refurbish

tion should also be paid for, and also th
of rural electrification network and

There would also be a levy for electr
lled the poverty
lectricity. There could .|I~u be other

aperations,

alternatively could b

municipal tax on
levies.

The next question [ want o consider is that of w

o quak
ertainly, onee they are established,
y Distributors or REDS, would quali
We expect in the future competitive electrie
have bulk traders and retailers and they would obviously
ed with the WE d ther
¢ customers which we will

y market to

cer

in catego-

refer 10 as con-

Who are ¢ ? Con ers

are eustomers select is of <

r 100 GIGO watt hours consump

ad they must be
m. That

ion per anm

is the nor pled, after a research project
y the NER in 1996. Sizes also been
a criteriate used in otk lectricity markeis which have
iberalized elsewhere in the world, Strictly speal
rricr between retail tariffs and wholesale lar.ff-

e that it will come

that was cond,

Id be un economic one, and I'n
an economic one because wholesale «

Durban: Electrical incident report

Vijay Batohi

rban Metro E y (DME) has four infeed
D-ll'l-liliil ns from ESKOM and we transform volt-
275 kY 10 132 kV. The substation on
ion - 275 to 132 kV's sub-
station with a installed capacity of 1000 MVA. We
ave four 2 x 50 MVA transformers. T}
ed 25 km west of the centre of Durl
industrial a o runs around
the substation and off to the Durban Bay.

1r]
ages down from 2
the ward is Klower subst

y are situat-

elose 10 an

The Umslanzana
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haye to install much of their own equipment at their own

cost.
Now the contestable customers have been arguing tha
ey bl beaxempt, From Jeviée, tares and eroas#iibei:
mely large users of electri

are extr
nt n;

dies because 1

pna

they are imports industry, such as alum
., and they are
frain that these levies,

electric-

phero chrome, iron and ste

tries of national importance. Th
taxes and cross subsidies will increase the cost o
1o continu
ns could result in lost,
 exchange and all

ity and make it unvariabl
Afir these cos
loss of forei

ndous loss of joby
these things. and that is of course

nething that we have

to tuke seriously
Those are three of the tricky issues, there are more of
them, they will be going to the cabinet, together with the
proposals in regard 1o the eleetricity distribution industry
restructuring, and we hope to have clarity on these issucs
before the end of the year. So what are the next steps?
From October tw D r 2000, we plan to prepare for
pilots by ESKOM. The NER Board will give approval for
the pilots once we have received detailed zmln‘mmuh of
the levels of the ta
from January to [
will oversee the imple

components. T s will run
ember 2001, and 1 \FR oby
ntation of those pilots,

sty

The idea at this stage is that the pilots will be run with a
nited number of endues customers from that con-
ner group. Because the municipalities and
ESKOM distribution are in any case going to be amalga-
mated soon into the REDS, that they should jointly aver-
see these pilots and pick the skills required in ¢

very |

process.
We expeet around August 2001 that we would be ready o
promulgate the WETS in the Govern
1 s @ result of the promulgation t}

nt Gazette and

re are any objee-
there will have to be a public hearing wh
be around October 2001, In Novembe
there should be the final approval by the NER Board of
the WETS, having sorted out the problems at the public
hearing. We then anticipate final implementation of the
w the ESLin January 2002,

On the night of 22
May 1999, at about
06h45 one of the
transformers explo
ed dus
faul
tore

nal
The explosion
tank and

at var-

10 aj

the
pipe work

5 points.

Severe

Mr Vijay Baiohi
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bolging on the side of the tank oceurred, as well as
some damage to the pipe work where a lot of oil
leaked out.
On the evening when the fault occurred. staff inves-
tigating the fault, noticed oil spillage and shut off all
the volts on the transformer. In the darkness of the
night it was difficult to asses the full scope of the
damage. The next morning a full visual inspection
was carried out. The extend of the damage was clear-
er. It appeared that the low level pipework was severe-
ly damaged.

Approximately 70 000 of a total of 95 000 liters of
oil housed in the tank, spilled within the area, The
oil entray provision was inad for this
massive spillage. This resulted in a large quantity of
oil seeping into the ground and the surrounding
area and into the Umslanzana river. As a result of
this pollution, immediate action was taken to ensure
containment of the ail spill in the river.

Within an hour of being contacted, an oil spillage
ite, assessed the damage, and
an-up operations.

company arrived on

commenced with the

igns of oil contamination was visible up to 6 km down-
stream of the substation along the Umslanzana river.
ioned. the elean-up company

Upon been com p
immediately erected inflatable booms at various
places in the river. This was done o prevent the oil
from washing further down stream and eventually
entering Durban harbor.

On the surface of the water a compound was used 1o
absorb the oil. A lot of manual work went into this
process, Trenches were dug in order to create entrap-
ment pools in which the contamination could then
be trea
Two days after the incident, DME was served a notice
of contravention of the Envirenmental Conservation
Act by Durban"Metro Water. The notice stated that
“will be held responsible for the clean-up and
rehabilitation of the affected area. All eosts would
have 1o be born by DME

ible to carry oul an environ-
tal analyses of the spill. DME had 1o take suit-
able steps o rehabilitate the area affected. We were
fortunate that the oil was not contaminated with
PCB's and that it had a relatively low toxic content
and that oil weuld break down as a natural part of
the bydecreation by deogration process.

The result of another assessment also revealed that
DME did not have the necessary processes in place to
deal which such an incident. However, ene must note

1i8th Technical
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that this was the first in

dent of its naty

nat
s history as 4 distribu-

Durban has experienced
tor of electricity.

In terms of pollution and has the substances orga
zations today have true are operate effectively with
increasing legislation been applied. Legislation
affecting the electricity util

in this instances are
the Environmental Act. the Water Act. the osh act
and any local ordinance are may be applied where
utility operate:
The financial effects of legislation on the business
activities of utilities are that we have an environ-
mental management plan for installations that hold
ial risk to the environment. Such costs are
I To give an example: The costs to carry
out an environmental management plan for a
station, is estimated at approximately R100 000,00,
DME has around 100 substations. This would place
a huge financial burden on our resources and, in
fact, on that of any utility.

Oil entrapment schemes, if they do exist, must cope
with spillages. At old substation they are certainly
not adequate, All substations being build by DME
the last few years have been designed with adequate
ies need 1o identify all sites that are
not acceptable in terms of oil traps, and upgrade
these sites. The cost for such an exercise would cer-
tainly be high.

In addition to implementing environmental manage-
ment plans, utilities will now have t0 weigh up the
effectiveness of these plans against the strategic prin-
cipals. Furthermore, these plans will be subject to
audit by an environmental authority and individual
auditors would probably be commissioned. The cost
in terms of elean-up in terms of requirements by log-
islation will have to be borne by any utility that pol-
lutes the environment.

Legislation will affect the design of infrastructure,
environmental impact analyses which used to be puce
ly in the domain of all red line construction and plan.
ning. Now it will probably extend to substation design,
When designing substations, locality and the exis
tence of oil trapments need to be taken in considera-
tion. Of importance is the lesson we learnt: Do not
locate a substation near a river or any ecologically

sensitive area.

So. what more can we learn from this incident?
Three letters - EMS: environmental management s
ations now need to have an envi
¥ in plaee and should define its enyi
ment and ensuire its commitment to an environmen-
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tal policy. They must develop capab

d sup-
port mechanisms to achieve this environmental poli-

ey. Utilies

nis;

¥ must monitor, measure and evaluate its
environm

de us review our existing poli-
s with regard to pollution. In terms of stake hold-
ers, we have to identify them in our environmental
management plan, We need to know who we are deal-
ing with. We are currently evaluating and will enter
nto a contract with a spillage clean-up company sa
e them into a s
R T e

Ilm neident has

that we can

terms of response tim

the cou

This may increase normal
We are eval the

tal clean-up kit for use by inhouse staff. Our current
g evaluated and en
to be implemented. We are looking at pre-

xpenditure

of an

onmental

are bei
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The

place but we need to foeus on environmental sens

ventative measures, plans are eurrentl

ions need to id

Orgar

gency respol

ntify and implement emer-
plans. Utili tify emer-

ies must ide

for

geney
example the spill clean |n|mmt‘-ﬁ The relevant
water authorities must have internal and external

communication plans in place, as well as wh

are to been taken in terms of
I

mergenc

e U

ing plans and these

phasis should be placed on preventa
on. In conclusion, may

e measures

point out that the incident at Klaarwater sub;
cost Durban Metro Council around R1.3 million for
the cleanup and subsequent activities which adds
pairs.

whole new dimension to the word pollute

Tzaneen incident report
Pierre van den Heever (Tzaneen Electricity)
and Clive Burchell (ABB)

visited site on two occasi

tion and it seems that wh

0 ong

had not been operated or maintained
for & number of years. incorrect operation may resull
cannot be conelusively proven, as the
completed.

final assessment has not yet b
T
been
Yelland Power Manag

ese 1KY indoor switched capacitor feeder panels have
pplied over the years by Yelland Engincering.
ent and ABR

ationary measure, all Eleetricity Distributors
who to eur knowledge have this type of equipment
installed, were informed of this incident during the
month of August. A programme is in place 10 support
those customers whe require help from our service
department o assess the status of their equipment.

As a prec

We also sugaested that the following lodk ont procedure,

\ and switching operations be undertaken on all

nanee.
1. Switch off capacitor bank
reads ZERO.

reuit breaker if installed.

k

lly. €

Wait for 5 minutes for capaciter banks 1o discharge.

Open the isolator on the contactar panel. Before

opening the panel doar, check through the WINDOW

nel to confirm that the jso-
- Check that the door
the door

on the frant or back of pa
are fully OF
ns correetly i

lator blad
lock funeti
opened onc

5. Oy

nter-
only be

the isolator is op

panel door and check for ZERO voltage in the

pancl

e the isolator a couple of times 10 access that it

nd operates correctly,

7. Apply portable EARTHS whe
ing on equipment

cssary before work-
. Warning : Due caut

feed panel rem
The above LOCK OUT procedure must abvays be adhered
10 when working on capacitor banks, Special note must be
taken of the EARTHING OF CAPACITORS as they may
not have fully discharged within 5 S

n should be taken if bushars

inuites.

ensure continued safe operation, we recommend that
tained on at least an annual basis.
ntemance the isolator should be
 a number of times to cheek satisfacto-
erlocks should also be checked for cor-

annual
routinely apera

ry operation. In

Our serviee department s available 1o assist
concerning maintenance aspe

istomers

ABB will actively contribute 1o e

e hancing safety stan
dards with n--ml 10 this equipment via various organiza-
tions such as NRS, S1
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Standard Transfer Specification & beyond
Kobus van den Berg
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1. OVERVIEW
r[wm. paper will try to g
ent and capabilitie

tion) used
tivities of the STS As

explain th
Group. It will also address the prok

current vending systems and propose possible solutions

for these problems.

2. INTRODUCTION

ignifieant contri-
a. Over the last
v added to the
nt meters, The

of develop-
urers tried various meth.

technolagy. This
that the me

cotr

ods of credit transfer and
caused confusion in & way in the sen:

This
i the STS

from various manufae
situation was addressed by the development

systent.

rent part of » pre-paid meter system is of course
leetricity. The

ding sy

tems are ¢

ers via the ST

problem |
systems are still installe
invariably comy

m however is that many propr

tieters Y
 in the field and has to sup-

to mind is

ported. The question th .
“How do we create a vending system in a REDs (Regional
h all the

wironment ¢
well as the

Electicity Distribute
diffe
me

ter systems?

nt

ers installed in many di

- .

ars Group.
3. WHAT IS STS
Le

s start by defining the STS system quickly. The STS

tion
meter. 1t is being used
lso be applicd in

ment systems. The system
ity by using advanced ¢

t. Each token can only be
+ Interoperability is assure

ific
din

be used in th

systems from various supplices

dependant on u specific supplier
4. WHO IS RESPONSIBLE FOR THE SYSTEM?
ESKOM 1993

initiated the system in

1 of the system up to 199

er members ESKOM, Conlog. ES
d Schlumberger. The AMEU has
STS Ass ¥
S Technology and
Manuf; rers of STS
ers of the Assc
ves of the As

member

on th
the

puipment are all

iation and thus subscribes to the

ion,
5. STS-ASSOCIATION - OBJECTIVES

STS Standardisation and enhancement

Provide

Maintain an approved accreditors register
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ntain an approved alist of STS compliant equip-

ment
- Key management and key security und certification
- Promote and support STS as an international stan-
dard

6. STS USER’S GROUP

The STS Users Group was established in June 2000 to
e equipment on a
p consists of all electricity util
or prob-

systems are channeled back
necessary attention. The
1 AMEU Branch meetings
as well as via a web site where a discussion forum system
exists. All STS users are urged to join this forum 10 ensure
ddressed by the STS

that user requirements are

on the Users Group has been attached to th
7. STS 2000 - NEW TARIFF

A limitation of the al STS speci
structure was available namely a fixed
 This was however all that was required by
ustry up 10 now. The STS Association is busy with
hance the specification and in particular
tariff struc urther enhancements will
be added in future. The enhancement has been described
in detail i S 2000 specifi document but can

cation was that

be summarized as follows:

L

Ome Part tariff ( Stra

Stepped tariff ( power or units)
Fixed charge (plus hourly consumption allocation)
Two part tariff  Step plus Straight line)

Combination of the above

8. VENDING SYSTEMS - IN THE REDS
ENVIRONMENT

Current vending systems originated from the need to sup-
ply electricity and vending services in a confined area. A
number of vending systems report back 10 a master sta-
tion where all the data is managed. A problem arises
when the number of meters supported from one master
station inercases significantly. A further problem in a
stributogs) environment is
istin towns and town-
essarily compatible and
data conversion as well as communication strategies will
have to be addressed. The industry will have 1o apply its
mind 10 solving this problem on a national basis. Let us
have a look at the problems encountered by current ven-
dor users. These problems also correlate with problems
encountered by Eskom as deseribed by ] 0'Kennedy.(1)

9. TYPICAL PROBLEMS ENCOUNTERED

. Combined STS and proprictary vending stations not
universally available

1i8th Technical

Meeting

Commu

on between master station and point of
sale terminal not reliable

8s

Data loss at sales point or during file transfer

Master station database eannot handle the large
amounts of data effectively

5. Management of master station data base lacking

6. Recon

aged properly

ation of sales vs revenue ved not man-

7. and frand)
8. Vendor contract management not effective

9. Meter m
10 Only
10. POSSIBLE SOLUTIONS

1. Privatization

This is probably enc of he first solutions that comes to
mind. Give the problem o somebody else with the neces-
sary expertise (hope fully). This is certainly an option and
in many cases this will solve part of the problem of rev-
enue collection. This company however will not necessar-
ily be responsible for the meter management. The data-
base integrity can still be a problem. The end user is not
mmunicating t Any problem will have to
be addressed by o customer satisfaction
on a techi a
2. Involve financial institations, chain stores ete

Many institutions will be able to accommedate electricity
sales in their revenue collections systems, The supermar-
kets will for example be an ideal place to pay electricity
and this is being done on a limited seale at this stage. The
rest of the problem still remains with the uii

Cash losses at private vendors (robbe

tenance not up to standard

ash transactions can be accommodated.

To involve banking and other financ
however imply that payment mechanisms need fo be
upgraded to new technologies in these sectors, More
about this later on.
3. Redesign ourrent systems
3.1 Master station
We noed to utilize powerful industry standard data-
base software and servers. This system will have to be
a centralized system to enable s utility to manage it
properly. Deskiop type applications are simply not
capable of handling the multiuser, lirge amaunt of
data environment. Financial institutions do not use
tems 1o do the job. A RED with 1 000 000
ustomers (say 60% use prepaid systems) can easily
generate 18million transactions per year. This can
amount to more that R400mil per year. A daunting
lu.k_m manage rrent systems, We should not be
playing snakes and ladders with our systems and hope
that nothing will go wrong. With the current NRS047
recommendation of 2000 r vending point,
each system will comprise of at least 300 vending
tions. Taking the geographical area into consideration
thi djor task (o ensure data communication
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3.2. Communieation.

To solve the data integrity and loss problem one will
have 1o opt for an onine system where every transac-
tion is communicated 1o the master station. This also
implies that the master station will do the STS encod-
ing and the vending station will merely be imb
point of sale terminal where the token is printed or
generated. The advantages of this system is that all
ind meter data will reside on the er database
and every transaction will be added to the system as it
Ve will not be in control of transaction or
wser data. Any failure or fraud at the point of sale ter-
minal will not affect the integrity of the total system.
1f & vendor fails 10 pay rovenue collected for sales he

can be cut of immediately.
This mechanism will however result in a major data
communication structure. There are o number of ways
1o accomplish this but to illustrate the cost involved a
service like Swiftnet is used. Swiftnet makes use of
radio X25 pads which interfaces to Telkom X25 coun-
e network. The location of the vending station is
wvery transaction is sent to the

ryw
thus not important.

main station for verification as well as STS token gen-
eration. If one assumes that each transaction will take
than this

1 minute in terms of data communi
will add 15¢ to the cost of that token. Th
the total cost for data eommunica
handling 18mil transactions per year will he more or
less 1% of the turnover, The current dial-up modems
are probably less expensive but requires a lot of
human intervention and time. It is also a lot more

prone to data loss.

3.3. Data management
One of the most importan
ized databases is the data management. To be of any
value the integrity of data is vital. This function is
more than often neglected. To ensure a reliable data-
base YOU NEED A FULL TIME DATABASE MANAG.
ER with the fiecessary INFRASTRUCTU
TURE DATA on a
the importance of this task. It is so easy to get a system
corrupted. The operation of your utility depends on
the correctness of your information, This data manger
must see to it that all meter, sales, tampering etc data
is up to date to enable you to manage with the correct
information. The name of the game is effective,
timeous decisions based on valid information.

3.4. Revenue Management ;
There is no substitute for effective management. With
the right personnel and computer resources one

should be able to run the operation successfully. The
his function to

ues in using computer-

main issue here is not 1o delega
some operator somewhere in a computer room.
Actively engage high level personnel with. the right
qualifications and hackground o drive the process.

1i8th Technical

Meeting

This process must be linked 10 a revenue protection

programme. where the technical staff is. directly

involved in meter inspection and cutoff f

v revenue collection processes,
3.5. Cash, fraud, robberies
The collection of cash and the possible robberies have
not been addressed yet. All electricity transactions
involve cash. One can approach this from two angles
namely to proteet the cash or to eliminate the use of
cash for electrici the eash col-
lected by vendors can be a diffieult task. Security com-
panies can be hired to colleet the money. One can
ensure that the vendor has safes, alarms, banking
facil » insurance ete available. There is however
always the chanee that somebody can et away with
the cash. Organised robberies or a fraudulent vendor
can get hold of the money very casily. To eliminate the
cash one will have 10 go 1o new technology and
processes linked to financial institutions.

11. UPDATE PAYMENT METHODS

To accommaodate the various groups of e rs the pay-

ment methods will have to be updated significantly, The

technology 1o enable the following systems exist and

needs to be included in a system:

1. Cell phones ( WAP enabled)

2

3. Internet based purchases

4. ATM / AVM card transactions

5. Finaneial institutions and chain stores

12. HOW DO WE SOLVE THIS PROBLEM?
The first step will have to be that the industry come
together and decide what they want. Nobody will come
forward with a miracle solution if the requirements have
not been specified. In the previous round the NRS 009
specified what was required from vending systems.( The
systems that we use now). At this stage however we do not
have a new technology payment system specification or
requirement. Some of the manufacturers ure designing
systems according to what they think the market wants.
We will land up with a host of different systems if we do
not act very quickly.
13. THE FOLLOWING PROCESS IS
SUGGESTED TO DETERMINE

Get all the roleplayers together and inv
lowing:

ions driv-

mart cards

tigate the fol-

1. The current problems
2. The role of new payment methods

3. New communication methods

4. Private vending and financial institutions

5. Compile a national clectricity industry payment sys-
tem strategy g 4

6. Compile standards and specifications for this system

67
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14. ConcLusion

The REDs emironment will require & new vending sir
nd we noed t
i required. We owe our customers the most

. New technology is available

The transition to more stream-
avoidable. We need to take
o this phase as

18th Technical
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neering and business
ur customers? Our

a large extent on our ability to sell electriciy
15. REFERENCES
A review of Eskom's Vending strategies by J O'Kennedy
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The future of load management systems
J. Dobberstein
(Presented by Ian Robinson)

AN ROBINSON

€ w‘.",p” Posil

nsferred to SA. Sper
now a lo

ontrol

ABSTRACT

w technology trends and dev
munication technig
nes first of all of co
but beside them also conven-
d sy

ments in informa-

ion and eon

mpact on many
tech products and sysien
tional and sinee many decades well introd
crned.

es have a strong
rse on high

ms

are cons

as broadeast information systems
ment and tariff control of
ndustrial eustomers also
1

Ripple syst
within ut
residential, ¢

ap
ey
reial and
. known as reliable and rol
1 handling wnd application also
apabilities due 10 fiew technologies and

control techniqu
impre
ted their architectures and procedures.

ential changing results from higher integrated, sophis
pcontrollers which make it possible 10 die

e
tribute Functionality

pre drive components are g

trol levels. Furthers
the new transmitter generation, which are now adjustable
njection level of signals and providing
casicr handling.

e.g. with reg
higher transmitter power an
Windows NT finally as most and widely cireulated operat-

ng system, can within master control systems, ensure
standard MMI features according to “windows look and

inthe uk | as a BSc Degree in Ele
5 at Landis & Gyr

Swaden specializing in Lz;yn.r

feel’. Beside that due to realtime capabilities, multi task-
ing and multi user processing is provided and the master
system supports versatile communication links and stan-
dard protoce
BASE SYSTEM CONCEPT RELATED TO
RIPPLE APPLICATIONS

Ripple is @ oneway communication te

ols.

ue with the
njection point.
signals are injected
: plants are required and as more final
receiver points are controllable from 1 inje

adva

e of covering big areas from one
r the grid voltage level wh
s fransmitle

ion point.

Comvent d ripple systems are strongly central oriented
aster system located in the d
erates < running per day to switch
on and off objects either time dependent, load forecast or
ent dependent and last not least also d
teractions (app.1).

i.e, the

. dispatehing centre

e 1o manual

:\lnr«“npplil'nliom like tarifl and load control are requir-
ing lime accuracy the scheduling has 0 be planned
according 0, » that the processing of different mecha-
nism dido’t hinder each other. In case of communication
ages cle. between master and substation were signals
arc injected, the local controller in the station is capable
to overtake certain task automatically like time depend-
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ent control so that operation get no longer delay.

Load dependent control could also be exs d yet needs

ting.

additional data for local load for
Modern and upgraded ripples systems have o decen-
ure with regard to executing aperation. Dy
cra cantrollers used on consumer level

tralised st

w powerful
within ripple

denit of the momentary grid con
anal propagation and abject control
lock pperatio

To do that an essential new feature has to be provided,
on of the distributed receivers from

remote parameterisa
the master lesel down o the receiver level (app.2).

control:

Comparisan principle central and decentra

Master system

+ Time dependent cantrol

* Exent dependent

nteractions
* Load foreeast
« Load correction /shedding

* Duty eyele/contract supervision

DECENTRALISED CONTROL

Expanded master
system

* Reduced central time dep.control
* dio, >

* dio.

* dio.

= dw,

* dto

* Synchronisation receiver

hronisation weekduy

Central control

The entire activi ion and bal-

are serving the optim
ancing of load within defined periods. The load resp. con-
sumption of residential, commercial and partly of indus-
trial customers, which is available can be wsed for this

Technical Meeting

process and indj nal control par-meters like max. Off-

idered additionally
3). By using time dependent control loa
t0 load profile resp. load curve ¢

during low con:

consumption interval’s, Parallel
demand will be co

Iy supervised and in case of exceeding maximum feasible
load shedding are exec
LOAD MANAGEMENT MASTER SYSTEM
LMM610

ed.

ilored for load
Base of

PILER. MieroSCADA.
is used in versatile automation process
tions for distribution networks.
ules for Load management fac

lica-
andardised Software mod-
tate simple and fast data
engineering and effieient operation.

Main features are:

Operating system Windows NT
Fthern
tion of di

tandard as local network for intereonnec-
Fent computers

Usage of TCP/IP as standard protocol on Ethernet
networks for data communis
ODBC {onine data base
tivity ) for data exchange between different data base
¢ ORACLE or ACCESS with SOL (app.4 ).cte.
TIME DEPENDENT CONTROL

This mechanism will be d o switeh load at predeter-
mined times. With supplementary pa the validity
. by decla

5. seasons also

on

Database Inter

mete

range of switching directives can be va
ration of special days weekend Jholi
temperature ranges. The N‘ulml e
dependent control
resp. scheduling . The time w
be determined by the user e.g. 10 PM. Commands
and directives are always processed if the entry of the exe.
cution time corresponds with the system-tin
EVENT DEPENDENT CONTROL

Due to indications over digital inputs event control ean be
activated. The of pracessing ables The
moment when the event happens starts an entry into the
daily duty schedule and the reaction can occur direetly or
delayed. Events can be used to react on disturbances as
well as on special situations, An often used application is
the control of strectlighting based on twilight sensor,

DUTY CYCLE CONTROL

This mechanism permits the supervision and control of
objects resp. load groups referred to their ON- and OFF.
switch time. Due to that without any |nll-n|t'|um- of the
dispatcher the maximum offtime and
based on co

o

take into. account the load
will be guaranteed awtomatie:
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ditioners

This function is necessary e.g, in case of air o

i ete. Furthermore cumulative charging of
heaters referred to minimum ondime can be
supervised and controlled,

LOAD REGULATION AND OPTIMISATION

The load dependent contral is the overl
with regard to

mechanism
trol and the
task is 1o supervise the demand within defined c.g. 15
min. Intention is 1o keep 1o the contract between suppli-
er and consumer. The activation starts if maximum
demand is exceed jon of the total load.
counter pulses have to be captured and converted into
momentary values. The load (orecast caleulates on. this

baise an average demand over the total period and a eor-

ine the final objects, which have to
be switched an ar off, The load data can also be provided
from separated SCADA systems vin LAN network. In this
case the LMM610 would only select the switchable load
groups.

MANUAL INTERACTIONS

Manually at any time entries of directives or control pro-
grams into the daily working schedule can be carried out

as well as changing. The whole procedures are supported
an interactive dialog, wh
teetion against mal operation,
10 the pictures and symbols is user friendly and easy for
handling. After short usage the operator is capable to

alko a certain pro-

operate the system by himself, this concerns also data
entries and changing (app.5).
LOCAL CONTROLLER LMC 610

The LMC 610 cons clligent interface between
the control centre ant transmi In regular remote-
operation mode the deviee receives messages from the
master system and converts them into ripple telegrams. I
there is a communication outage in the link, the LMC
610 assumes wutonamous control from the station resp.
trapsmitter level, Similar as the master system, ime-,
event- and load dependent control can be processed. The
maximum of 230 programs can be used for it

utes an

During local mode the entire actions are stored on 1 pro-
tocol buffer. The buffer can be called up from the master
remotely or locally with a Laptop. The data entry and
engineering can be done similar . The entire data resp.
parameters of all components master, local controller and
receivers can be stored in a central data base and must be
entered only once, The operation of the device succeeds
via Laptop and for the most impartant functions e.g. sim-
ple local manual telogram activation or switch- on
Transmitter a separate, small operation consale is option-
ally available.

The communication protocol with the master corre-
sponds with IEC 870-5-1. The LMC 610 is available as
compact deviee or in a modular form for rack installa
s with GPS receiver ete. are possi-

tion. Further expan
ble due ta the modular system {app. 6).
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TRANSMITTER UNIT
The R
for feeding a
high voltage networks. By using converter modules taken
from drive technology. i
IGRT's and micro-processor controll
favourable characteristies for ipple control operations
are assured

transmitterfamily has been developed by ABB
o-frequency signals into medium and

rporating second g

1 electronies

The transmitter is frequency stabilised, regulateable and
to the greatest possible extent load independent. It covers
i nfigurations

the power required due o different grid ¢
and different coupling types. The voltage regulation con-
optimised matching to the transient
and saturation effects of different coupling

respon:
types. Design, manufacturing and testing aecording to
150 9002 guaranteed maximum reliab

MAIN FEATURES
o Use of globally field-proven converter from ABE's
drive sy:

*  Tarnoff power semicondue ors ( IGBT's), means no.
commutating device required

= Output voltage steplessly parame

« Wide power range (e medium volt. 80.200KVA high
valt. max.6 groups a 400KVA)

+  Parameterizable audio frequency

«  Settable phase angle for adaptation in case of multi
Iz E 'y

(app. )
LOAD CONTROL RECEIVER SERIES LCR

The essential inipact on the new load management

even
PROMONS Opera-

tion can be carried out loeally,

Time dependent
gement. systems

ntrol a base feature within load min-
lated to tariff switching could be
transferred into receivers and an internal synchronable
elock in connection with switeh programs resp. daily duty
plans stored in the devices overtakes the ent I oper.
ation.

e local oper-

Referring to that receivers operat
yet that would not be sufficient
programs are required especially event or temperature
dependent. The significant feature of remote parameriza-
tion lné!h'! it feasible to activate or deactivate schedules
depending on load simations and varying conditions.
Furthermore existing schedules ean be changed or new
one added, so that a high flexibility is provided.

now as switeh clocks,
nce changing of switeh
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The local operation makes the sys
sible extent independent of various

o the greatest pe

sturh

nces esp
ly those resulting from grid disturbances and topology
chang

The LCR receiver e
protocols the conventional type and the new
ERSACOM protocol (app. 8), Tt

many new fe Fune

n process 2 types of communic

andardised

ion and addressing

«d and the da
RC redundancy ¢

strictly sepa

secured wil eck. The addressing

it istic and 13

structure is a further import
lored for the special by
ments.

b
(app.9)

re as well avai

address ranges

nd  obj

|li\ individual addressing is provided which is a

group

on single

more and more important issue (o get

The concept n ments in ma
¢ load control can be carr
dependent control, the communi

even in case of higher sigy

ns improy
d out immediately |>.1m|

sin
el with e
path is na more such criti
attenuation or due to cha

al ti

jing in momentary grid topol-

ogy.

| new features the system remains

= of the LCR

In spite of the na
transparent and

. New advanced r
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series content s

ereaps 10 overbridge long
the well proven electrical interface RS232

an optical interface is provided that

power out-

ages and |

al parametiz

is possible in the same manner as used for meters,
OUTLOOK
The architecture

changed in the
components, The
dows ook and feel’ and by this

data e ring. Standard networks are a

The loeal ec

trol units resp. are expanded with regard (o
lity and able ¢
mechanism comparable as the
outiiges pro

their fune

various control

rand in case of link
The
of the overlaid redun-
taking into acconnt the
ontrolled and the dyna
infly

ntrol i maintained.

nomous

oper
dancy

0 of the receivers is in spi

1 fact
wide area, which has 10 be

ther imports

ging. which can nee the control

process.

nagement systems improve the supply and distri
sconomy and due 1o u

derived new architectures the

hutio

nele

n tech

rney is furthern

inereasing.

Contribution
By Mark Wilson
(Transitional Local Council of Boksburg)

] oad management becomes critical as surplus gene

ition eapacity starts running ¢

become more and more difficult to build large

in the world du

It has

power static
environmental pressures and d

Demand side management there

( load man-

distributors will have 1o impler
lower their cost of electric
s o d

¢ "qnlul
Kk laad 1
ve year tarifl plan.

eir demand
ts during pe

can already be seen in Fsl

nage-

tive method of demand side

An casy cost effe
discussed in

ed with schemes

ment can be implemes

the paper.

ed software,

With modern ripple systems and sophisti
flexible solutions, be implemented.
addressable cantrol units as well as individual addr

Individual

can

sable

units will
{nlmhrr~ 0 |mp|mm-m

tariffs 10 the

pmestic eonsumer,

Given the lead time to
imple

agement sche

aurplus

capacity rum
+/- 200;
s 10 implement

ing out in
ime is not on

our

these schemes if we

Mr Mark Wilson

have not done so already,
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Prepayment poverty and wealth tariffs
by Roland Hill

SYNOPSIS
()\r r two million prepayments have

mply  with  the  basic S
ation (ST3) established by Esk
ent only provide

ul, governme
n place that dem
ment funetionality for mors
y and indi-
I (step) tariffs

ach services. It will be shown
red for in the STS 2000 specifi-
of the SABS

ed with the next re

cation, which is a
1524 part | prepayment n

n
¢ STS 2000 specifi:

Is of the two token defi
00

01
10
11

and its fields of endeavour relating t bet-

redit control management of vending equipment and

REVISION OF THE SET [
MAXIMUM POWER (SMP) -——

Exponenl Transfer numnnl

Type Transfer amount

intraduction of much
needed Poverty Tariffs.
A report by the Helen
Suzman  Found

tled “Not so

their hearts” shows in M Roland Hill
table 46 that 46%

rs in Gaute

nd

ly billed at a flat ra
e with and sup-
70). The
rectly support such a

s
further more,
port the method (re tabl
Credit Control tariff
billing method and go further to add support for
ration policies and fixed cost recoveries from pre-

ndigent

subs
payment consumers,

I i

1 SMP token produ

=

00 000 IPIHI to Ul}'l']l[s !m ‘
16 to 180 kW

0.18 to 1.82 MW

yption of < a2 hit

00 016 384 10 00 180 214
224 to 01 818 524
01 818 624 1o 18 201 624

00 180

2 MW

and 14 bit data value,

expone

With this method,

allexisting CYS vending systems will be

chrenennug

TOKEN 00 - SMP 00 000 000 to 00016 383 010 16 383 W

Although the Eskom (U} HCT 000016 384 10 00 180 214 8 192 10 8 191 Wh/h (0 = off)

base is tested with a . P

80 Amps, proper th 10 CTT 0018022410 01 818524 0to 16 383 kWh (0 = off)
desivabl 11 ELT 0181862410 18201624 010 16383 mA (0= off)

rise condit

00 Amps
I of the present

16 square mm cable rated to
Iy inappropriate 1o define a SMP
18.2 MW, A cur.
propase that the
unusable thre 10 and 11) be
ed for Credit Control Extensions that enable the

rminals in

hases can only

pable of setti
rent of 72 Amps is more

We

calistic.
(exponents 01,

remap

Table 1: Revised Set Maximum Power (SMP) token definition

riffs and earth
i upgraded. T

able t0 vend tokens to change the poverty

e sensitivity of a meter. without bei

not matter that some v

supported. The implementation is simple. does not

require real

nd has no effect on

the me
proprictary and

s not been patented.
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DEFINITION OF THE SET TARIFF RATE (STR) TOKEN

The STS Pary

document (revision 3.1) currently defines

this token functionality as follows:

{4 T e e | e
iy Kigpi g TN
o i BiE SR G
Lyl Ve e o

s are imple- Hourly Credit

ith two 14bit

s signed | Lmnsior (HCT)

the amount of

that defin
automatic hourly credit transfer | 7o,
(HCT)  that oceur. |
Experience shaws that hourly trans

well
ond

should :
Positive vilue

fers of Wh eredit units are

Negative value

accepted by consumers. The
register defines

Credit Tariff
Threshold
(CTT = 0)

Normal prey

ment

Flat rate electri

Connection fee

Credit Tariff
Threshold
(CTT > 0)

Normal prepayment

Indigent subsidisat

Friendly connection |

threshold (CTT) at whicl
iy tarifl is enabled or
Combinations of HCT and

Table 2: Credit Control tariff alternatives

ensble poverty tariffs to be implement. [ Exp. Type

ed as shown in Table 2.

00 COST
o1 FACT
Pl
|u p2

Transfer amount

00 000 000 to 00 016 383
00016 384 10 00 180 214
00 180 224 10 01 818 524

01 818 624 w 18 201 624

Representing |
0.00 1o 163.83 (0 = off)
0.00 10 163.83 (0 = offy
010 16 383 W

010 16 383 W

f such products

requirements and marking
2 incorporated into the forthcoming SABS 1524-

Tokens attempting 1o set unsupported

—
-
-

I
'—

Table 3: Set Tariff Rate (STR) token definition

Our proposal for this token empowers two substantial fea-

tures,

a) The first is o method of presenting a currency
to.a consumer that is not embroiled in currency val
ity and date of implementation issues,
tially enhanees the consumers unde

n his/her meter.

st 10 keep the currenc

. ho

increase, when a consumer enters the
token given to him, his amount of
the meter will increase, without th

This substan-
anding of the
It s actually in the

here is absolutely no

. The meter remains a kWh-

it units actually changing,

A token entry setting the cost register is confirmed as

=
Ul

)
B ]

..
T

Y e |
LI
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Power limit set with SMP token

= e TS
[y T ) 0
[ e e e i

0 BRI Sl
Iz i A i T 7 1

Normal kWh credit units are used when cash is out of

range

re is a means of implementing a step

ting to real time clocks and batter-

s highly important feature enables the cost of
e progrossively more expen-
sive as more energy is consumed. This progressive
(stepped) tariff thus raises additional revenue from the
wealthy to enable subsidisation of the poverty tariffs
deseribed on the previeus page. In operation, the
amount of credit used is multiplied by the value of
FACT when the consumer draws more power than the
P1 threshold. The amount of credit used is multiplied
nsumer draws

energy eonsumed to b

by twice the value of FACT when th

more than the P2 threshold

A token setting the FACT register is confirmed as
= =
=G N

T ] T | 2 11

Warn user when power exceeds P1 ar P2 limit

o
[Eran L
I

o A Y R e
| g

Power threshold 2 limit

e} T i EiEr
Il FISEALE B
ity 40 o b shines)
Power threshold 1 limit
= ) SR G R |
[z pferm il
I L g B J
|
Nagteri

onal step tariff methods apply wealth penalisation

according to periodic meter reading intervals, because
that is the only data available. T completely umnec-
essary in & prepayment meter because the fuctor can be
applied instantaneously. This method is non-proprietary,
not patented and does not require a real time clock or bat-
teries. Only three 14 bit registers are required.

An edited transcript of verbatim comments

on electrification
Councillor Xolisile Mama

have observed that there are other papers that will be
red to this 18th Technical Meeting that relate to
lighting. | will be talking about pre-payment sys-

efl
tems.

Our history implies that we use our freedom to create a
more human and earing society. L. therefore, request that
you pardon me for talking about our history. It teaches us
courage, resilience and that we embrace challenges, that
we be strong and that we be confident. Poverty is the
sle greatest issue affeeting all South Africans.

Poverty affects millions of pes

le, the majority of whom

live in rural areas. It is not merely the lack of income,

which determines poverty. We must address poverty and

B N S S e

depravation: we must attempt to eliminate hunger and
provide land and housing and ensure the availability of

affordable and sustainable energy sourees.

The past encrgy policies concentrated on achieving ener-
iy sell=ufficiency at enormous cost. Th
is one example, Such policies

poor by providing the necessa
ricity. This is precisely why 1 am in support of this budg
nce there are enough resources to serve all peo-
. preferential treatment must be given
10 poor residences and even to non-profit organizations.
With regard 1o non-profit organizations. | can mention
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I around the matter of

that we have a debate in our cou

providing ment organizations,

m with regard to

In our municipality we have a big probl
properties were largely incorporated
into the municipality in 1996, Many of these properties
a ng development projects, Tarifls are set
relative to the cost of water Lo the Council and when water
e amd not paid for, cither the cost

unbuilt areas.

e now new hou:

is, there!
for other consumers must be

consur

under-recover its costs

In a way the paper that is been present
address those issucs, Take for exampl
certain instances,
2001 water tariff siructure to the imp
ion takes |,|..u» of tarifl stry
d accordingly.

con ir 2000

ion was ;.

consumption, Under-coll
re will need ta be revie

electrieity cost recovery, there are no prob-
d areas hav

With regard

lems within our situation. as unh
The introduction of the new vending system,

mete
well as energy dispensers, have assisted our council in
deali Jectricity point

with these challenges from th

The propased tariffs in this paper. which are designed to
of providing for the
cem to comply wil

assist with promoting equ
needs of disadvantage communi
the Government White

puper. This allows for the provic

beid
wher rate.

mities 10 be s ed as they

s vision of
rrent

with the national governm
and the

compl
redressing the imbalances of the pas
diseussions with regard 10 (he reconstruetion of the el
does however require some

tricity sector in South Afri
discussion for the purpose of clarity.

Certainly. the new dispensers elearly have to be diseussed

in terms of the viability of the unity city in our contest.

This would mean that we can expect some delays for some
period or it could be found o be unsuitable from region
1o region, The question is, therefore, whether new tech-

w " . ™
nology can be applied for each inner unity context, Th

prineipal to link

malogy and development must be

welcomed.

i« technology been researched

Un the other hand, how b
terms of the national population? It seems as if the
benefit

areas where the w

n terms of poverty relief will only come from
population is of a

althy sector of th
of we

lthy are used to
h an

If the numbs

ntre, which is

we, then &
would benefit its poor. Our situation in
have & huge urban centre
The question

s an exampl
percentage of wealthy user:
must, hawever, be asked about the smaller towns in other
ats that do not hay
ped them.

which have informals settle
high level of more wealthy users to sub
Would they bencfit from this new
Perhaps this clement might have been overlooked because

tariff structure’
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the research focused on

najor

rhan centers,
the majority of
the urban poor is locat-

ed.  This shoul

g this
paper. may | state tha

support

suffered
ause of erime. We

people
b
in turn, suffer at times
from th

culture of non-
. | have allud-
«d to some of the problem
regard 1o

Clr. Xolisile Mama

collieti

at we ¢

re experiencing with
I think the approach, which has been
will bail out a number of

per at the same time refers more to
the techmical state of the standard tra ification.
It furthermore elaborate on poverty and wealth tariffs

beyond just making provision for a single energy rute as
well as increusing steprate. | believe that th
e tariff is niot generally favarable for electricity
mers although this type of tariff i being used in

inereasi

n parts in the country.

ng system o be as flexible as possible in order 1o
the future requirements. 1t may therefore
stage to also make provisions for future
ng as this is potentially the fairest and most
are. This could only be imple-

cal meterin

accommaa
be prudent
time of me

eost effective price stru
mented if practi
for eustomers with
monly the case with re

solutions
ey consumpti
idential or domestic customers,

n be provided

W en

as is com-

If this system is applied in the interim, | am cho
interim very carefully because we are un

This wil

resiruet

uring process. also go along to ensu
the greatest future increase in local government revenue
It will obyiously alse limit the possible negatives.

Subsidies shou

1 as far as possible be transparent to the
ated very clearly in the White Paper

I am concerned that the comp
wants will affec

ition: that Government
the price to be paid by consumers.
Yesterday we heard from speakers from the public works

who stated

gorically that the G

ze an cffectiveness competition in
order that prices will be determine as far possible by mar-
ket forces.

This e« The question should be
asked whether this system propose a sustainable one. 1
would like to thank the STC
their innovative thinking. | would also like 1o p e my
undivided support to this d

P
would like to maxin

ument. Furthermore, 1 will
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n with @ re

Te 1o our history and 1
ith history as well. We showed the

ppreciate it if the end users and members of the public  Finally, 1 1
suld be afforded with the edu think I shot
quainting themselves with the document itself. They are  world that the butterfly does

the ones that will be suffering the consequences. elephant can be saved, | am always guided by those words

rxl end

t have to die so that the

from Trevor Manual in his budge

Holistic substation asset management
Peter M Cowan
Ray Neale

speech.

N Pr. Eng., MS¢ (Elec.),

Cowan is the Manag

a Mpr Ray Neale

ABSTRACT

periods with maintenanee/ refurbishment/ replace-
t scheduling purely a repetitive task.  As operating
ing stretched 1o the limitin o w
new and more innova-
man

gement.
AT

The clee
b low returns

assel mar wironment, eost must be the
driving factor. 1t makes litde sense 1o spend R100
annual maintenance (time, overl our ¢ic) on a
i with 4 replacement cast of R10.

nent

icity industry is a capital inten:
t compared 10 the

ndustri-

on investn

al or mining sectars,

pheee of equipn

are nurtured and

In a wellplanned mainte

o system, the cost of
t fuilure must be the driving forcee behind mainte
nance money spent on that equipment. Tn thi
must be all inclusive of rep
downtime, criticali
the productive chain «

me

possible

j18es 008t
ares hold-
of equipment in

Condition monitoring. together with other toals, provide
a holistic substation
refurbishn ons, together with
incipient fault data ill provide the mai
rect toals for the 21

ement, Lal

t system, Informed
of that pi

In an ¢ ical environment. the subs
pment fuilure ¢
replacement

h the eo

neer w
BACKGROUND

ed Maintenance, Reliability Centred

equ

nce eloctrivity is the lifeblood of indusiry
commerce and domestic ¢

Condition  B:
Maintenance,

Maini

iron

i

Mainte . Pre

terms and al

Only recently have more aceurate consequent costs I- ng
iven to loss of electricity with amounts of 0.5
(R4 billion in RSA) bei
appro.

ance

ased on the pre

n be prevented.

ypical. An aptimised holistic

scet management will e
ntenance sys

ntually lead w0 a

give some warning of the fact
ik is to be able to
n hand to take

t they are about to occur. The

m comprising:

1 these warnings with sufficient time

m Based Maintenance and off line

presentatiy

Maintenance philosophies of the past were hased on f
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*  Planned Maintenance and

*  Run to Failure Maintenance (no maintenance)

CONDITION MONITORING PRINCIPLES

0 of equi

Goal is to identify changes in the conditie ment

that indicates some potential failure.

Condition monitoring identifies physical characteristics
that collee ndicate the current condition.

ared, analysed and recorded o as

to mulnvm 3
the deterioration of

Progress of these trends repre
equipment conditions that will be used to determine

appropriate actions,

Studies by US Navy on electrical sment showed that
monitored equipment had 16% of the catastrophic failure
rate of unmenitored equipment. Probability of detee

an impending failure ranged between 92% and 95%.
TERMINOLOGY

Mean Time to Failure (MTTF)

This is defined as the time taken for the equipment to
, normally expressed in years.

However, some care has fo be taken in this definition in

an electrical environment, depending on whether the fail-
her it was initinted by a pro-

ure was catastrophic, or whet
tection trip before damage was incurred.

ity point of view. the
However, from
is substantial
the equip-

and reliabil
meaningless.

From a prohabilist
finer points of def3
A maintenance pof nace
- implying the difference between switchin
at back into serviee after proper inves ‘Iw. on (hours).
with sul

iew, the differen

or ordering repl uip
lengthy delays (months).

The often quoted CIC
between a Buchholz trip on a transfor
strophic failure, the two failures having vastly different
nsequence mically as well s time o restore,
Restoration Time

This is defified as the time to restore the
working order and put back into seryi

It could be as little as seconds (Auto reclose of overhead
lines) or months (replacement of power transformers)

ly involves the response time (mllmu time
cation), investigation time {time 1o invest
(time 1o repair/refurbish dumaged

cquipment 1o

the fault), repair ti
ipment) and re-commissioning time { time to re-com-

sipment).
tically, this proeess is normally measured in hours

or days or months.

In u different environment, where the investigative
process is reduced 1o seconds, this element muM be a
s, However, in an electrical environment,

and restoration tin

miatter of minw
the safety issues predominat
always be measured in hours.

18th Technical
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ELECTRICAL CONDITION MONITORING -
ASURANDS

Tan Delta: Measures the ratio of resistive ¢
d eapacitive current. As in

rent 10 the
lation failure takes
place, the insulation degrades with heating and decreased
¢ the order of the day. Typical Tan Delta
nits are less than 1% although some utilties “squeere™

this to 2% and even 3%. Tan Delta can be used Off - line
and On - line. Power Factor measurements are
low pawer factors (power factor is the rati
rent 10 the Totl current and numerically ide
Delta for values less than abouf
Partial Discharge: Measures (I

charge gencrated by vo

resistance b

milar for
of resistive ¢

ical to Tan

cetrical
field
lead

rgy bring released.

amount of e

Discharge of the capacitive en
to tiny amounts of eleetrical
Discharges are measured in pico-Coulomb with typical
upper limits of 10pC for paperoil insulation. Has to be
measured at nominal voltage in a laborato
sinee “noisy™ electrical environments (e su
conta

within the v

environment
) station) will
ate the results. Research is underway 1o allow
this measurement 1o be carried out in-situ.

Insulating Oil Analysis (Dissolved Gas Analysis - DGA):
\Im-\nnw the trapped gases in oil. During initial arcing
fault, the heat creates gasses in oil. These gusses have
hundred times more affinity for ahsorption in oil than rie
ing 1o the surfuce and being measured in the a
the oil, or being detected in the Buchholz. The
be sampled at a point where the flow rate is high such as
to ensure o homogencons sample. Laboratory tests are

isy

then carried on ihe sample using gas chromatography.
The makeup of the gasses is indicative of the type of fault.
The amount of gassing in parts per million (ppm) gives &
clue to the severity of the fault. For a power tran.
(:500ppm s normal. 500-1000ppm shows
decomposition (developing fault) whil
1000ppm is substantial decompe
existing fault

Insulating Oil Analysis (Contaminants): Carricd out in o
laboratory on sil ~..|m|s|l'- taken from the equipment.
Dieleetric strength is measured by voltage breakdown
between two metallic spheres and
the amount of free water and

nificant
greater than
on and indicates

ication of
in the oil. Dielectric
strength should be greater than 50KV, Dissolved water
measurements are performed with upper levels of 30ppm,
(Since cellulose insulation absorbs water up to 1000 times
more than oil and insulation breakdown of cellulose will

s an in

occur with greater than 30000ppm), Acid Content indi.
cates shudge and other contaminants.
Insulation Resistance (Megger): Measures the DC resist

ance of the insula

n. A measure of ;mun.uuu mlq_rnh.
Measurements are conducted Off - line.,

Thermal Scanning: Measures the relative temperature
(externally and internally) of components of equipment.
A measure of localised hot spots and overheating.
Normally carried out O - line.

i}
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Ultrasonics: Measures sound outside the human ear hand-

width. A measure of corona and tracking. Normally car-
ried out On - |

Frequency Analysis (FRA): Measures the clec-
trieal “transfer fanction” of an item of equipment in the

1 from

Can be used to trend condi
an initial Off - line and On - line.
Vibration Analysis: Measures the level of vibration in rotat-
ing equipment. Indication of hearing failure in all «
and rotor faults in synchronous alternators, On - line.
Physical : Probably the best test available. Tell
tale signs of oil leaks, low gas, overheating efe. Off -ling
and On - line.

ASSET MANAGEMENT - CONDITION MONITORING
Present Status

|\=h||u|| Monitoring in the electrical environment

domain
new” signature.

frequen

otors

icity supply utilities, depending on
e of sophistication. This could range from daily
Ma

mum Demand” ammeters, (o yearly

dissolved gas | analysis (DGA) and infrared scans of
&

ipment. All of these monitoring techniques have rele-

g the status of electrical equipm
whether it be overloading or incipient failure:
New techniques become available over time, recent being

2, ultrasonics, ondine transformer moni-
toring and ondine Tan Delta monitoring. All of these
techniques have to be measured against the cost to
implement and the effectiveness of monitoring. Not all
techniques are cost suitable for different applications

infrared =

varying from high security installations to remote rural ones,

As mentioned before, cost is the driving element here
On-Line versus Off-Line

The debate on the two techniques is varied d
whieh manufacturer/supplier one speaks 1o, 1f offlir
monitoring is cartied out frequently enough, the differ-
nal.

nding on

tween the two becomes mi

viously where fast changing trends need identifying,
g is the abvi ce. However, son

shvious cho
failures take months or years o manifest themselves, and
the need 1o monitor more frequently than annually is

UnnECCssATy.

line mo

orisig has proven to be far
meore effective than off] oring due 1o the cor-
ility of data. In some cases, ondine monitor-
<sential in detecting incipient failures unde-
tected by offline monitoring. Again cost is the driving ele-
t with ondine being an order of magnitude more
than offline.

In most cases,

m

expens
Substation Equipment
This normally consists of the following elements:
Switchgear (Cireuit Breakers and  Isolators/Off load
switches)

Transformers

Current and Voltuge Transformers

18th Technical

mMmeeting

Surge Arresters
Wall, Floor
Prote n &
Tripping Batiery/s
Busbars
All of the above equipment has some form of

nance requiement from simple cleaning and visual

nd transformer Busl
ntrol equipment

10 complex

S

hgear is probably the most maintenance inien
equipment in a substation due to the moving parts (actue
ating mechanisms, springs, contacts etc] The mechanical
moving parts require maintenance depending on number
of operations and/or condition. The electrical contacts
require maintenanee depending on condition and the
maintenance depending on
condition (pressure, vacuum, oil level ete)

insulating m

Life expeetancy (other than defective manufacture) is Ll
ically related to the number of operations and the magni-
tude of faults cleared.

Typical MTTF is around 42 years with a 48hour restora-
tion time (note that restoration time could be as low as |
hour for metabelad switchgear where a spare trolley is
available).

Many candition monitoring systems are available, varying

fram mechanical characteristies akane to electrical char-
acteristics alone
Failing mechanisms can be deteeted by loss of speed,

ehanges in travel distance, differences in pole timing,
excess vibration ete. Failing contacts can be deteeted by
miero-Ohm measurements, current clearing times and 121
measurements, Most manulacturers and/or relay suppli-
ors now have a measure of 12t monitoring “built in” to
their equipment.

Typical monitors can cost from around R1500 to R10000
per 3-phase breaker.

Transformers

Transformers are easily the largest capital outlay in a sub-

station, accounting for more than 50% of installed assets.

Depending on the type, transformers can also have a high

maintenance overhead due 1o On Load
), Oil pumps and Fans, if fitted.

ap changers

pical MTTF is around 35 years with 72hour restora-
The standard condition monitoring is mainly
offline oil analysis (winding and insulation faults,
tapehanger faults, shudging ete). Regular Infrared scans as
well s winding and oil temperature monitors are
also useful in detecting hotspots.

Physical inspee

ns of oil leaks (seals), ol levels, rust and
other corrasion, paint flaking etc are essential on a regu-

lar basis. Ultrasonic signature analysis is u relatively new
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& tochnique as well as Frequency Response
ork on the hasis of detecting changes
against a “baseline” Oueline oil analysis is also
playing a biggcr part, where it can be justified.

Frequency of monitoring varies from daily (cg large trans
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a substation. '

They do not nermally result in catastrophic
failure except the capacitive divider type (Capacitive
Voltage Transformer or CVT) which is anly used at Extra
High Voltages due to cost.

[§

rrently the only condition monitoring is phy:

formers oil temp 2 on the
eriticality of the transformer. A recent survey hy ane of
the UK's Area Utilities has shown that by changing DGA
from 12 monthly to 3 monthly, they have reduced cata-
strophic failures 10 less than 10% of previous.

are {excluding own manpower)
R400/<ample
<R100/transformer if
station scanmed
R250/transformer

Infra-red scan

Ultrasonic scan

FRA R1000/transformer
On-Line DGA R70 000/transformer
Current Transformers and Bushings

Current Transformers (CT's) and Bushings form a frac-
tion of the capital outlay of a substation, typically less
than 5%, However, in order to minimise manufacturing
costs, the vast majority of high voltage CT's and Bushings
are insulated with hermetically sealed paperoil insula-
tion. This creates an explosive situation where an internal
fault will ultimately lead 10 8 “grenade” type failure with
“chrapnel” being blasted up to hundreds of metres away
with consequent damage to adjacent equipment.
Furthermare, since this equipment failure is almost
always catastrophic and consequential damage is so much
higher (eg transformer bushing failure will almost
inevitably lead 1o catastrophic transformer failure, cr
failure will normally result in a buszone operation),
much attention has been paid to monitoring.
200 years with 24 hour

resto

(aring techniques are Tan Delta (OfHfine
Partial Discharge, DGA (Oftdine and
online), infrared scans and Physical inspections. While
e Tart Delta monitoring has historically been the
(hod, Onine s finding more favour duc 1
stection. Partial D)

oratory enviro
s ther ey v aceurred (dus o non-ire

tion of the ail).

vpical costs are (excluding own manpower);
R400/sample

70 000/ device
R300/device/test

R3500/ devier

10 000 - R20 000
depending on transport costs

Partial Discharge

Voltage Transformers
These make up typically less than 1% of capital outlay for

pections, although rescarch is underway for On-line
Tan Delta monitoring of (VT

Surge Arresters

These also make up less than 1% of substation capital o
lay. Catastrophic failure is rare, although s
have had poor experience with e Metal Oxide type
surge arresters,

Condition monitoring is minimal, although some
portable ondine monitors have been developed for Metal

Oxide arresters (The “blocks™ have
urrent at nominal voltage. By monitoring the power fac-
1or of this leakage current. ineipient failure can be detected).
Tripping Batteries

The capital wutlay is also low in compar
than 1%. Howev

ontinuous leakage

n, typically less
this is an important element of pro-
tection and ignoring the status can lead to ultimate sl
station destruction, due 10 sustained faults not b
eleared because of “flat bateries or insufficient cap

Typical MTTF is 4 years and frequently less if poorly
maintained. Manufacturer claims of 20 year life
expectancy mean little if the battery is mistreated.

Standard condition mo
of lead acid baueries,

torin;

ages and currents during discharges (preferably deep dis
charges using an artificial load), Capacity caleulations
from the foregoing (replace if less than 80% of name-

plate) and Internal resistances of strings and

Costs of automated
fairly hi
itself.
CONCLUSIONS

A holistic approach to substation assel management will
encampass same or all of the above monitoring and main-
tenance techniques. In all cases, monitoring and mainte-
nance cost must be justified against consequenti

charging and monitoring ean be
h and even approach the cost of the battery

 costs,
Some exciting new techniques of condition monitoring
have become available and are being tested against the
“old way" of doing things. To measu
<ay

e i to know as the
g goes, and the electrical engineering comi
must move alon

nity

world,

in an ever more compe
Condition

will improve asset

allowing equipment 1o be util

in
d to endfiife rather
than being replaced due to age, thereby deferring unnec
essary expenditure.

i between utilities
customers, and the only feasibl
ers are cost and delivery. Only by e
due 1o managed assets, will supply uti
ities have a competitive edge,

Changes in the ESL will see compeiti
for “contestable”
petitive paramy

om-
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Universal Relay Family"”

Network-Ready

[EDs
Driving
Substation
Automation.

In the new competitive environment, success
will depend on the speed at
which information is processed using
netuworhed peer-to-peer [EDs.

‘The GE Universal Relay Family™
is the fast way to get a competitive edge.

he GE Power Management UR Family makes

1 reliable transition to automation as painless
as possible. It allows you to begin the substation
automation process right now, without fear of either
incompatibility with legacy products or of premature
absolescence of the new refays. So put an end to
your stranded relay investments,
Much like today's PC it is designed with modular open
architecture, It is scaleable and expandable. It supperts
high speed pecrto-peer communications using the
MMS/UCA 2.0 open standard Ethernet protocol. Itis
field-upgradeable and is designed to support future
protocols including TCP/IP for Internet connectivily.
And with FlexLogic™ programmable logic, you can
program complex schemes and modify them in the
field to meet changing requirements, while saving on
unnecessary hardware and wiri
Talk 10 DRIVECOR about a planned migration 10 total
automation for your new and existing substations. Let
DRIVECOR system automation specialists work together
with your team to discuss the best plan for your system.
Call, write or email, for our latest brochure on the UR
Platiorm and ask for our latest CD-ROM, Be sure to visit
our website at www.ge.com/indsys/pm to explore
the Universal Relay Family™ and testdrive the new
URPC software.

GE Power Management

drivecCor

DRIVECOR PTY LTD 113 Langarmann Drive; Kensington 2094 TEL. 011-622.8711 « FAX 011.622.4441 + E-MAIL. drivecar@drivacor.co.za

GENERATOR - TRANSMISSIGN = DISTRIBUTION + TRANSFORMER + POWER QUALITY
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Universal relay for substation automation
Marzio P. Pozzuoli
(Presented by Klaus Klingenberg)

Sales & Supy

Currant al S
¢ Manitaring

for GE Power

& - Electrical Enginerir
m protection settings,

g on
v(tm) for a number
of years. The uliimate goal for a Universal Relay, from
both a technology and economic standpoint, is a unified.
modular substation solution that can be networked and
scamlessly integrated with existing hardware and/or soft-
ware regardless of the vendor or communications net-
work.
A key driving force behind the eed for the Uni |
Relay is implementation cost, By having o platform that is
apen enough to keep pace with today’s technology and
ity flexibility to allow. for
s ean not enly preserve their inti-

U (
the feasil

madul;

maintains th

future upgrade

- they
long-term implementation costs
ronment. No more stranded relay investments.
utes of a Unisersal Relay in the-
casy task, for developers the
ning the necessary lagistical

Although list
arctical terms i
challenge has been in del
P 8 .
requirements for the ideal Universal Relay. What building
blacks are needed to make it as open as possiblo give
today’s advancements in technology? How do you
iy 10 cover every foreseeable pro-

g the attri
a relativel

a relay with the flexibi
tion - today and in the future?

tection applis

As daunting'a proposal as this may seem, one need only
look at the evolution of PC technology 0 see how this can
be achieved. In just a few short years. the PC has beeome
the general purpase or “universal” tool and indispensable
formation age.

le ta note the key eoncepts w
e. a common

engine of (h
h have made

Itis worthwl
the PG a general purpose tool -
and software platfarm, & sealable, modular and upgrad-
able architeeture, and o common human-machineinter-
faces (HMI) - are also the key requirements for a universal

relay.

ard-ware

Iv. an essential clement that has

However, until rece
been missing from thy
development of a communication standard w
utility industry. PC technolugy overcame that hurd
’ re PCs are so0 open,

Universal Relay equation i the
ithin the

3

number of years ago 10 the point whe
ally any environment, commu-

they can function in virl
nicate with any other device on a network, and run
n without the need for cus-

almost any software applicat

arformance

Drivecor Authorised Distributor

on environment,
distribution sys-

tomized inter-faces or configurations.

it with the devel
international standard that is bringing the
Universal Relay to the forefront as the wtility's general
purpose tool ane
environment.

OPEN COMMUNICATIONS PROTOCOLS

In today’s open systems the ability to share data seam-
lessly through companywide networks is the key to
reasing. efficiency and reducing costs as well as
enhanting open conneetivity betwoen a company's related
funetional arcas. This is especially true in the utility
industry, where organizations have been grappling with a
range of proprietary hardware and software products that
can be neither integrated nor upgraded at a reasonable
cost and/or effort, Special communications interfaces or
gateways must be used 1o conneet any new equipment to
ng data network if 4 u

beyond its proprietary equipment.

The utility industry has new followed s
opment of an i

dispensable engine of the substation

y wans to. expand

The effort to achieve a common protocol that provides
high-speed peerto-peer communications as well as
interoperability for

1 in North America
by a select group of international utilities as well as the
turers. This is being done through EPRI
rch Institute) in conjunetion with
related groups in the IF

substation automation is being dri

IEC committees. -

With the progress being made by EPRI in establishing
open-systems communication protocols, hardware and
software from different vendors can be linked and pro-
gressively integrated over time, thereby praviding a means
0 costeflectively upgrade as needs and technology devel-
ops.

The proposed solution for the substation is implemented
bused on existing standards. These standards include the

Manufacturing  Message  Sps ation  (MMS) and
Ethernet as the data link and thy physical layer. The
i n will be UCA

the substation communicat

pliant in order
minate gateways, and allow maximum interconnee-
ty among devices at mininim cost.
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The development and
posed solution has the potent
lars in development costs for s and manufa
by ¢ need for protacol converters (both
hardware and software) when integrating devices fron

turers

 application of the pro-

1 for saving millions of dol

ninal

different manu

peerto-peer comm jons LAN (local area network) a

great deal of interdeice control wiring can be climi

control signaling over the

UCA VERSION 2

EPRI’s UCA{tm) Version 1 protocal was intro
1991 and rep d the first comprehensi
open communication protocols to mee
of the dectro wiility industry. ln 1997, e new LCA

il

v systems.
UCAZ,

1 being able to provide an interfa
vendors’ products, ensures that equipment frol
sourees can interfuce. In addition, il ean support existing
and future network protocols.

EPRIs work to date in this arca has established that an
open communication protocal allows u i

operating and business d

media with minimal medification costs, re

implementation time and cost through u
ex and eliminate redundant storage, since
ssed wherever it resid

information can be acee

With communication protocols well on their way to
becoming standardized. a major stumbling block to the
Universal Relay has been removed. It is now time for it to
move from the drawing board into the hands of the ut
THE EVOLUTION OF THE RELAY

When GE Power Management embarked on an ambitious
design program o develop @ “next generation”™ family of
protection reluys, it relied on the same concepts and
teehnalogies that hase driven the desktop personal com-
puter (PC) market (o such pheno terms
of performance and eost effectiveness to make it a gener-

al purpose or “universal™ tool and the engine of the infor:

mation &

um was to provide wtilities with a
. mete

gz, monitoring and
s an entire power sy one that would
niversal engine for substation automation

In order to understand where the technology stands

IEEE defines a prot
tion is to dete
power system conditions of

tive rolay as * a rel
es or apparatus or other

abnormal or dangeron

1i8th Technical

Meeting

nature and to initiate appropriate control eircuit action™
(IEEE 100-1984). This definitio uld best be classified
n ‘universal” in nature.,

as general rather th

ally, manufac

it rers of procetive relay devices
have produced different designs that are spe

protection of generation, transmission, distribution and
industrial equipment. This approach has its roots from
the days of electrome |

ities associated
impl

s, where the widely varying compl
l to b sented in

h each type of protection h
ns. For example, there

ity

proprictary hardware configurat
was a significant differe cost and compl
urrent relay used for feeder protection
y used for protection of EHV (extreme

nee

This leads us t ial requirement of a Universal
Relay. A Universal Relay must at minimum, be capable of
providing protection for all the sectors of the power sys-
tem - from simple overcurrent proteetion for feed
high-speed dista
importantly,
both.

DEVELOPMENT MILESTONES

One key contributor 1o th
reluy design has been the
technology and the
as the proliferation
industry.

an esse

TS {0

protection for EHY lines

must offer a costeffective solution for

vancements made
olution of micraprocessors, as well

digital

decreased.
nt where the pe
relay and the
cast/performance requirements of a feeder relay can be
met by the same microprocessor and digital technology.

cration of numerical relays, also has allowe
and per

The pro
manufacturers o deve software for protee-
tive relaying devices across a power system. By leveraging
the advancements of mieroprocessor and digital technol-
ogy, and combining those with the array of existing and
proven software developments, the ‘universal rela
becomes the logical outeome.

Just as the PC is a general-purpose tool that ean perform
numerous tas|

s by running different appl

me platform, so can a numerical relay
built on o common platform become a gene
‘universal’ pro
on software for the

al purpose or
by running different protee
ted.

pparatus being pre

mber of essential
ncorporated into_ the

As a general purpose tool, there are a n
functional blocks that must be
design of a Universal Relay.

UNIVERSAL RELAY BUILDING BLOCKS
Most modern numerical,
comprised of a core s

roprocessor based relays are
of functional block
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MODULARITY

On the hardware side, modularit

aally per-

A. Algorithmic g
formed by the mai " microp
i lIl niral p
Most numerical relays have multiple pro

is achieved throu,

plugin card system similar 1o th m.ml in progra

controllers (PLCs) as well as PCs, A key element

nma-

ferent func
Por
performe
(DSP)
isition system and interposing current and vo

nce of ~an\ a systen ‘;-.

er sy

smmon power con
1o the master processor (CPU} as well as ta
shows such a system wit

1 conjunct

other. Figy

sformers. tional blocks imple

D, rinterfacing o transduc-
sory Control & Data

eme, usually required (o sense or out-

E. ( ions to station computers or SCADA sys-

interfs

g a variety of phys

tems, usually requi
ber Optical, etc.) as y of
Modbus, DNP, ECE70.5, e 20,

o (HMI)

punciation

r local aper

Local Human Machine Interf|
or control and des

trol power, usually

. Pawer supply eircuitry
ired o support a wi
age inputs (e.g. 2300 VDC, 2

range of AC and DC vl
265 VAC).

v requires

MODULAR HMI

n of a universal rel
Il of the above fi

Figure 1: System rlrrrh;:mnmm d'vmmm a high-speed
data bus and modules with a common power connection
and high-speed data interface fo the zcpu

and allow for scalability.

The biggest challenge for relay designers s the ‘cost POWER - Power Supply Mode
e manner’. The risk they have fi
ure with all of the above attributes

oh for the | PSP - Digi

n the past is ere-

| CPU = Main Mieroprocessor Module

st of the platforn: is too |
jons such as fecder pro

al Processor & Magnetics

S i DIGIO = Digital Input/Output Module
I ANAIO = Analog 170 Module

1 resolved as a result of
stion of & common pls

Jmmon compo
d disk drive
serinereasing

Llu.h...l
he prod
ike the PC industry,
network ¢ ml

form for

appl

COMMS = Communications Module

ure used in the

lay production is nowhere near the vol-
platform based on &

= gement's Universal Relay - a 19inch rack-mount
platform, 4 ruck units in

10 16 plugin modules,

architecture which smmaodate all appli- X capable of accepting up
ns will yield siguific
turing cost reductions.

THE UNIVERSAL RELAY ARCHITECTURE

In defining what a Universal Relay needs io do, it is
nents that

ppment and manufac-
Modules plug into
s b

important to understand the architectural
perform the above mentioned functions

= ol e s SIS A S SO Rl



AU i : applied at the sub-module level
(LLLTTTREEE] eurable input/output (1/0) combinations

. ept plugin sub-modules, which means that each

d for virtaally any type of

meet both present

1/0 interface d d future

piversal” interf;

Is. This giv

Configurability at a sub-module level.

SCALABILITY AND FLEXIBILITY

A modular architecture of this type allows for both scala-
bility and flexibility. In particular, scalab
the ability o config

ity is found in

the relay from minimum to maxi-
pability accor
fexibility lies in ¢

mum 1/0
ments. Th

riicular require.
ty to add modules
odule 1/0. This
» the variety of

red with the desired sub-

mum flexibility when inter

) = EHETS and protection apy
Figure 2 - A warking example of the modular archi- 3 7 i
. e 5
tecture found in a Universal Relay

capable of supporting both parallel and serial highspeed
(up to 10Mbps seria
allows those modules which must transfer data as
quickly as possible to use the b
Mbytes/sec), while oth
n bottle

parallel b

0 use the serial bus to avoid |

nie

ey teehnical requirements of such a system

for protective relaying applications is that the modules

MINIMUM CONFIGURATION

e of bei

must be cap

ed witha

o completely drawn o
turbing field wi

1 or insert
ated at

v which s ter

he unit (sce Figure

MAXIMUM CONFIGURATION

in example shawing minimm and maxi-
without disturbing wiring mum module 1O capability

Figure 3 - Plug-in modules can be removed or inserted  Figu
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UPGRADABILITY AND ENHANCEMENTS

tecture is

ability

Another obvious benefit of this arc

1o upgrade or enhanc clay simply by

For exampl

of u
replacing or adding

pair copper wire commun

cations interf hospeed

cations.
* Enhancing a transformer prot
adding an Analog 1/0 (ANIO) m,
modules 1
1 adapt

with the sub-
«d currents,
1 ridoad tap-

sense
changer control. or

al discharge
* Upgr more powerful ¢
processor &

and

protection

cond DSP module with current and voltage

r submodules capable of revenue class

+ Enhancing the
1/0 (DIGIO)
the reporting of even

wdule with customized

* Enhancing the HMI
module with custon
reporting.

MODULAR SOFTWARE

issties are not exclusive to hard-

Sealability and flexibi
ware,

Software must be able to support the sa
rm of modularity

fact, the software has
fune m-mﬂu

* HMI control
* Communications

The key advancement in software
e soltware

dustry is Object
g (0OP/00D). T

coneept one can create a pro
the h as Time Ovel
Overeurrent (10C), Current Differen
Oner Voltage, Under Frequency, Distance Mh
Quadri represent software m
are comple capsulated” (Figures

ba and 6b).

srrent (TOC), Instantancous
I, Under Voltage,

fass su

Distanee

< that

=

ral, elc.
Iy self-conta

ed or

i8th Yechnical

Meeting

CLASSES

Figures Ga and 6b - The OOF/OOD concept uses objects
and classes to create self-eontained software modules,

+ Frequency
* Volts/ Hz
*  Ete.

I PROTECTION CLASS
« TOC e

|+ 10€ ¥
* Distance 5
. erential =

ftware a
.uul Mexibility: sc Mlnlm in that |h<' number ul
an application are scalable (e.g. multiple 10C
elements); fexibilit
@ custom com
L 10C, Distan

2

Underfrequency and Direct
ose attributes - modularity, scala-
sdular software - the
de variety of applications on
rm. Figure 7 shor

e concept of a com-
ersal Relay capable of 1

ple applications,
THE BENEFITS

Overall,

e ability o standardize an one hardware con.
figuration that can address the majority of specific

appli
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acturers o communicate with a common

Now that the standard issue

F Application Software
- = ok to add value by

resolved, on work-

Transformer Une || Generator | tive relaying his is achieved by lever:

| | Appicaton Application Application iy e
= g peaid peertoecr) and ta the station interface

Feader ContokPLC) ~ FEEET gt SEOhE

sl it ince the Univer ular hardware and

lable, flexible, and

s advaneed peerti-poer communie

ons, it can a Jate the requi of an
ion automatian proposal
In addition. the configurable object ori
| handle both new and legacy ¢ i 2
which means a Univeral Relay
| ronments, as well as handle any futore migration

Ethernet or other future technology without incurring

Ily associated with sys

s evolve 1o
« brought about by

ns the Universal

Figure 7 - The elements of the U
platform.

cations i a major potential benefit to u

platform. the Universal Re

ety of the approp

pplication software.

Standard a common platform also potentially

costs through
fing expenses,

Hub
Bridge

ommon pl
mple
terme is that of a ‘common
k and fes
family of appl

form approach in

eross the

scenario for s

automation.
THE UNIVERSAL
RELAY’S ROLE IN
SUBSTATION

N
F:.l rm’:lm?\ utilties SUBSTATION AUTOMATION USING

boen clamor EPRI MMS | ETHERNET & GEPM IEDS ‘

worldwide hav
ing for a standard that will
allow different deviees from

igure 8 - Schematic of entire Universal Relay serup, from workstation to relays
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Lifecycle cost versus initial affordability of

street lighting installations
Gustav Kritzinger

GUSTAV KRITZINGER

d th

n involved in consts

He has be

Sector Procurement
rly that the
10 acl

he Green Paper on Public
Reform in South Africa has stated ¢
prime objective of public secior procurement
ney. Best vals
onent in procurement is the optimum
uuser

for money in the context

best value for
of a technical compons
combination of whele life cost and quality to ms
department’s requirements and not the lowest short term
cost. Whole life cost takes into account all aspects of cost
1, including capital. mainte-

over the lifetime of the as
a1 and operating costs.

nance, manage
In engineering and construction projects like street light-
vele costs are most jmportant and g
dependent on product design quality. Design qualit
about providing, within the availuble resources, added
value over and above the merely adequate. Procurement
tructured in such a way that quality

ing, life

systems need |
ems. and not lowest cost designs, are procured, as the
ianer has o signilicant impact on lifecycle

work of the d

costing,
paper takes an indepth look at the current
y the electrical

<. methods and procedures, applied
distribution industry, for the provision of street lighting
installations, a non-profitable and non-core service.
prop 10 procurement standards,
based upan lifecycle costing. This should provide new
o the actual costs of street lighting services,
1 the Tight of the everinereasing

insights i
especially when viewed
pressures to privatise these services.
1. CURRENT STANDARDS

s of street lighting within ma
are unfortunately based

The current stand:
municipalities of South Afric _
upon other considerations than what is inherently the
th in terms of initial price and lil
ate this, one merely has to
on-makers within the el

mast econom
ot In order 1o substan
refer 1o the practices of d e ol
trical industry relating to which poles and luminaires
they procure and the reasoning behind it. How often do
we find that procurement of poles and luminaires for
is limited 1o two types of poles and twa
re the most common
dential areas

street lighting
types of streetlight lum naires? He
are the typical 9.5 metre pole for use in reside ca
and the typical 11.5 metre pole for use on main roads. T
complete the picture, both are equipped with outreach

business management from the Univers

ustry

BEKA [Pty] Ltd, based in Olifantsfonte

st 20

years

arms of 2 metre and 2.5 metre
confuse and lend “charae

each municipality adds his

cetively. and to further
installa

o the town

n,

wn radius and rake angle,
vears of painstaking refinement in their draw-
Of course, the streetlight luminaire shall be
cury vapour side entry for use with the 9.5
metre pole in residential areas and 250 Watt high pres-
sure sodium side entry for use with the 11.5
on main road

metre pole

The reasons for these costly stereotype standards are most
probably to be found in a number of factors. Firsly, the
provision of street lighting is a non-profitable and non.
e 10 the public. As such, both in terms of capi-
tal and expertise. it has for many years been the stepehild
of the electrieal distribution industey, This has led partly
1 the jon-makers have had themselves guid-
e by convention (it has always been dane this way™), or
put up resistance to change (“this is our standard, keep to
it or we will not maintain it"). Some have also cited per-
sonal preferences (“1 like it that wa

or nonstandard
stock (%it is not on our annual tender and will result in
another stock number”) s reasons for not adopting new
standards related to street lighting equipment, None of
these subjective reasons should be acceptable 1o ove
dened ratepayers.

Fortunately, a great

amber of progres palitics

d new concepts for both their
residential and main road lighting, which have led 1o sub-
stantial savings in both initial cost and life o
this regard, | wi o

¢ cost. In
h to reler firstly 10 the change from poles
each arms o a straight pole / bottom
entry luminaire concept. This can be attributed to a bet.
ter understanding on the part of municipal engineers and
designers of the luminous intensity distribution of mo
ern streetlight luminaires equipped with sophisticated
reflector systems. The luminous intensity distribution of
these sophisticated reflector systems projects the main
beam. also called the arca of peak intensity, into the road
atangle relative to a line par;
popularly referred to as the

110 the road. This angle,
toein” angle, makes the
of autreach arms o sireetlight poles, used in a residential
lighting application, an ehsolete idea, and in many
when used in conjunction with an ¢ r

sex,
treach arm, renders
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with SABS
s by municipal engineers
uccessful coir

as

t lighting installat;
098, Secondly, investigatio
el lighting, have led to
ns from 125 Watt mercury vapour t 70 Watt higl
¢ sodium lamps, as well as the introduction of
ps like the 100 Watt super and 150 Watt
high pressure sodium lamps. Investigations by these pio-
neers of the stre 2 industry into the use of Jower
wattage tubular highpressure sodium lamps and metal
halide lamps are being conducted on a continuous hasis.

to non-comp

involved with stre

ncern for the future RED environ-
dards and

poles relating to their length, dimensions,
s and rake angle. Combined with a
ire and lamp variations, the consoli-
dated procurement of such a range of products will prove
1o be a very difficult exercise

2. CURRENT SPECIFICATIONS

Almost 90% of Seuth Africa’s 3
licensed to administer electrical reticulat
5 do not have any gpec
ht poles and luminaires
These municipalities do their procurement of whate
ng poles and hminaires on an “as and when”
required basis. Sometimes they i

ly without reference to any specification and/or min-
imum SABS mark specifis A further problem with
smaller municipali that orders are usually ge
via their stores 1o replenish minimum stock level
dge and/or
involvement of the responsible person from the
electrical department. The storeman or buyer
would also not necessarily have the technical
expertise to differentiate between what is value
or which products are bearing the
relevant SABS mark - he will buy anything as
long as the cheapest! Or, even worse still, he could
have an outdated stock description on his computer. and
put out an enquiry for the replenishment of something
tally outdated and unsuitable!

rm rad;
e of lun

outreach

I authorit;
on in terms o

lo

This often takes place without the know

for man

It i in this grey area where the sreet lighting require-
ments of smaller municipalities-are often left in the
doubtful hands of le
who in general are not equipped 10 offer sound ads
street lighting. based upon the latest technologies
standards, In such a situation, the advice of a profession-
al and reputable streetlight pole and luminaire manufac-
Such a manufacturer should be up to
of streetlight pole and luminaire
ifications, their relevant SABS
cal, electrical and photometrie
submission of street
BS 098,

do their procure-

date with all aspects
nufacturing and sp
marks, and their mech
performance, culminating in the
lighting designs in accordance with
Only 40 municipalities in South Afs
ment of strectlight poles and luminaires on an annual
basis and in aceardance with a tender specification. Most

T RN N R e R
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of these are currently grade 9 or higher. These tender

ions vary from the most primitive item deserip-
lity specifications, but they are mostly
hase cost. It is a known fact that a
 specifications mostly leads to the

1 1o detailed g1

based on initial pu
lack of detailed quali
adjudication of a tender based purely on initial price and
not on the value for money that the product offers. This

sually results in a product soon requiring a higher
the ini-

in-

tenance expense than anticipated, thus rui

tially perceived savings in purchase cost.

Several larger municipalities have introduced the so-
e P

nder documents,

ed in terms of

called seheme price cost into their «

wherehy streetlight luminaires are evalu
their photometric performance, thus requiring less lumi

naires per kilometre, This results in fewer poles, excava-

ons, cable term stallations, luminaires, lamps
and subscquent lower energy costs per kilometre of
installed street lighting, Refer to table 1.

he argument has been brought that most streetlight
sed for the replacement

lace-
h

idents, or for the re

ment of existing stre d luminaires W
are beyond economical repair, and is thus locked into a
fixed spacing. Superior photometric performance can

Jeads to

ght poles

ne pr
g produet bei

offered at the lowest p
and acceptance by the count

Scheme price applicable to Item 1 -4

1 000
Scheme price = (Spacing [m)) ¥ (R1500 + Unit price [exelding VAT])

3. REQUIREMENTS AND MATERIALS OF
STREETLIGHT POLES
A strectlight pole has several req
¢ Tt should hold a streetlight luminaire reliably in pe
tion, and therefore be manufactured in an 150 9002
aceredited
mark

rements;

ory and bearing the relevant SABS

* It should be casy 1o transport and install. saving on

wehicle requirements handling and installation

* It should be properly insulated, off

against electrocution by faulty wiring

g protect

* 1t should be maintenanee free and corrosion proof
both above and below ground

* It should have a lifespan of at least 50 years in a harsh
and corrosive environment

* 1t shauld provide safety 1o road users and the comm
nity by being highly visible and prevent serious da
age to vehicles and loss of life
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TABLE 1 Design eriteria, design results and price schedule: Group A stroet lighting

[ ltem1 | tem?2 ltem 3 ftemd |
Type of luminaire and lamp ‘ Unit [ 250W HPSE l 250W HPSE | 250W HPSE | 250W HPSE
ISE /MCB/SE IBE IMCB/BE
Design criteria
| Arrangement Single sided left
Lanes per carri: ‘ 7] ] 2 2 2
| Width of each lane m 37 37 37 3.7
Mounting height m 10 10 10 10
Overhang of left hand side m 1 05 05 05 |
|Angle of filt degrees 15 15 15 15
Lamp lumen Im 25000 25000 25000 25000
Ballast factor % 9% 98 98 98
Maintenance factor
0.830.90
0.76°0.90
Lighting Category A3 A3 A3 A3
Traffic volume for road
without median 300 300 300 300
Luminance cdim2 08 06 06 06
Overall Uniformity uo 04 04 04 04
Longitudinal Uniformity UL 0.5 0.5 05 0.5
Threshold Increment % 2 2 F- 0 L)
Design results
Pole Spacing m
Luminance cdim2
|Overall Uniformity
Longitudinal Uniformity
| Threshold Increment %
Price Schedule
Unit Price [ ‘ ‘
Scheme Price as per formula | R ‘ ‘ J §

« It should be aesthetically pleasing and not be an eye-
sore in our environment

It should offer the most costefficient solution

There are a number of materials suitable for the manu-

factu [ street lighting poles, and the material c?msm is

usually based upon criteria relating to cost, handling, cor-

rosion resistance and strength. The four types of materi-

als that are currently used for the manufacture of street-

light poles are glass fibre reinforced polyester (GRP).

steel, concrete and wood, which will each be disenssed

briefly helow:

3.1 Glass fibre reinforced polyester (GRP)

GRP strectlight poles have become extremely popular due

to their ability to fulfill all the requirements as detailed

above. These poles must be manufacturcd in accordance
with SABS 1749. Due to both the low initial purchase cost
and the fact that it is maintenance free, it is now the pre-
ferred choice of material of most municipalities for street
light poles of up to 115 metre in length. As this material
ix extremely lightweight {approximately 20% of steel and
3% of concrete), it is also suitable for labour based con-
struction programmes and allows for cheap and casy
replacement in the case of damage by vehiclo accidents.
Furthermore, the use of GRP poles reflects the responsi-
bility of the municipality towards. community safety, as

of life can never be compared to the cost of 4 street-
light pole. Once a GRP pole is hit by a vehicle, it will tear
off at ground level, with the tap half 100% intact, These
damaged poles can then be reclaimed as a shorter pole by
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providing a new access door and cable entry, resulting in
major sav

3.2 Steel

For streetlight poles above 115 m
still the preferred ma
manufae

length, steel is
ct that poles

re
rial. This due to the &

ured from
it s it imprachisdl muhiatactire ot dIE
hotdipped
10 give it some

. Especially
snments, steel streetl require re-
ting at resular intervals of approximately every 5

years at a substantial additional cost, but this does not
prevent the interior of the pole 1o continue corroding
until failure,
countless deaths on South Africa’
ally deformed beyond reuse onee
ve of using a buried stub with a bolte
shear flange. in order to re-use the buried portion, adopi-
ed by some users, have also failed due to the buried stub
cither deforming or disintegrating upon impact.

3.3 Concrete

Spun reinforced conerete poles have been popular due to
nitial purchase cost and the fact that it dees not
intervals like steel, It is, how-

el poles have also been responsible for
roads, and is also usu-

an out of con

furniture ever designed! They must be manufactured in
accordance with SAB! . However. due to its extremely
difficult transport and handling, as well as premature
[racturing during transport ‘nd installation,
great deal of its populari
coustal environments have also failed prematurely due
eorrosion of the interior steel reinforcing. Conerete poles
are also as deadly as steel. and the structure is fractured
and damaged beyond repaic upon sehicular impact. Their
handling and i ion is also extremely
and time consuming.

3.4 Wood

Although wooden poles are used wsainly for overhead
power distribution and telephone nétworks, some muni
ipalities also use them in conjunction with a convention-
al underground street lighting system. Hot dipped gal-
vanised outreach brackets are clamped (o these poles
allow for the mounting of side entry streetlight lum
naires, Wooden poles may have a useful life of 40 years,
but this is subject o them receiving remedial treatment
within 10 years of installation, and at increasingly fre-
quent intervals thereafter, in order to control decay.
SABS 754 covers wouden poles manufactured from euca-
ptus troes and SABS 755 covers those of pine, but these
spec ons refer mainly o grading and physical
defects, rather than the moisture content. Research by
Eskom has found that fungal attack begins when the
moisture content of a wooden pole is above 20%, which

18th TYTechnical

can oven happen in very dry areas which had been with-
out rain for several months.

4. REQUIREMENTS AND MATERIALS OF
STREETLIGHT LUMINAIRES

Th ight luminaires are addressed
s \ES TOR THE
INSTALLATION AND MAINTENANCE OF STREET
i 1(;I!’I'[\i(i (umlm revision). This document should form

d every person responsible

for street covers all aspects
I distribution industry
s 1o those not com-
ing.

77 mark and SABS
ly enclosed type.
ve and subst

of s discipline i the eleciri
and gives all the necessary guidel
fortable in the environment of street Ii

Luminaires should bear the SABS 12
1464 safety mark and be of the tot
a posi
pole ar bracket, designed to allow
adjustment and 1o ensure that once set (o the required

Luminaire spigot shauld comply with SABS 1088
~Table 1. with a side entry having a diameter of 42 mm x
125 mm and a bottom entry having a diameter of Tomm

10 inhibit the ingress of
dirt and moisture and shmmi have a degree of protection
certified in terms SABS 1222 and SABS 098: Partl -
1990, Code of Practice. Table B-1.
ing of both the lamp and control gear compartment
should be 1P65, dustproof and proteeted aga
jets. thus reds
Luminaires with an i
both the lamp and
the ultimate solution 1o corrosion problems and prema-
ture failure of control gear components, are also availab
on the market. [P ratings should be certified by SABS 1est
reports. ¥

The housing should be robustly constructed, weather-
proof, hail proof, corrosion proof and vandal resistan
An eterior lip should be provided on the housing to
ensure that there is no direct rainwater contact with the
gasket between the housing and the diffuser, thus ensur-
¢ that no moisture is sucked into the diffuser when the
i switched off and cools

The minimum [P ra

ess protection rating of IP 66 on
mirol gear compartment, offering

g diffuser bowl should not have any external
prisms that could aceumulate dirt and thus reduce the
light output of the luminaire. The diffuser should be held
1o the housing by at least three clips, thus ensuring that
it remains closed in the event of the failure of one clip.
The diffuser should also remain attached to the housing
when hinged open for maintenance or lamp replacement
This hinge mechanism should be ncorporated into (b
housing o ensure that it protected against damage during
transport, installation and m,
Gaskets should be used 1o seal the lamp compartment.
The gasket should be fitied into a groove in the housing

tenance.




and should be kept in place by a tongue provided on the
diffuser, thus ensuring 1 y of the P raiing. The
gasket should be sereened against harmful radiation from
the lamp souree.

The optical system should consist of reflectors and should

not be subject to ace
should be of the semi cutoff distribu
design requires a cutoff distribution, the lum
should be marked as having such a type of light distribu-
tion. Should a luminaire have an adjustable light distri-
but cither where adjustment markings are i
on the luminaire body for setting of the optical syste
orientation of reflectors or of the |
the light distribution classific
made in a elear and preferably indelible manner. The
lampholder should comply with VC 8011, should be rated
for 240% € and should prevent possible loosening of the
lamp caused by vibrations.

All control gear should be housed fully within the body of
the luminaire in a separate gear compartment and sealed
by u hinged, non-corrosive lid. Access to the gear com-
partment should not be possible wi ¢

or key, thus protecting unqualified
shock.
parts that provide protection against electrie shock
chould have adequate mechanical strength and should be
ably secured so that they will not work loose w
service, For case of maintenance, aceess 10 the gear com-
partment should be gained from underneath and all the
control gear components should be mounted on u remov-
able gear tray. The eontrol gear should be suitable for
operation with the specified rating of the lamp on a
230V+3%/-10% 50 Hz singlephase system. All control
gear components should be removable and bear l}\: rele-
vant SABS mark. All internal wiring should be Teflon
coated with protective slecving o prevent damage by pos-
sible abrasion, All screws, bolts and metal parts should be
of stainless stecl or noncorrosive materials. lgnitors,
where applicable, should be of the superposed pulse type.
Luminaires should be power factor correete i
of 0,85, Where optional integrally mounted MCH's
<hould be mounted an the control gear
it breaker accessible from

in, but where the

aire

mun
are required, the
tray, with the lev
tside of the luminaire.

Luminaires with a separate spigot compartment, suitable
side entry and bottom entry versions, are also
available on the rm;rl.rL These luminaires offer the added
advantages that the control gear is not subjected to possi-
Ible damage during installation or by moisture rising upa
pole when heated by the sun during the day, The spigot
compartment would also house a screw te minal I)Inf'k
< well as an optional downfacing minia-
h, giving it protection against UV and
d service. Otherwise, daylight switches
ble for Nema type hase sockets should be plugged
into a base mounted above the gear compartment, <o as

er of the cir

: clamp, #
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not

ight switch 1o overheating.

Selfadhesive labels should be applied to the underside of
the luminaire housing which should he a the
luminaire is mounted on a pole. This label should indi.
eate the type and Wattage of the lamp. as well as the let
aire wi off distril
tion. Luminaires suitable for use with tubular lamps
should b ated as such with the letter T after the
Wattage. Letters should be at lcast 40mm in height and be
black aguinst the following backg

nd colours:

* High pressure sodium vapour - Light orange B26

¢ blue FI1
The material Iy used in th rect
light luminaire housings are mainly engincering polymer,
dough moulding compound (DMC), cold pressed glass
reinforced plasic (GRP) and aly ach of which
will be briefly diseussed below:

4.1 Engineering polymer

Over the past ton

* High pressure mercury vapour

rs, engineering polymer, like rein-
foreed polypropylene homapolymer, has become the most
popular material for the manufacture of streetlight lumi.
naire housings. This material is UV stabilised, provides a
good surface finish, rigidity and toughness, It has a good
heat distortion resistance and can be used continuously at
100 - 110% C for years. Further tests have shown that this
material will not lose its tensile strength even if exposed
to 140 C for 600 hours. Due to the fact that this mate-
£ 0 on moulded, it can be produced in high
< with excellent consisteney.
4.2 Dough moulding compound (DMC)
This is a dough-like mixture of reinforcing fibre, with a
length of 312 mm, and a polyester resin, that has been
used for many years in the manufacture of generabpur-
pse outdoor enelosures via a hot press moulding tech-
nique. This material does not have the high mechanical
strength or heat resistance than that of engi
mer. and care should be taken that n
exposed. as it will draw m
mechanical strength properties.
4.3 Glass reinforced plastic (GRP)
This material. utilising the cold press mouldi g tech-
nique, used 1o be popular up to the eighties due 1o its low
taoling cost and low-pressure presses required. The glass
used is in the form of a chopped strand mat, offerin,
excellent mechanical strength. Unfortunately, due 1o the
low pressure and simple tooling. this proce-
applied (o high technology streelig ings
where there are high requirements on tolerances and
design details, The long eyele times also do not alloy for
high volume production.
4.4 Aluminium

Aluminium,

gineering poly-
glass fibres are
ture and further reduce it

the form of high-pressure dic cast,
gravity cast or extrusion, is still one of the best materials
for the manufacture of streetlight luminaire housings. It
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v cutting new access doors

o it 42 2 horter pol

ot heat dissipation and mechanical strength, polos damaged by vehicles

and cable entries and re-u

offers exc
as well as good resistane

to corrosion. Unfortunately,
cost has limited the

high iooling and m:

se of this Qe these parameters have been evaluated in @ compar-
material ative cost of awnership table, the cost of ownership ean be
Diffusers should

nufaetured from injection mould-  determined. Please refer to table 2.

ed high impact acrylic, which does not yellow, or other x< fur as the streetlight luminaires are concerned, the
heat and impact resistant glas.  pyin factors that should be taken into
should not be used, as it discolours and g follows:

< impuet resistanes when subjected to the
UV emitted by the sun or lamp source. Gaskets should be
ured from silicon sponge, as it is an intelligent
riorate, with elips being man-
e grade of stainless steel,

sideration are

L. The photometrie performance of the luminaire, deter-

mining the spacing of poles at a precalculated
installed cost

+ and design of the product,
of the
materials used in the manufacture of the housing, gas-
ket system, reflector system and diffuser.

Reflectors should be manufactured from 99.98% super

nodised aluminium, ensuring 4 consistently

high efficiency

5. THE COST OF OWNERSHIP OF A STREET RS
LIGHTING INSTALLATION st

gear.

4

Design details relating 1o the speed and ease of main-

I replacement of components and control

Capital assets like &
greater part of their who
the purchase price frequently being a
total cost. This is reflected in mo:
tenance budgets of some of

t lighting installation, incur the
cost after purchase, with
itdle as 20% of the
af the capital and
th Africa’s major
palities, which were rescarched for this paper.
Tuble 1 has indicated clearly the comparative cost per
Kilometre of street lighting, based upon the photometri
performanee of a streetlight luminaire and the insta
cost of the streetlight pole, What this table does not tal
into consideration though. is the comparative eost of awn-
ership of the installation over a 10 t0 50 year period.

The IP rating and its integrity.

The actual rise of highpressure sodium lamp voltage
due to poor reflector system design and small volume
of the lamp compartment. which has a direct influ-
enee on expected lamp life. Currentl the SABS mere-

mu;

tates a complianee or noncompliance to the maxi-
mum stated rise in lam Itage, as determined by
paragraph 3.5.7 and Table 3 of SABS 1277, Aca high
pressure sodium lamp agos, the lamp voltage
until the voltage needed to sustain the arc has reached
the level of the supply voltage (+ 130V, which is indi-
cated by “cyeling” and effectively indicates end of life.
The relationship between lamp voltage rise and life
expectancy can be scen in graph |

Teases

it becomes

With reference firstly to a streetlight pole
important to determine the following parameters hefore a

decision ix made based upon the initial purchase price
per unit:

Lamyp replacement makes up by far the biggedt part of
intenance tasks. It can be done sccording to
: by replacing a lamp when it fails.
planned group famp replacement. The former
3 makes no provision for lumen depreciat

What is the premium on labour and transport applic  result that, at
cable 10 each type of material in the event of replace-

the cost of installation of each type of materi-
based pon s weight and ease of handling
n and eree

with the
af failure, the designed lighting levels
will not have been met. This could result in a probable

ment, based upon the
mumber of saff and ype GRAPH 1: Relationship between lamp voliage rise and life expectaney
el

of W e required 1o
transport, remove, e 10 T T : ~ ,
install and erect the pole? w1 ‘ | T -
3. What is the life expectan- | Q ! | i
ey of the various types of | = 1007 f i
atreetlight pole materials? | @ g | | "
4. Docs it require any pre| 2 iy | | |
ventative treatment, like | o I ‘ B
painting,  during it % 40 . I ! !
expeeted life, and if so, at s | il | | |
what interval and at what | | | T ‘ T {
cost? (] : 22 SR TR S R T =
¢ . 1 5 9 13
5. Is it possible to reclaim
P SRR BURNING PERIOD (1000 HOURS)
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TABLE 2: Comparative cost of ownership of GRP vs steel street lighting poles

GRP STEEL
BASE QUANTITY 10000
QUANTITY OF 9.5M POLE 8000
QUANTITY OF 11.5M POLE 2000
PRICE OF 9.5M POLE R 1,000.00 R 1,200.00
PRICE OF 11.5M POLE R 1,600.00 R 1,400.00
ANNUAL GROWTH, % 2% 2%
ANNUAL REPLAGEMENT, % 2% 4%
REPLACEMENT PREMIUM, % 10% 50%
TREATMENT AFTER YEAR 50 5
LIFE EXPECTANCY, YEARS 50 25
COST OF TREATMENT 9.5M POLE 0 200
COST OF TREATMENT 11.5M POLE 0 300
COST OF OWNERSHIP - 10 YEARS R 2,506,698 R 3,107,378
COST OF OWNERSHIP - 20 YEARS R 5,562,348 R 7,147,504
COST OF OWNERSHIP - 30 YEARS R9,287,169 R 13,496,656
COST OF OWNERSHIP - 40 YEARS R 14,333,187 R 23,845,461
COST OF OWNERSHIP - 50 YEARS R 19,362,593 R 34,159,508 |
increase in road aceidents and night ¢crime. Also, the high — out 1o contract. Specialist street lighting muinh'n;cu

labour and vehicle operating cost 1o repl individual
lamps, makes it an extremely expensive option.

Planned lighting maintenance, or otherise known as
planned group lamp replacement, is 4 philosaphy agreed
to by most major municipalitics in
the only practical and most econo

h Africa as being
rategy 1o man-
is an effi-

contractors are not bound to restrictions on overtime or
working at night, and produee extremely high productivi-
ty levels due to their philosophy of payment per job done.
These specialist contractors should also be given the task
of simultaneously providing a eleaning and preventative
maintenance service,

all the ad

age lamyp rép Group lamp rep
cient system of maintenance whereby every lamp in a pre-
nined changed in one operation at a fised
Jamp has failed o is
is based on the most

determined area

i 3

1 burning period for the lamps according to
n depreciation and the mortality curve of the
ar lamp. Based upon the high ingress protection
- and I 66 of streetlight luminaires nowa-
ilable on the market, in conjunction with the reli-
1 lamps and control gear, this interval is suggest
Lamps that fail between group lamp
« are replaced individually on a spot

replacement basis.

Planned group lamp replacement can be earried out dur-
ing normal daylight working hours, which considerably
reduces the cost of staff and vehicles required to replace
individual lamps. The problem of lack of staff within
municipalities to drive o planned group lamp replace-
e. can be solved by this work beimg put

ment programim:

ages of planned group

lamp replacement, during a survey conducted on the.

actual costs of owning and operating a street lightin
installation, not one municipality could be found whi
stll has it as their lamp replacement srategy,
Maintenance has degraded to a find and fix basis, where
fortunes are lost in monies spent on operat
ing 1o staff and vehicles, without providing the levol of
service which ratepayers are paying for. n many eases,
the amount of money spent on the procurement of lamps
and materials required for maintenance, represented less
than 20% of the mainiens with 80% disap-
. As a street
lighting service is also an catity that is still not ringfonced
within the electrical distribution industry, actual operat-
ing costs could make up an even higher percentage of
maintenance expenses,

6. A PROPOSED MODEL FOR PROCUREMENT

BASED UPON LIFE CYCLE COSTING
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TABLE 3: Installed pole cosi comparison
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UNIT PRICE

WEIGHT IN KG

LABOUR RATE PER HOUR - R10

VEHICLE RATE PER HOUR PER 50KG - R30
HANDLING & TRANSPORT, 10 POLES PER HOUR
LABOUR (weight ( 25 x rate x duration)
VEHICLE (weight { 50 x rate x duration)
INSTALLATION, 1 POLE PER HOUR
LABOUR (weight ( 25 x rate x duration)
VEHICLE (weight ( 50 x rate x duration)
TOTAL

HANDLING, TRANSPORT & INSTALLATION COST PER POLE
INSTALLED COST (unit price plus handling, transport and installation)

A B

BASE QUANTITY 10000
R 1,600.00 R 1400.00
50 250

R 2,000.00 R 10,000.00
R 3,000.00 R 15,000.00
R 20,000.00 R 100,000.00
- R 150,000.00

R 25,000.00 R 275,000,00
R25.00 R 275.00

R 1,625.00 R 1,675.00

A model for the p
street lighting insta
fact that what you pa

of pole and for
ions should take cognisance of the
s not necessarily what it costs, The
ce evaluation of streetlight lu
everal larger municipalities and
proposed as the model 10 be
uments relating 1o the procure-
ires, With regard to the pro-
curement of poles, factors like the weight, life expectaney
and cost of treatment of strectlight poles should be deter-
ined to form part of its installed cost. It is therefor pro-
sed that the future tender specifications of local gov-
n
capital p
but to performance specifications, bearing the relevant
SABS mark.
It is further proposed that the handling of a streetlight
pole becomes a cast, based upon the ability of a person to
handle a weight of say 25 kilograms, as well as the cost 1o
lease capital cquipment, like sehicles and cranes,
required to transport and install the pole. These factors
would provide a m more “decurate picture of the
installed cost of a streetlight pole. The cost of awnership,
picted in table 2 abeve, which takes care of the other
aspects like replacement pres life expectancy and
cost of treatment, is of significant proportions in
coastal environments, can also be included in the tender
document.
CONCLUSIONS
Many municipalities have based their standards, speci
cations and methods of procurement of street lighting o
reasons other than those borne from sound engineering
and financial concerns. This can be attributed to factors
that have found their way into the day 10 day activities of
Joeal government over a length of time, with most of them
being based on subjective reasons. It is appreciated that

adopted in all tender d
ment of streetlight hum

as de

electrical d engincers are involved with so
much more than a non-profitable and non-core scrvice
like street lighting to ratepayers. However, as ratepayers,
it should not be acceptable that this service is provided
witheut an up to date set of standards and specifications
of the items required for the pro-
e only upon initial unit

or that the procuren

hting is b:
price. Tender documents should be drawn up in such a
way that the life eyele cost of street lighting is taken into
account before & tender is adjudicated.
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INTRODUCTION

here is no doubt that the use of new and renewa
T.-u.-rg, courees should be supported in building a sus-
tainable energy sector world-wide. However, some techni-
cies” and developing countries govern-
« of dealing exclusively with renewable
energy technologies have resulted in renewables
chosen for projects in which they were cloarly B

eal assistance age

ment's siri

priate and considerably more expensive than consention-
al option cremental costs born by the African con-
ent due to these experiments have been very high in
the 705 and 80+,

This is not 10 say that new renewable ene
should not be applied. On the
of the conditions under which these
But renewables should be subj
1. financial and social analysic as the

The

chnologie

are knowledge
echnologies are the
ct

to the same techni
commercial options are being subjected to. Only in, this
way can a commercial market and trust in the new tech-
nologies be attained. [Levine M, 1993]

THE NEED FOR ENERGY TECHNOLOGY RaD
Throughout the world, access 10 encrgy services and the
development of mod rgy forms have heen major
driving forces for ceonomic growth, social security and
technological progress. In fact, efficient energy use plays
the social and economic develop-
5, for example. 10 slow down popula-
tion growth, and reduces pollution and environmental

pressures.

completing a Ph.D in Applied Science and will gr

rch and Dev

opment Engineer. He is a Lecturer at the

in Electrical Engineering.
1 August 2000.
s Degrea of Technology in Electrical
engineer. He has cur
lecturing at the Peninsul

largely supplanted ol as the most
troversial energy issue of the 1980's. Souring costs, high
rates and environmental damage caused by large
power plants have wreaked havoe on the ance booming

industry. In most countries, electric prices have risen
faster than the general rate of inflation since the mid
1970°s. In this regard ele ity generation have been
mastly that of coal fired power plants. These are a major
cause of air pollution, and are impli
inant environmental issue of the ti

{ in the predom-
namel

v acid rain

and global warming.

Although there
the exact degr

still o considerable uncertainty about
of global warming expected over the next
few decades, the gree ning is real. Water
and other naturally occurring
gasses trap heat in the carth’s atmosphere. This energy
drives atmospheric and oceane circulation, redistributes
energy more evenly across the pla
curface temperatur
a pleasant place o live, Most climate scie
that doubling the
trial leve

house way

vapour, carbon_ diox

raises the average

ists now agree

ntration of CO2 from preindus

present level will increase the su
temperature by about 1 1o 3.50C by 2100,

About 70% centrations howey-
er have oce

the increase in CO2 e
rred in the last 50
attributed to coal and ather fossil fuel burning for energy
generation [Intergoverment report: 1996][Morgan MG,
1995] Even with the introduction of stringent polici
the world’s encrgy systems will continue to add CO2 1o
the atmosphere, Onee released the CO2 remains in the
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One can therefore say |Ia,4| even without subsidies. PVs
in many applications.
oices that face a homeawner located about a kilo-
meter from the closest grid connection. Assume this con-
<omer will demand 300 kWh per month with a load peak
of 4 kW. The consumer could extend a connection to the
| generator, or install a PV sys

the ¢

grid, install & small d
tem.

) ude PV mod-
ules rated for peak output of 2 kW, twenty 6V batteries
rated at 300 Ah, and an inverter rated at 4 kW. Such a sy
<t R50 000 installed, or about as
rge to extend a power line to
-

tem will probably

much as most uti
the house. Including this initial investment into the ms
monthly payments by R200 at eurrent

gage would bo
rates. The batteries will probably need replacing every
four 1o five years, creating an operating and maintenance
cost for the PV system that is comparable to the monthly
charge to the homeowner for electricity drawn from the
grid.

The diesel generator would be sized at 4 kW, costing RI8
000 ar so, much cheaper than the PV setup or new utili-
But running continuously, it will consume 20 to
ers of diesel a day and require an engine overhaul

10 years, 5o that the low
RO00-per-month fuel and maintenance costs, Over a peri-
od of 10220 years, the PV system, which has no moving
parts, no fuel needs, and little maintenance expense, will
prove cheaper | IEEE PV proceedings, 1998].

Modularity is another PY advantage over conventic
cources of power, in that PV systems can be expanded as
the demand at a site inerease
to above, the output of the PV ge
g modules {0 the ex

l

o example, in a closed
rator

system referre
could be expanded by ad
artay.

MATERIAL CONCERNS

T-. build the currentvoltage chara
connected into series strings and parallel cir-
v are then encapsulateds typically between a
caver anil polymeric sheets for pottant and a back
skin, 1o form a durable module.

intic desired, PV

The materials used in these PY cells and arrays must
meet the most challenging demands, in terms of not only
durability and reliak
and low manufact
du

g costs. An IC company may pro-
product starting out from a
150-nm silicon wafer, but in PV madule manufacturing,
a similar waler of the same size generates only about R50
in sales. 1t is of the utmost importance, therelore, 0
5 that ean be manufactured at

develop materials for

relatively low cost from a smaller volume of material

thanks 10 higher efficiencies in converting light into clec-
tricity. Note that higher cfficie cans lower costs not

es of material are needed,

only because smaller quant
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encapsulation,
lation are

but also because systems components
v structures, field wiring, and ins

smaller.

Before turning to the details of how research on the
sries of PV materials has been progressing. it
opriate to explain just how the PV eell differs
fram the integrated circuit in operation. That should also
provide o hetter grasp on the pros and cons of bulk versus
thin-film silicon, of the various copper ternaries, and of
the 1LY elements in a photovoltaic cell.

A ROADMAP FOR THE PV INDUSTRY

may be ap

he PV industry must sustain a rapid growth rate for
many more years to make a sizeable contribution to the
world’s supply of electricity. Such growth will match the
industry goal of achieving a thriving business and nation-

al program goals to meet future energy needs for the
country. Hence, the idea of developing a technology
roadmap for the next decade i
industry [Yeager KE, 1992: Morris
The United States National Centre for Photo-Volt
group identified four task areas

*  marketing and appli

*  systems,

omponents,

*  integration;

+  manufacturing;

*  basic researcl

Clearly, a major challenge for th industry is te
memdmmemnonmdumu-pmemt
with the anticipated entry into broader markets.
Nevertheless, the tone of some of he highest-priori
I by the NCPY meeting is distinctly non-
PV Proceedings, 1998].

Above all, the group strongly recommends fo
alliances to address common proble
f facturing equipment must be slashed—perl
actor af 5—to sustain the 25 percent annual growth
rates foreseen for the PV indusiry, Pooling resources for
common equipment designs could both accelerate devel-
opment and lower those costs [Siemens Review, 1999].
The manufacturing taskforce of the NCPV [IEEE PV
Proceedings, 1998] discovered that the industry orders
materials in an expendive manner. or example, the 12
slighily different specifications for formulations and
dimensions of ethylene vinyl

technical [1

ate, 4 common con

nent of most module encapsulation systems, could
undoubtedly be streamlined.
Seientific and engincering iss

es in manufacturing will
alo need sustained commitmen m..w processes use
PV manufacture are poorly

. Even processes

m the microelectronics .mﬁ try beeome rather
2 when applied 1o silicon walers with erystallo-

B
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re needed for all of the tech-

eture of thin-ilm PY is especially baffling because
in most cases these processes are unique o PV. The
design of deposition reactors and tools to form these
e devices into effective products in

large-areaelectror
high-volume production will chall

focus on the general consumer should yield phugand-play
PV produets and complete serviee solutions. 1t cannot
thrive by catering to consumers who are already sold on
solar energy!
Support for the work of IEEE standards committecs and
adoption of their output as national interconnection stan-
dards will be instrumental in lowering the cost and speed-
ing up the deployment of PV systems. These advances
must be matched by educating and training the people
needed to support wide use of P¥—not only system
installers, property appraisers, and insurance profession-
alk,
Popular support for solar energy is strong, as most public
opinion polls eonfirm. Yet few people are avare of the
hnology's ically viable appli In partner-
ship with groups having related interests, PV profession-
als can aid in developing currienla and setting educaio
al standards, reaching into even primary schools. While
photovoltaics get good expusure through events like solar-
1992], the PV community
must learn to translate this exposure into improved
understanding of how the teehnology is best applied.
Many factors that influence the value of PV relati
 options fall outside normal financial caleulations (
hiology. Innovation and Deselopment). Rationally
quantifying some of thase factors is an ideal challenge for
an alliance of users and suppliers of PVs and similar gen-
eration aptions. The social value of distribuied resources,
rid stability, and COZemissionvfree energy sources are
three that conie to mind.
A NEW FACE FOR PHOTOVOLTAICS
technology is well established a5 a reliable
; in small, scattered

Photovolt
and economical source of electricity in :
applications, far from urban centres, Today '?"”?"""‘ it
has the potential for applications that is larger in sioe and
Juge solar roofs were buil for the
and for a

public’ awaren
Olympic swimming pool in Atlanta, Georgi
convention centre in Munich, Germany. In init
ments solar panels have been .n~|;l!.-d to adorn the upper
walls of a skyserupers erccted in New York City's Times
Square [Hoff et al, 1999]. .

The p < that when photovoltaic (PY) arrays are. inte-
grated into a building's design and ‘\I‘I-Y' system s inter-
connected to the grid so that electricity can be traded

B
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both ways. PV can save peak demands on the transmission

grid

It can also lessen the need for new central generat

equipment and new transmission and distributio
ions of which are often already opera

ty.

lines,

g at peak

Because rightsofway limit the expansion of transmission
d distribution systems, and hecause popu
in awkward locations, mare and more opportuni
for consumersited electric generation
especially true when PV arrays are con
power sources in hybrid setups,

CONCLUSION

Hauving reached about $1 billion in annual global sales
[Siemens Review:1997], the photovoltaies industry has a
track record of redu osts, entering markets, and
demonstrating reliable performance. At this stage, the
industry is entering a new operating mode: it is no longer
a question of the struggle to survive, but of seeking new
ways to thrive.

imed with other

Forming partnerships within the industry to develop com-
mon specilications of materials, equipment definition
and standards can accelerate growth. Developing
alliances with producers of other buted resources
will be another big step to expanding general awareness of

X

uate the most effe Design of PV
panels that can be s of skyserap-
ers and modern buildings in place of decorative window
panes (abviously where light is not a requirement), and
the ancillary electronics associated with it must be con
sidered as a serious contender for future PY applications.
This is especially so now that eleetricity deregulation is
occurring more and nore and independent. clectricity
generation is becoming more viable.
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Fuel cells: Electricity of the future!
Wilma S Herbst
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Many technological advanees, including the development

18th Technical

Meeting

Figure 2: Proton Exchange Membrane Working Principle

of new materials, played a crucial
role in the emergence of today's
practical fuel cells. Further
in electrode materi-
combined
environ-

improvements in e

als and constr
with rising fuel costs am
mental impact on current genera-
tion methods, are expected 10
make fuel cells an increasingly
atiractive  alternative  power
source,

Based on the type of eleetrolyte
there are currently five different
types of Fuel Cells (Tuble 1). The
following Working prineiple is
based on the Proten Exchange
Membrane Fuel Cell (PEMFC)
technology. The cleetralyte con-

sists of a very thin plastic film and
the high powerto-weight ratio and low aperating temper-
ature (80:00%C) make it ideal for mobile as well as sta-
tionary applications.

The PEMFC uses hydrogen as a fucl. The fuel is supplied
to the anade where it is oxidised (*burned”), producing
hydrogen fons and electrons. An oxidiser, oxygen. is sup-
plied 10 the cathade where the hydrogen ions from the
anode absorb electrons from the oxidise
the oxygen to produce vater, This reaction is illustrated in
figure 2.

The difference between the respective energy levels at the
is the voltage per unit eell. The amount of eur-
ends on the chemical

ind react with

electrod,
rent available 10 external circuit de
activity and amount of the substances supplied as fuels.
The curgentproducing process continues for as long as
there is a supply of reactants to the fuel cell. The elec-
trodes -and the electrolyte are designed 1o remain
unchanged by the chemical reaction and the fuel must be
supplied from an external source.

PEM Fuel Cell

H; == 2H* + 2¢-
e
1,0, + 2H*2e- = H,0
H:A4140, = H,0

of the fuels and catalysts. Very high temperatures,
though, improve the activity factors but may reduce the
functioning lifetime of the electrades, blowers, construc
tion materials and sensors. Each type of fuel cell thus has
an operating-temperature design range. That explains the
different temperature ranges in Table 1,

A fuel cell is inherently a high-efficiency device, which
canverts chemical energy direetly into electrical energy.
This fundamental characteristic allows fuel cells 1 con-
vert fuels to useful energy at
compared 1o i
1o <4D%, ient results in much less fuel
and smaller fuel storage containers being required for a

Figure 3: Elements of a Fuel Cell Power Plant

fuel cells are complex
they need additional periph-

eral equipment ta supply the fuel -
pumps, blowers, fuckstorage contain-
ers and a variety of sophisticated sen-
sors and controls 1o monitor and
adjudt the operation of the syst

m [I_'nl_':ﬁmmsr

These system design features have an (el
operating capability and lifetime that processing) [T
could limit the performance of the i
fuel cell. j
cell operation is an elec- i |
2| system, the operation | | proessingnatusigss | Convrain ofcemim |
- or propane to hydrogen energy 100C Power | DC Power (5 AC Power

peratures reduce the chemical ac
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Table 1
Low-temperature Fuel Cells Medium- | High-temperature
(60 - 120 deg C) temperature (600 - 1000 deg C)
(160 - 220 deg C)
Type AFC PEMFC or SPFC PAFC MCFC SOFC
(Alcaline fuel cell) | (Proton Exchange | (Phosphoric Acid) Moiten Carbonate | Salid Oxide
Membrane or Soidi | Fuel Cell Fuel Cell) Fuel Cell)
Polymer Fuel Cell)
Application Space fiight, Cars, buses, note- | Cogeneration Combined heat Power station.
defence, naval book computers, plants. and power, power | domestic power
domestic heating, stations, ships, rail | supplies,
submarines, vehicles transport
cogeneration plants
Status of Have been used | Domestic power Industrial use Test plant with Test plant with
development in space flight projects, cars, buses, 200kW power 280KW and 2 MW | 100 kW Output
cogeneration (piiot | 160 plants.
projects)
Characteristics No pollution Poliution emission | Low poliution Efficient use of Efficient use of
emissions. between 0 and low | emissions nergy @nergy
High level of Low noise emission | Low noise level | Low noise Low noise
electrical emission emission
efficiency
Very expensive Solid electrotyte ‘Three times as Noexternal gas | No extemal gas
manufacture suitable mass expensive preparation preparation
production cogeneration
plants
Not for industrial | Expensive compared| Electrical Aggressive Aggressive
application ‘conventional efficiency electrolyte electrolyte
technologies reduce with
sustained
operation
Low service live. Exact
requirements on
materials.
Electrolyte Potassium P Phosphoricacid | Lithium and Solid ceramic
E hydroxi membrane potassium
solufion carbonate
Fuel Pure Hydrogen Hydrogen, Methanol | Hydrogen, Natural gas, coal | Natural gas coal
Natural gas. Natural gas gas, blogas gas, biogas
Oxidation Pure oxygen Atmospheric Atmospheric. Atmospheric Atmospheric
agent i b 08, oxygen oxygen oxygen
Electrical 60-90% 43-58% 742% >50% 50-65%
efficiency

fixed energy requirement, The fuel cell does not emit nox-
fous gases and hay o low noise level during operation.
These features make fuel cells definite contenders for
municipal power stations.

There is another factor influencing the efficiency of the
fuel cell and this is the nature of the fuel - hydrogen.
Hydrogen is a gas that has 1o be stored under compres-
sion. Enabling a safer means of storing or making hydro-
gon lead o sacrifieing cfficiency by using natural gus,

propane. methanol and petrol. With the use of a fuel
other than hydrogen, the nei efficiency of the fuel cell sy
tem is reduced because the gas needs to be altered in com-
position for use in the fuel cell. Despite this draw back,
I.he fuel cell is still more efficient than internal combus-
tion engines. Figure 3 shows the basic elements of a fuel
eell pawer plan.

E\Inw that we have the elements of a fuel cell the question
s how do we practically design and produce it.
shows the basic construction of a practical fuel cell.

re 4

e LU A
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Figure 4: Practical Fuel Cell Construction

DEVELOPMENT AND APPLICATION Cogeneration plants

many European Union (EU) member countries the

The hasie development of fuel cells has been realiscd and
ured at presen

is still very high and is a barrier to d 1o ‘tradition,

rge seale. The future T e
development of luel king fuel
and adaptable to all forms of en

ion. Also the
y reduces the demand on declin

ehers at the University of C:
1 Renewable Energy Lab:
hydrogen production techniqu This spe
ugh a  South Afri

discovered 4 rene
Cultures of tiny algae can be conditioned th
ewitch to produce plant matter (phatosynthesis)  The fuel cell power plant should be scen as

conditions hecause of our supy

microbi

n be used for cog
will be effe

. When the switch is trig-

producing
ed the alg:
sunlight and water). Th
hydrogen for several ds
ar switeh can be reversed

hydragen renewably (through n pl

process is © lled NOR. After

persed and
m kW 1o 10

the gas can be

and the

Figure 5: The 250 kW PEM Unit from Alstom/Ballard

again, allowing the to recover and retarn 10 its

normal This technology is not wsed in practical [ oo orme;
o | g Humidifier Module
fuel cells ..yet! i
Fuel cell systems have a large number of applications Power Control
such as in motor vehicl E i System

maobile tele-

supplies: (portable personal e
phones). For the purpose of th
tions of stationary power supplies will be
Stationary Power Supply Application

Fuel cells find the an application in the follo

the applica-

iscussed.

Fuel Cell Stack

y pawer phants
nium power Shift Reactor Module Elotioal Conwariasid

Home use — _—
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Evaluation of co-generation plants: worlds - Grid and Distributed generation.
« 250 kW PEM Natural Gas Fuel (Cell USA and  a block diagram illustrating the Premium Power Supply.
Canada). Figure 5 shows the practical unit. Howme Usg

o 1L MW unit in Tokyo This is the
250 kW unit in Bewag and Partner ( is still ¢
SECURE ENERGY SUPPLY Limited devel
and trial w
. figure 8.

e of conventional power failur ‘TME FRAME OF DEVELOPMENT

o nts of stand-by power are an Manufacturers are still in the trial phase of prototypes,
ply (UPS) a Emergency  but commercial pmllm on is expected from 2002/2003.
grid fails the UPS will pick — Table 2 shows th ps of Alstomy/Ballard’s
The EGS con PEM fuel cell bu ard G
fixed time M fuel cell ui

be a future market,
nt has been carried out in this regard
mple is

have been manufactured.

Electricity consumers requird

and to co

ideal stand

ovelopuient s
ness. In 108

Systems started with the first la
n using the  puilr, This was a fullse
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Data centre
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1 prosile o great benefit o the  Figire 7: Block diagram of Premium Power Supply
Iution from exhaust

consumer as far as power reliability is concerned. no pol
operatio
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n issue that is receiving worldwide

Power quality is
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e the quality of power supply to customers. With
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Figure 8: Home Use Fuel Cell de\dnimfb\ Plug Power

CONCLUSION

A Tuel Cell is an clectroche
chemical energy directly and effici
rent. The efficiency of the proce Y
on the fuel used, and is at a maximum if hydroge

used. Due w the sre of hydrogen (diffi
sther fuels from which hydroge

affects the efficiency ol the fuel

aption, but

fuiel cell power plants are being manufsctured
|M|ml.nnmnmm~| i still high, this will
of the

and ulthough th
no doubt be the electricity
o produce e

future. With fur-
ble hydrogen, this

ther develo

TYTechnical Meeting

could result in a renewable energy source with reduced

pollui
With the restr
distribuf

cturing of the South African Electricity
ndustry  these

n

ogy developments

should be re ed and should be explored.
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Piping gas from the Kudu gas fields to Cape

Town for electricity generation
Neil Croucher
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s paper sets the background ag

ndertaken

u Gas: Cay

ty as well as from a gas perspective.

Unfortunately. o this paper. the
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on the background. the chall

lowed to date. Ir nclusion, the way forward is provided
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COMBINED CYCLE GAS TURBINE (CCGT)
TECHNOLOGY

Before going into detail on how this project has been
undertaken to date, it is worth spending some ti e on
developing a very basic undersianding of the Combined
Gas Turbine (CCCT) technology and the extent o
which it has literally taken the generation sector by storm

over the past 10 years,
CCGT generating plant first entered the scene in the early
1980°s and since that eloped a market share

18th Technical

Meeting

ase can be seen on the graph pre-

sented over the page.

It must be pointed out that the reasons for this
have not only techni

be elaborated on elsewhes

report, but also commereial, part

liberalised power markets

been

tion currently in these markets is
that power generation costs are no longer
determ he pri
the price achievabl
that  determin
Consequently, any
a new power plant will focus primarily on low
specific investment costs, minimizing tied-
down capital. short capital return times, high
bility. and low life-cycle

The

the power but rather
for power on the market

costs. These unhuicmmnm

are id

ally fulfilled by gas wirbines and combined-cycle

power plants. This explains the high demand for these
power plants. In fact, the demand is so high that current-
Iy. worldwide, there is such u shortage of gas turbine man-
ufacturing capacity that customers are ordering extra
plant and are quite willing to pay reservation fees in
advance, This is resubling in rising prices for gas turbines.

A CCCT power station comprises 2 components, namely
the gas turbine and th
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Schematic diagram of a typical CCGT Power Station

re the compressor, the
rhine (similar to a
engine). Air is drawn into the compressor and deliv
ered under pressure o the combustion chamber. The
re high pressure is delivered 10
the power turbine. In passing through the power turbine
the

combustion chamber and the power

resulting high t

ses give up energy.

Some of the power developed in the power trbine it
employed 1o drive the air compressor, The bl
aployed to drive an clectrieity generator. The gases leav-
ing the power turbine are at about atmospheric pressure
und a temperature of about 600(C.

The hot gases from the power turbine are delivered 1o
heat recovery steam generator (HRSG), The HRSG is basi
cally a heat exchanger in which heat energy in thé
exhiaust gases from the power tarbine is transferred into
water, wh turn is converted into steam at a high te
perature and pres: s from th

ivered at 4 very muchereduced temperatu
ust stack,

re. The exhausted g

process are d
o the atmosphere through an exh

pressure steam generated in

The high temperature h
the HSRG is delivered

drives another generator 1 prod
steam leaving this turbine is then passed through a con-
denser, cooled and reduced to water. Thix water is then
returned to the HSRG for
Ina G

cam turbine which then

more electric

plant. about twe-thirds of the

ed from the gas turbine and anethird from the
steam turbine. The effl of such plants range
een 50 and 60% depending on the

is de

aal configura-
tion and other conditions.

o basic configrations exist i
shaft. In the multi shaft configuration a number o
turbines (usually 2) would be thermally con
separate appropriately sized steam wrbine running on its
own.

multishaft or single

he single shaft configuration the gas wrbine, steam
turbine, and a common generator are all connected ta a

ngle shaft s opposed to the n
shaft arranges The single shaft
erally cheaper but less flexible than the mnlu shaft con-
figuration although a number of factors
when determi
tion.

WORLD GAS DEVELOPMENTS

is a hi

i into play
e the optimum for a particular applica-

\ly desirable energy source. It
. with considerably less pollution tk

n other hydro-
carbon fuels and proven rescrves of natu
immense - some 4 900 trillion cubie feet (TCF)
of 1995, enough for about 60 years at current workl gas
productio 1

The role of natural g
2 rapidly and is exp
nerease aver the 1995 level of 78 TCF
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Over the next two decades, gas use is projected to rise at

more than 3 times the rate for oil u

ability, cost, and environmental consid

growing reliance on gas in industrial applications and

ty generation.

Another factor that is likely to a
i by gas s a possible increase in

. Resource avail
ions all favour

elect
ate the move

world, For an equivalent energy output. burning natural
gas saves 50% of carbon emissions relative {0 coal and
30% relative to oil

THE LOCAL NATURAL GAS INDUSTRY

With the exception of offshare gas reserves in Mossel Bay,
South Africa has been slow to develop its reserves of co
ventional oil and natural gas.

South Africa has a highly developed synthetic fuels indus
try, which takes advantage of the country's abundant coal
resources and offshore natural gas and condensate pro-
duction in Mossel Bay. The two major players are Susol
(coako-oil /e ) and Mossgas (natural gasto-petro-
leum products). Sasol has the capacity to produce
150,000 barrels per day (bbl/d), and Mossgas 45,000
bbl/d. The Mossgas plant receives natural gas and con-
densate from the F-A gas fiekd in Mossel Bay through
90kilometer (54-mile) I camerts the gas into
variety of liquid fuels including motor gasoline, distil-

lates, kerosene, and LPG.

newed interest in the distri-

Thes 5, ha r, been re
There has, however, bes o i

1 of gas with the first privatisation com|
ember 1999, when a consortium led by the
was chosen as the preferred bidder for
rg’s Metro Gas Company. CINergy, one of six
for the bidding process, recently com-
esburg Metro Gas.
In arder to ensure that there is good order in this emerg-
ing gus industry the Government’s Dopartment of
Minerals and Energy has prepared a Gas Regulation Bill
which is Furrently being workshopped with stakeholders.
Government is clearly keen to promote the development
of the gas sector and have o date shown much enthusi-
asm for the Kudu Gas: Cape Power Project.
The Kudu gas field is situated in Namibian waters approx-
imately 170 kilometres West of the mouth of the Orange
Riser, near the border of South Africa 'I"In-li\mln |..r1.:;‘r
e 4000 square kilometres. The
comprises an area of some |d”“h;‘ S i

%

Johannesh
firms 1o qualify
pleted the purchase of Johann

= reservoi is al an average
f:u level in a mean water depth of 170 metres.
The Kudu field was discovered in 1974 Subscquently,
Shell (75%) as the operator, and Energy Afri -v)wrrr
awarded an exploration licence in 1993. The partnership
was expanded in 1996 when Texaco acquired 15% from

Encrgy Af

To date the partnership has spent in excess of R500m on
ceismic work, drilling and market development for the
The work to date indicates a gas reserve potential
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for Kudu in ex of 20 trillion cubic feet (TCF) wh

dem
200 years,

ber of other gas fields have also been discovered or
are being explored off the coast of South Africa and

A nu

Mozambique which are in various stages of developm,
A number of these are in reasonably ¢
Cape Town and therefore offer the potential o

tion in terms of the gas supply.

per shows the e
ntly tak-

he map at the end of th
h this exploration and dey
ing place.

ELECTRICITY SUPPLY INDUSTRY EVOLUTION
South Africa was one of the first countries in the world to
see the commercial of electrici 1890. Over the
next 30 years a mumber of isolated electrieity suppliers
were formed. These comprised local government undey
takings, privately awned electricity supply companics, pri-
vately owned mining companies and the railways.

wh

pment is curi

By 1920 it beeame apparent that electri
100 fragmented and @ consulting engineer from London,
Charles Merz. was commissioned to conduct an investiga-
tion. He found that the majority of power producers in
the country were too small and inefficient and therefore
suggested that the country focus on larger power phants.
ved that, by centralizing generation, the industry
would get the benefits of economies of seale and be more
. He also recommended that an Act be passed
which would establish government control over the indus-
try. This led to the Electricity Act of 1922 and the estab-
lishment of the Eleetricity Supply Commission, Escom.

Over the next 30 years there was a dramatic inerease in
the demand for clectricity and. in 1948, Escom acquired
the Vietoria Falls and Transvaal Power Company which
was the countries biggest merger at the time. Thus, whilst
there were still some municipalities generating their own
electricity, Eskom emerged as the dominating supplier.
“This dominanee was increased when in the 1930} Eskom
decided to establish a national transmission grid.

GENERATION SECTOR

It is against this background that Eskom has emerged as
the national utility which generates some 96% of the
countries electrieity, owns and operates the extensive
national transmission network and distributes directly 1o
roughly halfl of the country’s customers (the other half
being supplied by ~400 municipalities). Eskom has also,
ing obligated to do so, hecome the de facto
National Generator of last resort thereby planning and
installing generating capacity to meet the countries
needs. It is also against this background that the eurrent

01 EXiSts W

st
er

e there is a significant surplus of gen-
s likely 1o exist
2007/8. Current generating capacity is some

| about
39000 MW
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729 000 MW,
Eskom therefore eurrently operates the sector as a virtu-
al monapoly with munieipal generation largely restric
0 performing a load management type function in order
to minimise the cost of bulk purchases from Eskom. Until
some 3 or 4 yeurs ago Eskom's generation was dispatched
on a least-cost basis using a merit order system. This was
then replaced by a power pool sys was 16 be
operated internally by u trial basis. This has
proved (0 be very suceessful within Eskom and is cur-
vently still in operation. In fact, Eskom is currently
encouraging wider ation in the pool by
municipal generators,

In December 1998, the Government adopted the White
Paper on Energy poliey which envisages a move to com-
petition and priva
It also envisages a transmission sector which operates as a
natural m.mn,ml, and offers non-discriminatory access 1o
the transmission network. It is important to note that
Eskom’s current transmission license from the Nati
E iy Regulator (NER) includes such a requirem

In terms of the Elect

whilst the system peak for 1999 was

nvestment in the Generation sector.

ty Act of 1987, any Generator
generates and sells more than 5 CWh of energy per
annum is required 1o obtain a Generation Licence from
the NER. No elear framework however exists by which

such licences are granted other than the Energy White
Paper and the limited guidelines of the Electricity Act.
Recently the Department of Minerals and Energy com-
menced the debate regarding the restructuring of the
Generation and Transmission seetors of the Eleetricity
Supply Industry (ESI. During these debates Government
once again made their intentions clear that they wish to
restructure the industry into one where compet
tomer choice and private investment are facilitated. Given
this background, a motivation for the Kudu Power
Project will have the extreme challenge of needing (o st
«ly opponents ta the project who will argue from the cur-
rent central planning, monepolistic viewpoint as well as
having to satisfy the opposing views of those wha support
o liberalised power market, Th
nificant challonge.

THE PROJECT TO DATE
Given the background sketched abi t was clear that,
for the project to be successhul in mobilising the neces-
ipport and overcoming the many natural barriers
it would be necessary 1o follow a very carefully
planned and thorough strategy. In following this strategy
the following steps have been undertaken to date or a still

om, cus

in progress:

+ Preinvestment stidy

« Formation of CAMALA

« Signing of Letter of Intent to conduet a technical
study

Technical Study

18th Technical

powerment S

snomic Impact Assessment
* Consultations

o NER

o Eskom
ent - Dep
mee, Tr

ments of Minerals and
de and Industries. and Local

e
Government
o Provineial Government

cholders e.g. Environmental Groups,

o Nampower and the Namibian Government
o Other pote

I Gas suppliers

ly the final results are not yet available from

the tee

elose: too many details from the prelin
stage before the results have been formally presented to
the CAMALA political body and CAMALA’s partners in
L. 1t is however expected that the n
haical Study and the Economic Impact

of the Te

Assessment should be completed and delivered to the

il by the end of October 2000.

Significant and encouraging progress has been achieved
in many of the areas mentioned above. As mentioned pre-
viously, the pre-investment study identified “that 4 prima
faeie case existed for a viable project which holds signifi-
cant potential for delivering benefits 1o all the major
stakeholders
Flowing from the recommendations of the above study
CAMALA was formed an
commissioned in partner

hnical study was

This technical study was awarded to o consortium led by
PB Power in Deceniber 1999, The main fo
was in the following 14 are
* Site Selection and CCGT Technology Studies
The site sclection study was designed o demenstrate
that a site o sites could be found, suitable for a COGT
power station of 1000 MW capacity, and preferably
capable of ing an ultimate capacity of 2000 MW.
The site selection process comprised a comprehensive
pulb |mrnupuunn process, identification of poten-
tial sites n environmental study of a shortlist of
suitable sites, Environmental seans were condu,
the five shorthisted sites was the existing
Athlone Power Station site. One of the 5 sites was then
used for modelling purposes.

s of the study

The CCGT tecky nalogy studies were designed to discuss
the available technologies. to propose a configuration
fior the Kudu plant. 1o sot out performance character-
isties for the chosen configuration and 10 e
associated capital and (non-fucl) operating costs
mentioned carlier the by ns are single
or multishaft. For base load operation the single shaft
configuration is generally adopted nowaday

configura
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red to conduet elect

Africa bouring Seuthern African

s, together with an assessment of the impact
tricity demand d

countri
ional el

on

Base Case' forecast was developed which was then
supplemented by *High Growth' and *Low Growth’
narios. The results of thy s were then used
an input in the Supply Side and Transmission Studies.
The current load (1999) in the CMA is 1833 MW and
in the Western Cape is 2035 MW,

o studi

atory factors in developing and
are the future growth in
clectricity and

The two key expl

palysing demand forecas
ross domestic product (GDP) and
of these two factors on
I through o set of

energy prices. The impac
represent
he pattern of the

demand developments
elast

income and pri ies. ;
future growth in electricity consumption is expected
cely related 1o GDP growth, in line with

ta rem;

in ¢
international trends.

Transmission Study

of the study was 1o determine the
ive of the power
cost

Transmission perspes
d cost basis. This avoi

value from

station on a full avoid
ansmission is mainly the costs of deferment of the
transmission investments which will be required to
reinforce the power corridor linking the Western Cap
cration in the North. Basieally the approach
(@ develop system expansion plans with and
All benefits and dishenefits

of

1 the

-

has be

without the € ant.

were then analysed including capital costs and timing,
losses, system stability, contingency studies ete. All
indications are that substantial transmission savings

erived through a CCGT plant in

nd benefits will be
“ape arca.
Supply Side Studies

This component of the study was proba
also th nt. \L.«\n-pm

was the developr s 0 be

the €

hallenging and
h
used, Similar to the appre
study, the approach here was to deters
development plan for generation capacity with 4
without the CCGT plant.

nally in determining the vaue of the propased
T station it has )uu. necessary 1o approach it
from two angles, firstly from a full avoided cost basis
Ku\'.;. t approach. In the ease of
the market approach, two scenarios are used; the
ed Market wario and the €
Onee again the preliminary results of

used in the transmission
an optimal
d

Regu
Market «
the
the plant obviously var
- timing of the plant

applied and ¢

i8th Technical
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* Overall Conelusions

As can be seen from the above studies, all indieat
are that the results will be positive on all fronts, We are
therefore confident and hopeful that a m
be put tog
ics from whatew

vation can
1 the harshest crit-
t they com

order 1o ensu
inform

sound  govern,

this project, an empowerment study of ¢
officials was undertaken. This prove
and informative and had the added be
the project international exposure.

most valuable
it of giving

B

1t was identified at an early stage that, given the local an
ational significance of this project, wid
would be required 1o gather support and to assist in
ensuring th tely the decisionmakers will be
position to make informed decisions. Stakeholders we
ntified and an extensive program of consultation
commen

consultation

ultim;

Councillors aud officials on the empowerment stud
tour in September 1999 examining the
Seabank CCGT plant in the UK.

The respo
Governmen

s to date have been most. encouraging
and in particular th T of Minerals
ergy has on numerous oceasions spokein of the
‘ven the President has men-
med the project in speeches on more than one occasion.

supporting tones. F

despite currently being the monopoly genes
tor and the current central planner of generation expan-
0. have recently indicated their support for the project
and the desi art of it to ensure that, from their

i derive

re o be a

perspective, the maximum

com-

In June 2000 an Economic Impact Assessment wa

ed utilising funding from various sources, This

impact of the
spment of such a power station in the €
impact of bringing natural gas to the (
international

Cape as well
An

pe
n comdueted 1o examing
es in this regard, These results sk
u[f}m.lw 2000,

ational experien
be available at the ¢
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Same overall raugh estimates of cost for this project are:
« The development of the gas field. hringing gas ashore
Namil - 1bn

T plant in

.

Nam!

development of a (1

350 m

The development of a 700 km pipeline to the Western
- 500 m

The development of a CCGT plant in

the CMA - 500 m

THE WAY FORWARD

The project is now set to enter the: next phase assuming a

positive assessment of the two studies, i.c. the Technical

Study and the Eeonomic Impact Assessment, over the

next couple of months. This means that the studies will

have to convincingly show that the project makes sense

from & technical, commercial and environmental per-

epective, both ut local and national level. This will be nee-

essary 1o ensure that the project gels approval from

Cape

18th Technical

%

Mmeeting

authorities within SA (Government and the NER) and is
also hankable from an [PPs perspective. The
of this first phase will have satisfied CAMALA's commit-
ment 10 Shell

The next phase will essentially be to look at any remain-
ing requirements which are necessary in order to obtain
ce to generate in principle fram the NER. It will
der possible structnres of an PP and what part
<hips are desirable. The extent to which the City of
Cape Town has equity in the power station, if at all, has
still to be determined. As we are all aware the Generation

and Transmission sectors of the ESI are also about 1o be
restructures. An outcome of this may be that ownership
of generation is not permitted by Distributors,

In eanclusion, this project aill faces significant. chal-
lenges, CAMALA remains confident however that these
challenges ean be overcome and that natural gas. CCG
technology and 1PP's will play a significant role in the
generation sector in the coming years to the advantage of

all.

PANDE GAS FIELDS.

TEMANE GAS FIELDS
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Capacitive coupling systems for rural

electrification
Tichaona Boniface Mutangadura

1. INTRODUCTION
In the Southern Afri

ith aecess to clectr
for

Rural population

s very low, The main reason

cost of electrification is very high

and the return on fnvestment is very low. The rural pop-

have surplus funds and ¢

ctrification are the long

structed o provide the sparse p
es the length of line will make the project
ve and option of selar energy can only be

applied with limited power outps

ds like for Towns,

fort 1o supply big
1 Areas, high vol

region passing. thr
Because the load d

nts low cost -.uh Lation

they can only get the |

power. It is a known fact the «
development. That is why rural Flectrification b
ken by Gove

curb

treated as nments 10

improve the standard of living

ban mig

On such low cost substation teehnal ol
carly 80's which is called Capa

gy was il
Canada in the
Coupling Systems

3. CAPACITIVE COUPLING SYSTEMS
The desi ult of th
provide power to mierowave stations alon

n was @

rried out o o
ted to the HV line with th

study was

p with a mini

following

smission

ion should be connected to the

e The
line and she

Id not disrupt the operation of the lin

n should he maintel

« Operation of the subst

coss was diffieult distances to be trave

pled 1o the pha

conductor through

ground wire

Mr TB Mutangadura

ly
controlled 1o regu
Jate the vol

+ Eli

« Insignificant effect on the oper

ion of Ferro reso

iom of the live.

« Minimum maintenance on the equipment

The systems have now been used mostly in South America
0 provide pawer to isolated ru ;
4. TYPES OF CAPACITIVE COUPLING
SYSTEMS

4.1 5CC1

The SCC-1 s connect

to an insulated overhead gre
Since the g

wire on the high voltage power

wire is insul

4 its valu

wire

- gth of the gro

and the ge of the high voltage

¢ is approximately 9kVA/km on a 735KV
he system can provide up to 10kVA.
4250C2

availabl

ted directly 10
¢ through a

pha

This
replaces the vi
averhead ground wir
extract 100KVA
sion line
100KV 10 275KV
4.

ank Jike the one ctrical
tage and

of providing power of up 1o

duce losses. The
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The SCC-3 when conneeted 1o a line of between 100KV to
275KV can provide:

= A power output of 2MVA

= A three phase voltage.

= Valtage ranges from 10kV to

akV.

modified for different input

also be eas
o line voltage.

5. OPERATING PRINCIPLE
The SC

banks in s
Capacitive voltage divider principle. In order to regulate
an inductor is connected ta series to the

basically a compound bank composed of two

ries with the output voltage based on

the vol
capaciti

e divider.
The connection is the standard for measuring high vol
but cannot be used for delivering power because:

ibution transformers at the output

+ High voltage will be observed if the output s shorted.

Connecting a resistance in series with a tuned cireuit

damps ferro-reson
The high voltage i limited by connecting a voltage limiter
ce.

across the indue
The limiter becomes conductive an short cireuit or over
load conditions.

6. SCC-3 Tests

Extensive test were carried with ten distribution trans-

1i8th Technical

Meeting

formers con 161K transmission line with
output load of 500KW/phase and th
distortion in the transmis
cuit con

e was a very slight
on line voltage under short cir-
s and no ferro-resonance was recorded.

Advantages of the SCC-3 inelude the following:

.

low maintenance and reliabili
is composed of passive elements,
¢ The SC

is assured sinee

proves aperation of the line and
lasses thus assisting in reducing the payback

7. INSTALLATION IN THE REGION

The technolagy has heen in existence for nearly twenty
years with some obyvious advantages yet there has no si
nificant numbers installed in the region. Infact | am not

ny such installation.

Lately we have tried to install a pilot project under PIESA
but the cost was prohibitive. It was noted that the suppli-
er is not willing to part with the technology in that6
installation would be on a Turnkey basis,

8. WAY-FORWARD

As T see it the t logy
solution to electrificati
a need 1
industries

offer a relatively low cost
n the region. There is therefore
me up with some form of partnership of our
the region and the Patent holders to enable
some form of assembly of the equipment or even manu-
facture under licence to cut down on cost.

- SESSION SiX
COMMUNICATION REVOLUTIONS

= W

o IR

Benefits of the Internet for engineers.
Johan Scholtz

JOHAN SCHOLTZ
Qualifications: N
Member South African Institute of

Joinad Di
000:. Gurr

Dipioma (He
Draughtsn

jonal *

Employment Hist
Administ r May

SYNOPSIS

a f Internet technology
e Jlobally over the past decade. In the new
. ly become part of

has changed the face

of busines et
millennium the Internet will imere
aur day-today operations. 5 i
Technology (DT) a division of Eskom’s
s both the Internet and

asil

Distribution G
Distribution Group utili

avy Gurrént Electrical), Drawing Office Practice Natlonal C

bution Technology in 19!
\aintaining both the Intranet and Inteme? sites.

ficate,

as Senior Draughtsperson. Appointed DT WEB

Intranet an internal Eskom network, to supply external
business partners and Eskom employees with relevant
information on standards, regulations, rules, procedures
ete,

All DT standards form part of the Distril
The Technology Steering Committe:
COD

on Standard,
for Distribution
ble for developing new standa

respe
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ipment in the Distribution Standard. and
res and processes need to be followed
7 new standards or chang

when develo)
ifications.

existing spec-

Study Committees (5C) and work groups (WG)
assist TESCOD to identify the need for, and the develop-
ment of new standards. T two groups form an inte-
gral part of the process, by dets
physical constraints of the task, i g sources and
consulting stakeholders and checking standards for ¢
plete

Area implementation only takes place once comment on
the document has been done through the DT WEB on the
Intranet and all problem areas and comments have been

addressed satisfactorily, and the document has b

n
favourably voted on.

To gain a competitive advantage in this modern, high-
technology age, companies will have to utilise the Internet
to its fullest. The key to success however, is to supply
industryspecific, high quality information 1o the target

group, to ensure that they return om a regular basis. It is
clear, though, that companies who do not choose 10 follow
this road will be left behind.

L IN'I'IIDDU(.TION

ommerce is the future of the b
nity. As Business [nternet users
are increasingly drawn to
dircetly to their indw
Mn-:lw it is a scientist, a plant manager or an engineer,
professionals in a specific market will continually revisit a
site that is geared 1o their interests and comprehensive in
its information.

The Distribution Technology (DT) - Eskem WEB Site is
Such a site: It acts as an essential, comprehensive souree
of information and interaction for Fskom employees on
the one hand and for external business partners on the
other hand. DT publishes documents, visual images.
spreadsheets and software, that are of specific interest to
Consulting firms, Contractors, Mumicipalities and Local
and Overseas Suppliers. Utilising both the Internet and
Intranet, it is a souree site that operates on pin numbers

incssto-busi-

become more

line market-

.

and passwords.

2. BENEPITS

ch as the DT
4 eustomer
rummunuxunrs/mfnrmmun wol. It is a strategie busi-
ness imperative, especially for those consultancies and
firms that may not have the resources available to keep
abreast of current developments and trends in the indus-
try

Highvalue, high quality content provides a num
important henefits to visitors:

+ Electronie access (o researched and proven standards,

specifications, regulations etc.

of
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* Improved time an
* Maxi
+ Impraved customer servie

o Ge

ised product

ration of valuable eustomer da

* Access 1o 4 vi brary thereby reducing admi
tration and acquisition costs.

o Improved networking and sharing of ideas/expertise.

* Improved troubleshooting.

3. DT INTRANET AND INTERNET

Valuable content encourages visitors 1o return regularly.

Both the DT Intranet and Internc

* Standards
* Specifications

* Regulutions

* Procedures

The Intranet is available to Eskor Putting
data on work in progress right at the fingertips of all
employees (technicians to managerial levels) ensures that
formed decisions can be made which, in turn, will

employee

more
maximise productivity and effectiveness.
Key benefits:

« Mare effective problem solving.
« Improved disiribut

n of documents electronically.

TESCOD is responsible for ensuring the development of
standards and that those standards exist for all items of
in the Distriby Standard, To h
;h,. |||.e|< TESCOD has appointed standing study eommit-
tees that meet on a regular basis (o identify needs in each
study committee area and prioritise the work, TESCOD
i responsible for ensuring that these study eommittees
have proper representation. T
A work group (WG) appointed by the relevant Study
Committee (SC) is responsible for the preparation of iden-
tified standards. The work group consists of relevant peo-
ple. identified by the SC, from the Distribution Group.
who will provide input and write the standard. These
identified people must be committed 1o the project.
Project Leador (PL) is identified by the SC to be respon-
sible to the SC for ensuring that the WG produces the
required standard on time.
The SC ensures that the standards are of suitable tes
cal content and fit for purpose.

TESCOD ensures that the standard will integrate i
business,

The Technical Administrator (TA) is responsible for pro-
viding the administrative suppart for ¢

process and for



Proceedings

ndard on the DT WEB.
The Network Services Manager distributes the standard
to the local change control commi for local imple-

publishing the final

mentation.
3.1.2 Process

Once the need for

been identified or for
ged the following

standard
1 1o be e

an existing specifi
processes will be followed (Annex

* The relevant SC verifies the need for the document.
for the standard and
rms of other work.

standard is prio

COD allocates resources to the S¢

ther the proposed standard
Group or whether it will

ies a work

TESCOD approves the work and ide

group. .
+ The SC appoints a Project Leader (PL) and a WG, or
inates an existing WG. If necessary representa-
tives from other Groups can be recruited,

+ The PL registers the project with the Techn
Administrator (TA).

* The PL opens a working fi

* The WG determines the performance expected of the
WG members 1 nplete the task. This will involve
inputs from various members of the
Group to establish the needs. The WG d
type of standard to be produeed for example, a spe
fication, standard, procedure or guide.

« The WG establishes the physical constraints/require-
ments of the task (item).

* The WG investigates sources to determine »‘vlmiw
items that meet the requirements and constraints are
available or can be made available at a reasonable
price. :

* The W ermines the elements necessary for inclu-
sion in the standard. :

 The WG writes a “Scope of Work” document with pro-
posed target and completion dates vu:‘ : :

® The WG leader ensures that the required information

B oo ;
is collected and that the dra ument is drawn up
is collected 2 :
orreet Rey

in aceordance with the standard
TESCOD format and w (!n the 0
Control reference and gives it to the TA.

+ The WG prepares a supporting impact assessmet
e all areas affected by the new/changed
e relevant stakeholders,

ument identi
standard and t o
The WG ensures that all stakeholders are consulted.

n independent reviewer checks

nsures that a
s in a document.

The PI
the basic i
* The TA quality checks the draft document for basic
erammar errors, standard Eskom format and that the
g

1i8th Technical
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document has an
The TA places the draft document o
review and comment by the We
Quality (T£Q) departments.

skom reference number,

the DT WEB for
Technology and

* The PL circulat

he draft standard (o relevant sup-
pliers (where applicable) and other stakel
identified by the project leade

ders, as

for comment

The TA sends the draft specification to QA and
Commercial departments for their comment,

* The PL in association with the W( amends the draft
standard to address comments where necessary The
draft number is advanced as appropriate and the WG
advised

* The PL briefs the SC on the standard.

* The SC members check the standard for complete-
ness. Any comments from the SC are considered by
the WG and a new draft is submitted for review, if n
essary. The WG prepares the necessary Distribution
Standard Buyers Guide drawings, etc,

* The TA moves the document to the voting section of
the DT WEB for voting by TESCOD,

TESCOD members eheck the document for its impact
on the Business,

* TESCOD votes using the DT WER sy
The TA records all voting on the document on the
database as well as any further comments,

The PL addresses comments in consultation with the
/6. if appropriate, and the process is repeated us nec-

essary,
* When the d
obtains the ne

ment has been approved the TA
essary signatur

If the document
it is sent to the

s applicable (o other Eskom Groups
Technolagy Standardisation Division
) to process the standard and arrange for vo ng
papers for the relevant  Directors or ofher
signator

Document revision control is done in accordance with
the revision control process and an annex on the revi.
sion history, is included in the document,

¢ The Network services managers distribute the docu.
ment o the local change control committee for area
implementation

3.2 DT Internet

et makes available approved information 1o

iness partners such as consultants, contrac.

DT site ensures o high degree of authent
in communication with DT,

Business partners must authenticate themselves with the
DT Internct using a valid wsername and password before
any business function ean be perfarmed on the website, A
database of valid business partners is updated and ain-
tined regularly.

B —
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Additional features:

Initial aceess to the site is open to everyone.

echnical

4 CONCLUSION
According to the latest SA €

“ompany e-commerce survey

After

ni of an annual R500,00 subscripti
Login name and Password,

and receiving u |
aceess to the secure

s obtained.

Access can be gained at any time (24 Hours availabili-
).

All DT documentation on the external site can be
accessed and used as referrals.

fee by ledge, South African companies are
inereasingly ing the Juti
Exeluding micro and survivalist 1'om||m|i(-~n there will be

approximately 320 000 Internet connected companics in
South Africa at the end of 2000,

Within the next three (3) years, the Internet will be a
“eritieal business eomponent” and the entry of interna-

tional eompetition as well as emerging loeal eentrepre-
neurs will introduce a significal competitive threat to
many companics.

« Applicable software can be downloaded.

act details of DT experts are available on the site,

Annexure A:
NATIONAL TESCOD STANDARDS
TRIGGERS
Study Committee FIELD INTERNAL MANAGEMENT AREATEQ
TESCOD Identifies Need/problems | Ideas Bus Plan Field/supplier
technology problems

TESCOD approves &
ses

WG drafts stendard + impact
DT Project; Stock;
| Purchasing; Tooling; Training

SC appoints WG
with scope of work

DT allocates o SC does a prelim
relevant SC impact study

[
IWGI’wﬂlvas

=
WG set up requirements, i.e.get document
template and impact forms
from DT, register document with DT and
ensure that basic formatting is adhered to

1

NO SCANNED IMAGES
¥
Compiler sends draft doc (Rev A) + 1A 1o DT publishes document for WEB com-
DT on 15th each month for basic quality |——| ment on 1t each month by 18h00 unti
end of month

‘checks, |.e. grammar, layout, efc
| s .t e S CIEES

—
S D 5T publshes doc o votng on 15ih
Compler can send doc back to TSD ﬁmmwmmmm Compiler finalises document for WEB
o finalise of finalise the doc him- = 541 publishing, i.. replace alpha with
selve. Submit for voting 12th each numerie, signatures, hard copy + elec-
month for 15 tronic copy to DT

Compiler views voling results on
TESCOD comment & voting data-
base

TA publishes document on WEB with-
in 5 days of getting the document

TA updates TESCOD &
Indaba database.

DT sends signed hardoopy + electronic copy
of document to TSD for safekeeping

TA keeps backup of doc copy plus signed front page of each document.

T&Q implements via local change control. Refer SCSAMAAF4: T&Q Management manual
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A meter on the Internet ?
Rob Surtees

BOB SURTEES
ition: He now manage:

in Energy Informatiol
h Group. He

prises

ABSTRACT

he Internet has revolutionized the field of energy

information management. Industry transformation to
4 mare competitive environn
enabled to a large extent by Internet and related technol-
agy advances. Energy flow and related information (price
ete.y has become a vital ink in the new energy generation,
transmission and distribution value ck A i|mp.|n
Internet connection enables aceess to current and his-
srices, billing data, demand profiles and other sta-
s down to an individual meter level. Energy rading
complex tariff implementation. including real-
. and various derivatives thercol are now
plemented wsing the Tnternet s the primary

nt internationally has be

1

Load n and
other plant performance monitoring desices are il eas-
iy configured through the Internet enabling

: ¢ pricing signd

response to dynan =
cr deals with market and technology

The pap
« imternationalls.

me i i
s as well as local initiatives in this area.

environment:
1. INTRODUCTION
The eurrent transformation in the eleetr
like the changes that have pceurred in the manu
i r the past two decades. Industry has
produetion protocols in favour
ter integrated “just in time™
with inputs being sourced
st OEM's, often widely dis-
wual Utility (V) concept is a flexible col-
dependent market driven entities that pro-
d by enstomers without nec-

facturing sertor ove
abandoned previous mase
of highly Mexible, compul
manufscturing approaches
from a wide range of spe

laboration of
vidle-energy services demande
essarily owning the assets

It is generally aceep! d that I'".' Internet and i‘-l'mlml:‘prm;
will have the most profound impact on ever ‘a,ﬁm o
business, A hot spot in history and strategic in

point which is revolutionizing the very basis n‘im i
life - (Andy Grove - Tntel). While the utility industry has
generally lagged behind

of welrbased technology.
imminent changes in regu!

other sectors, in the appl
particularly in South Afri
latary emvironment will preeip-
of these new logies.
ricity supply sector in other

itate wide ap) 3
rmation of the Elect

n Industri
pplica

nerweD, a

s compa:

parts of the world, particularly in the early and mid-

slow and costly process.

nineties had been a relativ

ing power and the Internet, have now virtually climi
the technical and related cost eonstraints in the transition
process. Applications range from energy trading through
10 metering and management of electricity consumption.
2. THE NEW ELECTRICITY MARKET PLACE
2.1. Electricity: Just another commadity?

The fundamental premise upon which the new electricity
supply industry is bused ix that electricity is simply anoth.
er commadity, distinguishable only by quality and price.
It can {and is) therefore be traded in a sim;
idenced by the proliferation of
power and energy exchanges around the world. Electric
power Spot. Forward, Futures and Options contraets are
actively traded just as is the case with other commodities,

fashion 10

There are however some fu

mental differences which
olaility of electric

impact on the short term pri viz.

1. Electricity cannot be

effectively stored

2. It has rigid transportation constraints

3. Demand is highly weather dependent
Figure 1. compares electricity
commodity vlatility ranking

the world
where under certain conditions it is available for free and

Electricity i< probubly the only commadity

under other conditions the price can
ily average. In an established market such as the one
operating in New Zealand, the average daily priee in 2000
has seen variances from 2c/kWh to 6.5¢/kWh (NZ cents)
as illustrated  in Figure 2 (download from
hetp//www.m.eo.nz). The hourly variance within a single
day this year has been from 1.1 ¢/KWh to 10.8 ¢/kWh (NZ
Cents).
2.2. PowER POOL BASED MARKET
Detailed market operation explanation is beyond the
scope of the paper, An overview of the mechanisms are
described in order to provide an understanding of the
technology applications and constraints in the new mar-
ket place.

over ten times its

When more than one generator supplies load into a power
network, it is impossible to distinguish where the power
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No alternatives

entity however.
and customers would par
on market, buying and selling ene

Petrol

&

Electricity

on  their

energy

non-physical market act
side of the pool. The pool serves as the
ic

inherently allowing o mech
spot market transactions. There are
many variations of the above in the way
pools and markets are structured
nationally. Power pools can be operated

7
Airline
seat

4

Manufactured

on & cooperative basis with bilateral

Nonstorable

Fresh senerator/customer agreements being
preferred as is the case with Sweden

and Norvay or on a mandatory basis

such as England and Wales

A common charact however s
that there is that customers and whole-
salers can choose, based on their risk
profiles and load characteristics, the

Many alternatives

degree to which they would want expo-
sure to the variable electricity spot mar-
ket. Typically this is between 5 % and 10

Figurel. Commaodity Price Volatiliry

ariginally came from. The concept of a pool is then
applied where all generators participate by pumping
power (like the water analogy) into the pool and cus-
tomers purchase their encrgy from the central pool. The
pool and market are however not necessarily the same

Figure 2. New Zealand Daily Average Energy Prices 2000 (N & S Islands)

% of total encrgy traded in the market.

3. DEVELOPMENTS IN SOUTH AFRICA

3.1. Eskom Power Pool

Eekom has an op I pool, simulating o
mandatory pool, similar to the England Ind Wales
arrangement. The only participants eurrently are Fskom
Eskom Distribution  and  the Eskom

Generation,
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Table 1. e-Elecricity Sites in the USA
(Source - Energy Markets April 2000)
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rapidly dwindled, The

ems [rom consulting and IT mavens such as

big (and very expensive) madeto-
order

COMPANY

7| Andersen Consulting and IBM hase also seen

www.al

Altra Energy Technologies ne
American Dire

APB

nergy Ine

Automated Power Exchange Www.
Enermetrix.com
Energy.com
Enron Corp

Excelergy Corp

HoustonStreet Exchange

2i Energy W
Marketing Database Associates
PSEG Energy Technologies

RedMeteo

om
Seana Corp

om Ine

TradeCaptur

TrueAdvantage Ine

com
www.amdax.com
www.apbenergy.com
pr.com
www.enermetrix.com
WWW.CIETEY.COM
WWW.enron.com
www.e-choicenet.com
www.houstonStreet.com
energy.com
www.mda-energynet.com
www.PSEGET.com
www.redmeteor.com
www.scanaonline.com
www.tradecapture.com

www.trueadvantage.com

dramatic decline in the past few years
combined
with web based technologics have been the
alyst for this changev.

Deregulation and competition,

I a survey condueted by Utilities IT, a trend
to autsaurce all or some of the core billing

functions in the revenue ey
maore popular, particy
Service Companies (E

< becoming
nongst Energy
although 8 %

of US utilities are now fully outsourcing the
function.

4.3. Metering and Energy Information

UK and
California, historically simple issues of meter

In the competitive markets of 1

hip, servicing and reading has
1 considerably. with Meter Operation.
Data Collection and Data Age n all
2 separated and a degree of competition
introduced in these areas (although

bei

being
ot entirely successfully). Even meter owner-
ship could lie with one of three parties, i.c.

the customer, the utility or the serviee
provider. AMR has become a prerequisite for

each of the markets it
Ahes
Enron is by far the largest and post profitable wholesale
expecting o handle wholesale tr
includes everything
paper pulp and coal.

CPX charges # transaction fer

operates i.c. the Day-Ahead and Ho

fram gas, electricity,

There is much speculation as to whether there is room
enaugh both in Europe and the USA for the number of
players that have recently entered the market but the one
certainty however is that the ondine market itsell is here
10 stay and continuously growiv.

4.2. Customer Information systems, Customer Relations
Management

Without exception all the major €IS vendors are intro-
ducing browserbased technologics ss the primary inter-
faces from enabling the Customer  Service
Representatives to check billing history through to direet
il ing with a eustomer ic database,

Inereasing access to the internet , partieularly for the larg
er customers provides opportunity for enhaneed service
pravision offerings including electronic bill presentation
and payment. The CIS's are now commonly linked to a
broad array of customer relationship management (CRM)
tools, encompassing every from outage

systems to automated meter reading (AMR) system:
Coineiding with the growth in weh based CRM wols, the
number of big multiyear CIS development projects has

I T e

"~ L all larger customers (those over 100 kW in
the UK) in order to enable the market to function effe
tively. Onee again, the reduction of unit costs based on
provements has enabled wide scale imple-

s in the new energy information
& a result of these developments
grown dramatically. A comman feature is the use of the
Internet for the provision of the services, for example.
Customers are able 1o aceess their agaregated halhourly
demand profiles for the previous day via the servi
provider's web page. ntelligence and greater functionali
ty is also being built into the new generation metering
ne of the new meter capabilities inelude:

servie

* Integrated radio modems enabling rwo way commui
cations

Bi-directional email via the local 1SP for tariff updat-
ing and energy data downloading

v to remotely (via the internet) upgrade the

Demand threshold notification by the meter (urgent
email)

There can be little doubt that as the world becomes mo
and more “wired”. the Internet will become the medium
of choice due o its flexibility and ubiquity in all other
areas, Some see the meter not so much as a measurement
device but as a gateway into the customer’

facility




through which o multitude of other services can be pro-
vided.vi

4.4, Demand-Side Participation in the Emerging Market
n US

ional wholesale electric

 providers and retail
tituting measures (o enable their customers to
cordingly. Customers have historically had two

respond
part tariffs or fixed time-of-use rates, and while they may

have responded to the constant sigmal, there was no incen-
{ive for dynamic real time response. New load manage-
ment strategies are being implemenied to achieve a bal-
rhet linked products are comvey peak
lling and

=

ancing effect.
pricing signals direetly 10 eustomers who aro
respond 1o high prives by temporarily reducing

able

load.

Many customers have elastic demands, whi

i they
bl 1o reduce with little or 10 advance warning, pro
o the incentives are varranted. These prineiples are not
the industry, with Time-of-Use rates, Interruptible
firect load control {ripple). and Realtime-Pri

1 for some years. While these
g

having been ard

1i8th Technical

Meeting

etary Internet site. End users who want to reduce their
demand in return for a payment post information on the
Web site about their willingness to participate, including
details about how much the, ice or climinate or
eliminate load and when they will do so. Interested buy-
ers include generation or distribu es (or
power marketeers). I a deal closes, payments for pur-

will r

on - compay

ased Negawatts

eluding area spec
of localised load re
transmission constraints are present,

Where laads can be controlled without prior warning and
pond in under 10 s

n in the genera-
rve market is also possible, thus illustrat
ing the diverse nature of the new market place.

5. INITIATIVES IN SOUTH AFRICA

lar interest 1o the Distribution sector is a recent

by Eskom to im

stigate the potential bene-
antrollable load and then

grammes are i prog! towards true cost 5,
they don't convey the real hour by hour supply vs demand
prosares. : ]

The application of the current “first generation” load
control has been limited to the large energy intensive cus-
tomers or blocks of residential hot water load. The major
problem with extending the more dynamic pricing signals
to & hroader enstomer base has historically been the high
e and administering the programmes
ial and residential
advancements in wireless tel
and the Internet ance again over-
the historical cost constraints, Market volatility and
s have spurned “second genera-
es. Groups of flesible cus

cost of impleme
for the small
customers. Technoloy

come
these new technologi
tion” load management miti .
 re are now being aggrogated and are able to provide
blocks of Megawatts or Negawatis in response to
Toad control signals.

tom

large
dynamic pricing or

; <z points characterise second generation load
The following points char g

management.

stomers are hased on actual service
nlike past arrangements where dic

ctod, with interruption being very

« Payments
interruption.
counting was effe

rare.
nals rather

o would depend on price
thresholds

Performanc
than maimum demand
erently customer specific dependi
aracteristics and risk/reward tol-

Rewards are inh
on load response ch

erance.

pants in the market include aggregators,
broader customer base.

mand auction site has even been
ehange, End-users
als on a propri-

New 'ulrh
traders and
An active ondine dema o
extablished viz. Apogee’s Demand Exe
are given day-shead and day-of price sign

response 1o a pool-based price sig-
nal. This initiative' was undertaken as a part of Eskam’s
Demand-Side-Management (DSM) research programme,
Three components made up what was collectively called
the Virtual Power Station (VPS) viz.

= Coordinated Municipal Ripple Control - COMRICON
*  Dual Fuel load
*  Real Time Pri
The greatest potential (and most cost effective load) was
deemed to be the residential hot water load and was the
cus of the first phase of the initiative, with Kempton
Park, Durbanville and Roodepoort being the COMRICON
pilot participants.

terruptibility

The objective of the research, and the practical work in
the form of the pilot was to del
CONTINUOUSLY MEASURABL
50 MW on the national sy

tallation
ift of over

ver, @ post i

A block disgrammatic representation of the Virtual Power
Station (VPS) concept is shown in Figare 4. The control
efforts would initially be coordinated by a conteal body,
who will have the responsibilities of interacting on hehalf
of all the participants. The VPS operator would derive the
pricing signals from the pool, perform the load measure-
ments and provide the optimal control signals via a sched-
uling system. The contractual, financial settlement and
aperations would ulso be handled by the VPS,

5.1, Pilot Technological 1 i

The technology infrastructure required included:

¢ Online one-minute dati-acquisition systems, for cach
of the substations feeding the participating muni
palitie:

¢ Dedicated high speed digital networking

Custom built decentralised PC104 based COMRICON

ripple controllers
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Figure 4. Virmal Power Station - COMRICON
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2001, where these loads will be bidding in direct compe-
tition to the Eskom Generators.vii

=

6. CONCLUSION

VIRTUAL POWER STATION
Responsible for: Load measurements

The SA Ele
on the threshold of major change, not

Supply Industry is

o Interaction National Control unlike similar industry transition
| poo. Conol Sgnal Generabon internationally. While there may be
'\ Signais St ki significant non-technical challenges
MO, Conacua/ Financl Operalon | | g, S, i the fortuitous position

of being able to exploit the recent
technological advances resulting from
international industry developments
as well as the Internel explosion. The

« and skills required to imple-
echnology changes quickly

GEVSERS

MUNIC. tﬁ

MUNIC# 1

and efficiently are believed to exist in
South Africa,

(i) Kiernan B. From RTP o Dynamic
Buying - ESOURCE Strategic Issues
Retreat presentation

ystems for a centra
potential load availability forecasting

5.2. Controllable Dynamic Megawatts

throughout 1999, culmi-
nating in a final live 1w st run during the see-
ond week of August 1999, Two primary seenarios were
tested i.e. Real T

operations eentre, i

Several trial runs were mai

Pricing response simulation and
g reserve market
ipation. A su mated controllable DSM load of
more than 100MW was measured on Friday 15 August
1999, this being achieved by the simultaneous conts
and measurement of the three municipalities viz.
Durbanville, Roodepoort and Kempton-Park, This is

illustrated in Figure 5 below.
Considering the hypothetical case of the three

Municipalitics being on the

(ii) Fabricius C & Roos M - The devel-
opment of a Pool Based tricity Market in South

Africa
(iii) Sioshansi P - Menlyn Energy Fconomies - F-
or

Commerce and the Energy
(iv} Den Oug B & Thompson RP - Power Economics
Power Fo - June 2000
() Causey Warren B - Energy it - May/June 2000 - CIS
brings home the bacon

(+i) Sioshansi P- Metering, Billing and Settlement lssues
in Competitve Electricity Markets

(vii) Van Harmelen G “The Virtual Power Station
Targeting Residential, Industrial and Commercial
Cantrollable Loads - IFAC Conference Jul 2000

Figure 5. COMRICON Load Shift Results

Wholesale tariff during the
three hour high-demand®
perio, 2T0MWh of energy

950 TERTT3/8/99 MEASURED
|COMRICON CONTROLLED, PROFILE
—

TUES 10/8/99 MEASURED
UNCONTROLLED PROFILE

was moved out of peak time,
into standard time, resulting
in a caleulated purchase cost

ﬂ,.h/

saving of R 60 000.00. This i
based on a “no-response”
comparison.

450

5

i i ]J

In 2000 the VPS programme
as been expanded 10 inelud-

A

ed additional Municipal
Large interruptible In
loads and some commercial

rial

mergy ST +- 250 MIWh = Ra7
Inst. Demand Avoided +- 100MW
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facilities. In the event of
mechanisms being suceessful-
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DTS imperative

Ken Barber, Mark Jansen and Peter Orrell
Presented by Dillwyn P David

ABSTRACT
e of optical fibres for distributed temperature
ng is pow well established technology.

Significant sdvances have been made in both the per-
formance and reliability of the measuring equipment as
the design of cabl s and methed of incor-
wliability and aceu

syster

well 3
poration of the fibre o ensure 7
horities are now introducing this tech-
of their expen-

Many supply

peans of protecting the
assets. This paper ex
9.2 km route of 110 kY cable installed as
bution feeders in

nology a5 a m
cable
ona

nes the resulis

obtaine i
one of the new main transmission dist
v of Auckland, New Zealand.

the (

nstallation 1o

ot every procaution was taken durin
vironment, the geophysical aspeets of the
ans that the cable passes through a num-
f the cable

system. i
Due to the highly critieal nature of this circuit. optical
fily ed within the cable construetion
ibres

pe
arcas ather fibres are aleo provided exier

and for som
nally w the

i« provides u
10 very accurately assess the data

opportunities for further system

es in the light

saper discusses some of these poss
‘ he: tunities
mology currently asailable and the oppor

r maximising the ins lled assets on the

installed cable system-

DISTRIBUTED T
(DTS) PRINCIPALS
| temperature measurcments, a sensor,

© probe, i

EMPERATURE  SENSING

In convent
u thermocouple or platinum resis
of interest. For applications where

such as

needed for

Mr Diflwyn P David

large areas or long distanees are jnvolved, conventi

vetems therefore
able, and costly 0 m
tion i

a distributed se

sing system

The expression “distributed sensing

Y one sensor

housands of individual «
points, A single optical fibre has the ability tq
tributed temperature sensor with potentially many thou
sands of fu
Distributed '

ement points. Current
perature Sensing technology (DTS)

allows fibre lengths of up o 30 km in length with

pling every 2 metres 10 be used in this way. Optical fibre
sensors for power asset monito)

it advan-

s have signi

tages because they are totally immune to EMC interfer
nee and can also be used in hazardous arcas.
Incident fight
Rﬂ‘mgh Band Brilouin Lines
‘Anti-Stokes'
“Stokes'
Rﬂ’"’ia": ﬁ Raman Band
Back-scatter Spectrum
A DTS system is essentially a combination of o

. Temperature measure ed by

the Raman hackscatter signals | when a
optical fibre. The position of

s determined by its
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When DTS
sea power

stems are used to monitor buried and sub-

es. the resultant temperature profile

enables cable owners to determine the si

I imps

18th Technical

Other critieal DTS perfor
olution and positional resolutio
fused. but positional resolution defines the range location
aracy of features (hotspots), and spatial resolution

dicators are spatial res-
These are often con-

by localised For exam-
ple, u 12 km long power cable

pling points every metre

n be profiled with sam-
ng just one | fibre. The
impuct of changes to the cable environment caused by
seasonal conditions, climate. and land development, can

be continuously tracked 10 ensure the cable is always cor-
rectly rated.

@ e

LS5, SRR I e

The laser pulse is transmitted into the fibre via optical
allows the returning backscat-
hly sensitive dualchan-

nals are detected and

directional couplers wh

r signals to be filtered into a
nel receiver where the Raman
serted into a digitised format specifying temperature

d position. The function of the signal processor is 0

a usercontrollable level of signal averaging to

obtain the desired level of temperature resolution.

i

The level of temperature resolution required v
different types of application and i proportional
time required to complete the averay

) the

ing process

It is possible 0 produce a complete 12 km profile o @
resolution of 155C within several minutes, but as the typi-
cal time constant
or even days t

of a huried cable is measured in hours
1 a longer period is usually set. F
eal for obtaining a “snapshot” for

termines the ubility to measure the peak value of the
feature. For cxample, when the feature oceupies a section
DTS, then

value by

of fibre less than the spatial resolution of th
the measured temperature is lower than its tro

appraximately the ratio of hotspot width/spatial resolu-
tion. Once the hot spot width is greater than 15 times the
spatial n of the DTS system then the measured
value approacl
Also of inferest is the method of interrogating the fibres.
Over relatively short m distances the sensing
fibre is connerted o the DTS unit as a loop using the dou-
bleonded processing technique. In this method the laser
pul iceted into the fibre from both ends. This
methad provides automatic calibration for fibre losses,
ro-hending effects. Further,

esolut

= the true temperature.

aren

« are i

splices, connectors, and m
in the event of an in-erv

fibre problem, the sensing

re can still be measured from both ends up to the loss

point providing continuous monitoring,
mode fibres are useable for DTS appl
fibre length without significamt redu in measure-
1. This allows up 6 km of cable to be moni-
tored wsing the double-ended technique or 12 km using a
single-emded conneetion. In the case of the latier it is nee-
ssary 1o calibrate the fibre during installation by inde-

Typically, multi-
pto 12 km

cation

pendent means.

For temperature monitoring applications above 12 km
then it i¢ advisable w0 consider using single-mode fibres
which have a lower attenuation and better sp
tion than multimode fibres. Current DTS technology
based on singlemode filires enables ranges of up 1o 30
km 1o be spatial measured at 2 metre sampling intervals.
A significant adk

ial resolu-

e for single-mode DTS tweehnology
le temperature profiles of power

is the a

0 prov
cables where a separate communication [/o cable has
been installed in the same treneh, This allows potential

i i 1o

of temy
do not have dedicated sensing fibres.

PRACTICAL APPLICATION FOR POWER CABLES

primarily governed by the thermal resis
tivity of the medium surrounding the cables. For direet
buried cables the surrounding medium in the trench in
which the eables are buried will normally be a ackfill
that has a guaranteed maximum thermal resistivity. The
thermal resistivity of soil outside the backfill area will
depend on its structure and to a very large degree its
. the lower t f the
<oil the higher its thermal resistivity. The amount of dry-

A circuit ratin,

maisture cont ¢ moisture content

ing out of the soil is dependent on what Joad is being

placed on the cable and the general climate in which the
it is operating.

A DTS provides a means by which a cable rating can be:
d o its operating temperature, the DTS meas-

e
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perature data. Analysis of

ures and collects the cable
the collected data, in conjunction with the syste
287 through software packages such as
kages

load

data, 1
Excel, MathCad and/or a finit
such as Sirolex, enables the user to establish and i
the cable behaviour along the entire route,
ata, the m can then be

sment am

vsis

"[Ihruugl\ analysis of the
loaded to maximise its use and thus prolong the syste
“life as the cable temperature will not exceed limits deter.
nage to the cable

mined and thus prevent possible
through overheating.

able route can alsa be

ion of hotspots along a
ree of aceuracy using a DTS, A
trace of the temperature profile ean be displayed and
recorded by the DTS, This trace will display the location
}Iul-‘[mlr along the fibre route. To establish a rela-

of a
tionship hetween the distance along the fibre route co
pared to the cable route, a Non Temperature

(NTS) trace can be downloaded from the DTS,
asically an OTDR trace and the location of

trace is

splices in the optical fibre can | ablished in relation
to the cable route. The metion with a route
drawing whi

the system, hotspots can be very accurately located.

hed
in relation to the cable route, the factors w ay be
he hotspots can be. determined. There may be
<everal existing services that are heing overrated an¢

cuch these influence the eritical circuit, or the eable may
I i where the soil thermal resistivity

Onee the location of these hotspots has been establ

be installed in a reg ‘ ‘
has beeome high due 1o drying out of the surrounding
th rion in which services
» temperature, these services can
d period to confirm

fium. Having establ
e affecting the cal

en be turned off for a predeterm
sl e ana cadabil  thecrsfieal b g

wl, Having established which services are

their infl
adversely

Figure 1, Sirolex Plot at Maxinium Rating
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effecting the

itical cireuit, correetiv
<sary. removi

rating or if 2 or relocating the servic

that is causing the problem can be take

L

nmed i
e if th

zone can also be prog

OPTICAL FIBRE IN SCREEN OR STRAPPED
TO CABLE EXTERIOR?

The cable used for this project was originally designed for

use installed in air in a tunnel. The design of the cable

h that graded index 50/125 (m optical fibres in a

were provided with the hel

copper wire
sereen of the cable. Incorporating the optical Fibre in the
copper wire sereen enables the eond
be more accurately ¢

or temperature (o
tube is pro-
r du

tected from mechanical damage that may o
handling of the cable. The cabl na hori-
zontal flat formation and the libre spliced togethe
each joint bay. Splicing the fibres together in such a fash.
ion enabled each phase of the eireuit to be monitored for
its entire length thus ensuring that any problem regions
are not only accurately located but can be verified using
the data from the other phases. A single length of fibre
was also strapped 10 the outside of the phases for two see-
tions of the cablle route and then laid in a lop in ground.
The purpose of this additional fibre is to measure the
temperature along the outside of the eable and also to pro-
vide a reference for the pround temperature.

The images in Figures 182 were gencrated using Olex
Cables’ finite element analysis pr rolex. Sirolex is
1o estimate the temperature within the cable and
trench under both steady state and transient conditions.
Figure 1 displays the pasition of the two optical fibre
cables in relation to the main power cable, and indicates

Figure 2. Sirolex Plot of Typical Operation

72 opec e cae

o
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ating at 9(C under steady state o
eates the temperature of the centre phase on the cireuit
mentioned later at its present loading, Having a fibre

vither incorporated into the eable or strapped to the cable
exterior enables the conductor temperature o be esti
mated using data gathered from the DTS,

Both methods of fibre installation for the purpose of

I and dis-

the power

© meas Ihave some

P
advantages.
ables

far quicker response (o ch

follows the eyelie behaviour of the « !
perature better than u separate fibre cable that is

strapped {0 the outside of the power cable. An example of
this is shown in figure 2, display
hot for the month of June. |
porated wternal fibre), displays behaviour
that is consistent with the cable loading (Sec figure 6 for
an example of eyelic behaviour of cable loading). On the
other hand, the cable that is strapped (o the outside of the
external fibre) has a somewhat smoothing

fibre, therefore, is more
le temperature, which as
, follows the changes in the temperature of the
environment.
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of the optical fibre.
ng the power cables means that
fibre tube is subjected 10 a signific
Whilst all care

i a substantial risk of mechan

amount of handling,

Better fibre at
that, on average. optical fibre attenua
by 0,05 dB or less per length, at the measurement
wavelength of 1300 nm during manufacture of the
power cable. Olex cables had factored in the effect of
this increase in attenuation when selecting a DTS
instrument, however with a separate fibre this attenu-
ation would not be present.

nuat

R

Decreased losses due 1o splicing of the optical fibre.
Each splice represents a loss of approximately 0.2 dB
ng the fibre route. Strapping a fibre cable (o the

side of the cable n
installed in far longer lengths that in the case of a
power cable where the fibres must he spliced together

fibre measurem

e of twelse kilometres. With
rporated into the pawer cable the maxi-
capable of meas-
uring is approximately 10 kilometres. Strapping an
optical fibre cable increases this length closer to the
DTS limit of 12 kilometres.

the fibre

There are, however, situaf
by ineorporating an eptical fibre into
the sereen wires will be necessary to
obtain an aceurate profile of the cable
temperature. One such situation, is
the case where the power cable

installed such as a cable pulled
through the main supporting struc-

ons

ere-

ture of the bridge, or a cable i

in a tunnel. An optical fibre cable

strapped 10 the outside of the power
rable is far more subject to the influ-

For power cables that are direet buried a fibre cable
strapped ta the ontside of the powér cable is adequate for
use as & temperature probe for [ measuremenis.
‘Whilst this fibre is not a true reflection of the eyelic load-
ing of the eable the general trend of the temperatire is
the same as that of the fibre incorporated into the power
cable as evidenced by the trendlines for both fibres. A
fibre cable attached 10 the outside of the power cable
instead of incorporated into the cable sereen offers the
following benefits:

1) Cost savings both during manufacture and installation

of the power cable.

ences of the surrounding enyiron-
ment than a fibre incorporated into
the power cable. A power cable might
be undergoing a load . that has
creased the conduetor temperature above aceeptable
limits. The fibre incorporated into the cable would indi-
cate a eritical temperature, whilst a fibre cable that is
strapped to the outside of the cable would have a slower
response and would represent  combination of both the
emvironment temperature and also the power cable tem-
perature, Thus, this fibre may not indicate a cri
perature,

AUCKLAND EXPERIENCE

Olex Cables ipleted the install and
ing of a direct buried 110 KV circuit for Mereury Energy
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SYSTEM DIAGRAM

Vector Limited). in Decem
1998, The circuit is approxi
mately

installe

outdoor

Lierpool St.

. Due
the soil iypes
the trench

1o varir,
long the

was

ble route
backfilled with a selecte
mal prop

with known the
when fully dried o

types along  the

varied from

canic r
of higher thermal resistivit
and protect the system from,

sible overheating, and alsol

P

(o maximise the use of the

cuit, a York Sensors DTS 800-

MR was installed at the Liverpool St Substation. This unit

range of
rate to (1 (C.
greatest. acouracy
field experience in

1 was selecied as it offered the
gth and had pro

er the give

nt

As part of the
monthly report (o Ve
the 110 KV
load data provided by Vector. The le\ ini
ed via a modem link over a normal tele-
d by Olex engineers located in
some 2000 kilometres from
al objeetives with this work:

rmation and

load data is acee

phone line and is o
Melbourne (which
Auckland), There are se
ure trace

analysed to accurately locate

« The tempe

ns where the temperature is not uniform in rela-

"
tion to the rest of the cireuit (Hot spots)
« The trace is viewed over 4 24 hour period to asce

» establish

of am; ions nated above

the consistens

the worst case scend

* The
apacits of the cireuit is det
saftware

is is done by

associated with the

sorting the
DTS 800. This software has as or
capability of being able to convert the DTS data

1 then use softy
and MathCad 1
t set of

its functions, the

ASCII format Olex Engineers ca

applications such as Microsoft Exc

v the curre

rent rating un

+ calculations are also used to estimate the aver-
istivity at locations along the cable

age soil thermal r
route and thus verify the systen
DTS TRACE ANALYSIS
Figure 3 displays a temperature tra

iit taken during April 1999,

Figure 4. DTS System Diagram

of aceuracy each 1

istant

Asw A\|n1lu| the major.
¢ trace indicates that the thermal conditions
along the cable route are uniform. There

however,

Figure 6, Services Crossing the Cable.

in regions along the c:

gations'
ndicated that factors beyond the mmna! of both
tor Li

nder investi

te what factors

sive warming is being developed,
postulated

es erossing over the

of the

M 10 dete srmi be: e
The main lhn~

electrical serv-

hea

re 6) and the pro
on the services in the o
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Figure 5. DTS Trace

NUMERICAL ANALYSIS OF THE DTS AND
LOAD DATA.

The international standard IEC 2687
all current rating caleulations, The thermal resistivi
of the cable components are Ismmn (T1, T2 and T3), thus

resistance of the conduetor (R), and the external thermal
resistance (T4) which is directly related to the thermal
properties of the medium surrounding the cable. Given
that the backfill placed in the trench has & known ther-
‘mal resistivity, it is assumed far the purpose of the rating
caleulation that only the thermal resistivity of soil sur-
rounding the trench ean vary.
TEC 287 Permissible Current Rating Formula

Having the optical fibre integrated into the copper wire
sereen of the cable enables the conductor temperature 10
be caleulated accurately. The ambient ground tempera-
ture is obtained from a buried loop of (ibre. These
parameters, as well as the load, are then imputed into the
1EC equations. The sofl thermal registivity is then varied
until the caleulated evrrent rating matches the measured
current. Onee the soil thermal resistivity has been caleu-
lated the conduetor temperature is reset to the maximum
operating temperature and the circuit rating determined

Under normal operating conditions the cireuit is
designed for o maximum rating of 150 MVA. Due o the
influcnce of these warm regions however, we have caleu-
lated an effective de-rating to the 10KV eircuit such that
it will not overheat at these “hotspots™, Once the cause of

these points of localised heating are investigated and rec-
sified, the caleulations clearly indieate the cireuit will
comfortably achieve the 150MVA design rating.
CYCLIC BEHAVIOUR OF THE CABLE

Sampling each phase on a regular basis is enabling the
eyelic (daily, monthly and eventually yearly) behaviour of
the cable 10 be established thus providing a basis from
which the cables' thermal behaviour can be analysed.

Figure 7 shows a plat of the conductor and ground tem-
peratures as well as the load data versus time for the
month of May, The chart indicates the

clic nature of the

Auckland soil temperature cools as winter approaches,
the cable operating temperature is also decroasing. As
more data is guthered a seasonal profile of the cable
behaviour will be developed and trends in the cable
behaviour that may be detrimental to the cable will be
able to be predicted.

DTS IS COMPLIMENTED WITH RTTR

“To further enhance the advantages provided by a DTS sys-
tem, Olex Cables are proposing that when more of the HV
cirenits are conneeted, Vector Limited should consider a
SCADA system that is known as Real Time Thermal
Rating (RTTR). This would accurately measure and pre-
dict circuit loading and would, in effect, enable the cir-
cuits it monitors to become “self governing”.

Systems are currently being developed to directly read cir-
cuit load data us well as data generated by the DTS via. a
data acquisition unit. This real time data can then be
analysed and manipulated to prediet current operating
condition and capacity, as well as capacity for future load-
ing for a number of different continuous, and short time
loading seenarios, The RTTR system could thus antomat-
ically generate alarms 1o indicate possible dangers and
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Figure 7. Conduetor and Graund Temperature and Load Data vs. Time

Tempaatwre and Laad vs time
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ies and could give prior warning of such

thermal instabi
situations.
CONCLUSIONS

The experience of Vector d in New Zealand has
highlighted the need 10 be able to monitor the the

behaviour of citcal iruit. A the demands or ssetsto 11 ;
be fully utilised increases, it s beco perative to Whether or not the of
oring system such as [Y

n place to enable PO

have a m\o!‘il o

1 and detection of possible problems such as

the pre
thermal runaway.
monitored, thus allowing time for appropriate a
be taken prior to emergency situations arjsing. The data

actions o 10 be monitared,

thus allowing optimum

uned from the DTS enables the distributor 1o max-
¢ the use of a eireuit during periods of peak loading
midsummer, when the soil around the cables may
The reaktime nature of the data allows
irt0 be carefully and closely monitored,
se of the cireuit.

I fibre is incorporated into the
cable or is simply strapped t0 the outside of the
eable will depend on the conditions
uch u system also allows trends to be  Power cable will be installed and the length of the circuit

which the

Using technology to manage revenue

David Smart
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SUMMARY

tand the advances made in applying
technologies for transferring credit purchased at the Vending
v meter. These prepayment meters are now being
psteffective solution 1o a growing problem of non-payment
sation of the Utilities including Water, Eleetricity,

his paper looks at the history of prepiyme

the latest token

accepted by Utilities as a ¢
for services by consumers. Pri

My David Smart
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The L train” has moved from the steam

Gas and Heat has created for 1o
manage the networks and revenue collection ||nl|l-r con-

. This has led o a more commer-

cession o the Utiliti
cially aware approach by operators to the question of eff

cient and cffective Revenue Manageme
Metering equipment manufacturers ar
design and produce devices that share

HOW o
her a commaon

token interface, a common vending/data management
infrastructure or a combination of both. This has led to
the design of multimility metering equipment with a
drive t a common platform for the prepayment toke

Smartcard technology now provides multiappliation
facilities to enable the customer o carry only one card for
transferring credit and data between the vending points
and the customer’s meter interface.

INTRODUCTION

Over the lust several years the popularity of payment sys-
tems has grown enormously worldwide, The rationale for
ween Utilities, but the major factor appears
to be the privatisation and deregulation processes that are
affecting the industry globally. Utilities have to be con-
stantly aware of their cost effectiveness, as shareholders in
privatised Utilities demand a higher rate

this varies b

era and u i= now heading into the future at warp speed.
hauled into
i s by
that monolith mllrd the Internet. It is vmpurl.ml for any
business - even a cyber based one - (o adhere to the <olid
application of old fashioned but necessary business prin-
ciples. An e-commerce strategy must address various bu
ness imperatives including the ereation and maintenans
of good customer relationships, provid
vending process, reviewing of business processes, focy
incremental investment, and choosing the right technolo-
gy for achieving the planned return on investment.
TOKENS FOR PAYMENT

Token Medium

Payment and integrated hon
the customer pay for a commodity or serviee before
use. Advanced token technologies have emerged concur-
rently with the prepayment coneept. and act as 3
interfaces between the Utility and the customer. Some of
the common token media used include:

“Tokens used for ey i

nation systems have

Figure | - Payment Token Options

of return. With deregulation, Utilities
face the dilemma of retaining their

Token

Loins

existing eustomer base while providing

incentives to attract new customers. Megnetic Cards

The ungmn) coin in the slot™ prepay-
ment electricity meter was designed for

Paper (Numerie Strings)

ustomers who wished to void any form

Touch Disk (*Dallas Chip™)

of debt. Outstanding debt collection was
possible by artificially inereasing the

Plastic Keys (Memory “Keys")

going” rate of the unit charge 10 | Momory Cards

include a debt element, Overall the sys
tem offered prepayment for the

1s-

Smartcards (Chip Cards)

tomer and helped him 10 budget for the

Radio Frequency Carrier

energy that he consumed. But it was not
prepayment for the Utility that had to

Power Line Car

r (for electricity meters)

periodically collect the money held i in
each meter. This caused obvious concerns for the
customer and Utility alike as there was a large amount of
money that was a temptation to thieves. In many
instances, the system was up (o fen lmes more expensive

to operate than a normal credit account, and the meter
still had to be visited 10 change the co
modify the collection rate and to colleet the money,
Colleetion of the money. a job that originally entailed o
man on a bike, had to be replaced by three men and a
security van as the value of money inereased.

A new solution was needed that would primarily remove
the money from the meter. In their continued search for
mechanisms that were both mare customer friendly and
economical (0 operate, the Utilities appeared to move
towands standards with respect to non-banking applica-
tions, where fw'qufx\l small sums were involyed - these
ean be called Token

tenms.

Oneavay tokens deliver credits to the
tokens additionally transfer meter sta
1o the Vending Unit for processing by the M
System
The Token as Credit Transporter
Up 10 now, both magnetic stripe disposable tokens and
or strings for keypad token entry were the defact
standard transport method for the delivery of eredit from
the Vending Unit to the customer’s meter, Credit transfers
have almost always been in utility units, where the tariff
mversion takes place at the Vending Unit. Successful
algorithms were developed 10 manage complex tariffs,
such as the multiple step method that is used in many
national Utili

cter while two-way

The international market began 1o influence the meter
software design, and manufacturers introduced keypad
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skens for the transh electricity eredit tokens using
sh equivalent units”, This methe
has the Utility tariffs stored with
at the Vending Unit. This is a signifie
the traditional “South African system

The Bambamanzi (now Conlog) water prepavment com
for.

pany also introduced
transler of credit to their water meters, and their Smart
Token Dallas button is used as the token transport med
um. The credit token data, and meter return data, are
stored on the same re-usable wke
n oped STS (Stan
ation) compliant mageard and keypad
standard token
rest rival is possibly
Metering Association)
n Smartcard token i

d Transfer

T, are

far more widely used than an

defined for electrieity meters. This is a single utility stan-
nd does not cater for water or other utilities in the

dard

course for the meteri
ew token technologies

necessary 10 revi
and ho these technologies may be in
ing tomorrow’s products. It is important too that devel-
opers do not rush headlong into designs that are based on
the latest “fad™, given the huge capital investment,
Smarteard Technology

Smarteard technology i lated as the next revolutionary
development for financial serviee lllilllu;.‘rlil‘ﬂvl and >
Fecommerce refers 1o those businessto-busi-
inessto-customer (B2C) transa

rated into creat-

commeree”. e
2B) and bu
it ;(.::‘l:r;.::gwl on 4 digital network. The Tnternet is
fast becoming the data transport network of :-Elm‘w-. and
ome pnly niceds to browse the Notto see the incredible bal-
¥ made available daily o users,

: S

ions

he

he
CCOMINERce. 2 et
the token med ¢ t n processing
for mukiple applications. Elcctronic cash purse applica-
e v een tested worldwide, and they offer a solu
jans have

Lo to the banks and customers where low-salue ransac-
jon to

tions can be economically managed.

Token
cssential need of @ token :
sl prepayment meter. In order to do this

 infrastructure where the
d.

ystem s to take the money

t of the orig ;
essary to establish
money can be cole

customs

Important aspects of revenue collection a -
ot collection of revenue - cash flow improve-
ke 1 costs relating 1o n

' and collection. debt collection.
i customer features - pre- and part pay
odit, budgeting.

its - sell disconnert
mote programming for

Enhanced cu
facilities, emergent

Reduced/e i
automatic meter reading. re
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tariff changes, remote fault diagnosis. remote change
of tenaney procedure,

System security - no token fraud, aceuracy
ty of data, seciire access,
Expansion capability - com
media i.e. telephone and Smar
al standards ensure that there is &
common link for expansion.

dustry is dependent on the transfer of
0 the Management Systems,

able encryy

of the significant challenges introdu
ity sales service to moet
the customer’s needs where the customer wants it - and at
a cost acceptable (o the Utility.

The Sale of Utilities is a Retail Business

retail service uses a customer meter speeifie prepay-
ment wken sold at a Vending Unit, where the token trans
fers a evedit amount o the customer's meter equal to t}
amount of money paid. The customer is then alh
sume the utility to the value of the eredit contain
in the meter. after which the meter interrupts th y
supply. unless a further credit 1oken is purchased and
entered into the meter.

by prepay-

A good analagy is the patrol station, where the motorist
must prepay for fuel 10 be pumped into the petrol tank of
his car.

Business priorities for the Utility include the minimis
of eosts and the
handling of cash. The Utility should consider the folloy-
ing factors when establishin

a suitable sales infrastruc-

ture:

* Customer focus - establishing the customer centris
sales network

* Customer acceptance - the type of token used by the
Utility

* Affordability - capital costs of the sales network

multbapplication - support for
multiple wtilities and sales applications

Customer Service Expectation .

Rescarch has shown that customers regard the following

service factors as being important:

* Trust- the Vending Unit must he trusiworthy

irity - the tokens jssued must be secure the
tokens must operate in the meter and these tokens
must be rendered useless if stolen by a third party
ence - the Vending Unit must be o
venient times during the day

Simplicity - token purchases should be a simple proce-
dure and be a straightforward experience

Travel - travel time and cost for travel to and from the
Vending Unit should be acceptable

en al eon-

.

133



134

Proceedings 18¢th T

* Fa

us - the service provided should be customer
sed

Utility Servioo Philosoph

Same service concepts that should be noted for the estab-
lishment of a vending infrastructure,

.

Profiles - u wide range of customer eategories will be
served

Location - the Vending Unit should be placed where
people wish to buy wkens

« Payment - the customer must have a choice of payment
method
*+ Availability - Utility tokens must be o highly available

retail commaodity
Payment Method
Generally cash is used to pay for utility prepayment

Figure 2 - Payment Methods

echnical Meeting

tokens. The following table lists possible methods of pay-
ment available today, with emerging options that could be
used together with an Internet connected world.
SECURITY AND ‘CONVENIENCE

All li rely on cryptography
vide. llnl.l integrity, authentication and confidentiali
Current Smartcard technology enhanees these essential
requirements with the facility of non-repudia of trans-
actions L. ng that a person cannot deny ever hav.
ing performed a part
In ad
access to Smartcard data, sensors on the card are
designed to prevent logical or physical attack from would-
be hackers. Most Smartcards are able to lock themselves
il their seeuril threatened.

10 pro-

on to PIN codes used to prevent unauthorized

10 ensure data integrity and 1o increase the level of secu-
the memory and microprocessor of a Smartcard al
contained on the same micrachip. Where multiple appli-

Method Description Future
Cash Generally aceepted, well known High risk option for vendors making it
a target for theft
Paper Cheques Country specific - must present Unlikely option as most customers

at the point of sale

red bank fac

don’t have the req|

Credit Cards
point of sale or for
telephone/Internet purchase

Country specific - can be used at

Here to stay although rapid increases
in the level of fraud could curtail its
use - many customers don’t have

the required bank fac
specific vending support

ies -

Debit Cards Spending limits equal to amounts — Popular method of payment
on deposit but depends on specific vending
support
Smartcards Chips replace magnetic stripes on - Many trials worldwide - expected to

cards and provides added security,
PC compatibility and support for

become the replacement for
credit cards - vending infrastructure

home banking dependent
Electronic Purses_ Electronic purses on S I An of the secure Smarteard,
are being promoted by banks for it is the electronie debit/credit card all
low valué transactions in one - vending infrastructure
dependent
E<heques Secure cheques sent via EMail for  The USA is running trials - it has
digital signature - Internet specific  application with home banking
- niche customers
Micropayments Internet specific for small This method may have limited appeal
transaction payments - could be — given the demographics and profiles
managed by an ISP of customers
Flectronic Bill A version of “clectronic  Future apy with home
Py data inte e banking - niche customers -

“billing™ before use would be required
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cations coexist on the same card, operating systems
embedded in the silicon provide a de i “fire-walling”
where each independent application cannot interfere
with its neighbour, T the Multos operating syt

i« a comman interchange area of memory where data can
be shared by applications. Coding instructions designed
1o “hack” into independent apy
“loaded” through this commaon area.
When linking the Smarteard t0 a vending infrastructure,
the processing power of the card allows it 1o encrypt and
decrypt information. adding further a
ng a safe means of securing end-o-end
g daily, making
10 a suitable util-
nt System. Due 10 the disparate

there

cations cannot be

ity Revenue Manageme
nature of the Internet, electranic commeree will only sue-
ceed if there is consisiency of transactions from the point

independent of the network

of entry. to the point of v
{opologies between the sender and receiver. Public Key
Infrastructure (PKI) eryptography plays an integral part
in establishing the idea of end-to-end eleetronic seeurity

on the Internet.

The Secure El specification
offers a eredible solution to the global ecommerce fraud
problem. It is an open-nebwork payment specification that
uses encryption and digital certificates to sccure payment
: berspace. Visa and MasterCard

cand transactions i .
developed SET in 1096 for the commerce industry 10 pro-
onfidentiality of information. ensurc payment

vide o r
integrity entify authentication.
MULTIAPPLICATIONS

rd technology has moved from single application

Smarte n .
proprictary systems 1o multiapplication open systems (see
Iﬁ,..w 4 below). Smarteards can now store significantly

‘eredit cards, with o

more information than ¢
strong emphasis on fraud preven
Smarteards can:

+ Accommodate commen ap)
 multiple currencies for trav
purchases on the Internet anywhere,

ing.
storage of 2.

 Enable secure
anytime,

+ Allow payments for produc
wtilities, public transport. and

nal debit and credit purchases.

Cards” in the truest sense. The ben-

plication Smartcards a

« Share costs between app

« Exploit links between applications,
nce and utility.

15 and services including
lephone calls,

« Permit trad
These are “Lifesty
efits of using mult

cations,

« Improve consumcr conver
METERING THE CONSUMER

rent typés of token ava
the Smarteard is a viable option for
agement System. Major bene-

and th
Considering the diffe and the

use of comple tariffs,
Uiility Revenue M

a mul

fi
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Figure 3
Interface

- A Smarteard Prepayment Multi-Utility Meter

* Reduced operating costs,

* More reliable risk assessment,

* Zero debtcollection, and
* lronclad security.

prepayment Smartcard systems, meter reading,
billing and collection are optimised. Utility companies are

now able to obtain detailed consumption profiles while
w

their consumes
martcard metering systems help streamline infrastruc-
tures, increase revenues and boost profits. They also make
it casy to introduce new services, Propayment Smartcards
are scoure, userfriendly, and meet with universal con-
sumer aceeptance. In part
application with low value, high volume transac
UTILITY REVENUE MANAGEMENT
Vending Infrastructure Today

Eskom started the Eleciricity for All social programme in
the 1980°s and commissioned the development of innova-
tive prepayment metering systems through the issue of
EN (Eskom National Conmtracts). Standards soon
emerged from the installed base of proprietary systems to
meet Eskom’s need for o common metering platform and
common token coding system developed in 1993, This
standard became known as the STS (Standard Transfer
Specilication) that allowed meters to be configured 1o
aceept eredit and control tokens issued from the new CVS
(Common Vending System).

Eskom rolled out their STS and CVS requirements from
1094, and today STS meiers account for the majority of
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the more than 4 million prepayment meters installed in
South Africa. To support token vending to these meters,
some 2 000 Vending Units (Credit Dispensing Units,
CDU's or points of sale) are distributed around the coun-
try to service the needs of Utility customers that use the
ment meters. The task of the CVS is to support the
STS compliant tokens while also being able to vend
tokens to the legacy proprietary metering systems
installed up until the mid-1990°s.

The ng Units maintain a database of customer infor-
mation and sales records, in order for fraud detection
through sales statistics 10 be performed at a central
Management System. Eskom adopted the point of sale
model where the Vending Units are attended and stand-
alone i.e. there is an attendant to handle the cash (and
the d and where the Vending Unit is not online
0 large regional database of registered prepayment sys-
tem users.

The Management System (System Master Station or SMS)
funetions 1o coordinate the distributed Vending 5,
maintain and update the central customer database,
update the relevant Vending Unit databases and maint
a table within the database of sales information extracted
from the Vending Units. The Management System data
can also be passed on (o higherlevel computer data man-
agement systems 0 extract information and statistics.

Planned integration of the token vending function with
the South African ATM network has not happened,
although this seemed 10 be a logical progression, at least

Meeting
Adopting New Stored Value Schemes

There has been growing pre
vide an up to date transaction management system for the
prepayment metering and rev management systems.
With the m\m.lnmms of pmmni G; \H telepl Emnr cards,

ure from the Utilities to pro-

il schemes, gaming
ons, pay TV, pay telephones, healtheare and
rvices, mass transit and even government ident-

ion cards.

‘There are two fundamental ways in which electronie
can be implemented, both of which can be seen in store
value sehemes currently on trial. Figure 4 shows an open

standard model for Electronic Payments.

1. Token-based electronic eash - this schem
sical cash and operates in the same w
and coins. Onee electronie cash has been loaded onto
the card., the card holds real monetary value that can
then be freely exchanged by consumers, merchants
and banks. Person-to-person transactions are possible.

is closest to
s motes

and there is no setilement process except for those
transactions at which the electronic value moves into
d banking system. The Mondex
which was launched in o major trial in
n July 1995, is an example of a token-

or out of the aus
scheme,
Swindon, U

based scheme,
Floathased electronic eash - this schieme is a prepaid

o

from the persp of early prepay m

projects.

Figure 4 - Open Standard Model for Electro

system, eloser w traveler's cheques than to

p
cash, When 0 consumer purchases an amount of elec-

Payments

Tel
Supplier

Service
Providers
(Merchants)

Terminals

Clearing &
Authorisation

Card
Supplier
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tronic eash from a bank, the bank holds the
Tloat ac

-

sumer's payment in a nt to cover its liabili-
ty for the value stored on the
with the card are auditable, with
against the amount held in the float aec
VISA Cash and Maste

foat-ba

ds can be stand-alos

Stored value
can be combined w
such as in Utility (ol

h other transae
n sales. where th

ed. Multiple Utilitics can be sup-

THE BUREAU

The Utility Revenue Management System can operate

dir ess from a

cither as a standalone system with
central point to the Vending Units, or the syste
a third party burcan transaction data tran
This decision will be based on the prapose
and whether a secure banking transac network s
application. The system
ves. being financial data

use
network,
application

needed for the electronic pu
can be viewed from two perspe
fows (Figure 5) and information data flows (Figure 6).

Cinancial Data Fiows

Figure 5 -

Technical Meeting

Two fundamental principles are dr
of Smartcard technology:

g the introduction

# The need for global interopers
worldwide, and

- application ¢

tomer choi

e of applications and oper-
ating systems

Wircless Vending

The explosi

v growth of cellular telephone
and in particulur GSM networks, holds pro

individual (elephones as personal transaction terminals.
WAR (Wireless Apy l) is here, now, Users
is likely that they will
e WAP for transactions

ready intro-
duced dual Smartcard slot units into the market. The
tomer would insert his multi-upplication Smarteard into
the tel up a Service Provider to load the
card with electronic credits. This could have & significant
pact on the strategy for the deployment of @ vending
rastrueture - the customer has his own Yending
and!

shone and

nit in

Figure 6 - Information Data Flows

Reconcile Utility Account

:::::a Utiity Revenue

Management System
Merchant Funds q@
Card transfer

Customer

§ §
u'fl

' Card

Field Senvice Terminal

&
Feedforward Data®

Feedback &
Feedlorwand Data ,:.. =)
Field Service Terminal

TECHNOLOGY ADVANCES :
cods 10 be demystificd and demoeratised.
30 years, technological advances have
nd when consumers can make
aires are under

slogy ™
o the past
ined how, wher
Today fraud prevention m
ere i+ a growing demand for banks to harness

payments.
pressure, Th
the power of the
customer base.

inwrnm as a means of servicing their

The Intornet is Everywhere

The powerful technology of has created a
new business model. The Internet revolution has changed
the way people work, live, play and learn, Prepayment
metering systems will be significantly affected where
meters are connected directly to the Internet, and where

the Utility autonatically reads the consumption. Internet
enabled meters will have prepayment features. such a
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Agent Card

S
&

L
Client Card
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Figure 7 - A Typical Vending Unit used in a Bureau
Application

ronnection for 1
Tokens be delivered di s
Internet. However, the Smarteard will still be needed as
an authentication and security ool for these “smart” pay-
ments,
IN CONCLUSION

This paper has introduced ¢
commerce enabler for the Utility.

deviee that cause ayment of

v over the

sery

sules management on a single, application
Smartcard pl for customer convenience has also

been introd v applied o prepay
lh.n it puts ih

charge of his Gansage and b )
He i able to keep tighter contral of his budget anc
to tailor the commodity or serviee use to the circum-
ances at hand. The Utility is better able to uuplt‘n
ure Revenue Management Systems. whe
advantages can be passed onto customers through fair

metering, has o

ind equitable tariffs,

By 2001, over 100 billion transactions will e m
a Smarteard worldwide, Your personal Smartcard will
enable you to manage your daily and professi

Meeting

enabled prepayment vending business that supports their
tegy for keeping pa
modern business practices

business st
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Aspects of power and information technology
convergence

- A cable manufacturer's viewpoint -
John W. Yuill

Mr John Yuill
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In his closing address of the
18th Technical Meeting
Mr A.J. van der Merwe, President of AMEU,
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and the Organisers for their support and help.
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BEAUFORT ?.!;;f;’fgm BEAUFORT ELEKTRISITEIT  (051) 821-2222 BRANDFORT
S RISTE (23615201 YES 1051) B21-1078 e
6870 BREDASDORP M Francis Bussell PO Box 51
JC van der Walt Prbag X014 MUNISIPALITEIT (028) 425 1918 BREDASDORP
ELROTRTY o) 7e1 2580 BENONI (028) 425 1019 7260
2 (o11) 7416372 1500 BRITS Ninr JL Mynharet Posbus 106
Bezuidenhout Posbus 3 OORGANGSRAAD (012) 318-9361 BRITS
SETAL e ;‘g:’,:;m: % BETHAL ELEKTRISITEIT  (012) 318.6354 0250
HE (017 25232 2810 BRONKHORST-  Mnr DJ Botha Posbus 40
bler Posbus 551 SPRUTTLC  (013) 832-0061 BRONKHORST-
BETHT.EEE;AE” ";;; 3%?5732 BETHLEHEM (013) 835-1311 SPRUIT 1020
B (058) 3034703 8700 BULTFONTEIN  Mnr JUF Steyn Posbus 3
ELEKTRISITEIT (0525) 31333 BULTFONTEIN
1 Helingh Poshus 35
;mg;’;:i“ﬁ ?;'1"1 ) i MILNERTON (0525) 3-1382 %670
7435
i) G L e BURGERSDORP ne LA Bosch Posbus 13
MFONTEIN Mar AJ van der Merwe ELEKTRISITEIT ~ (051) 6534777 BURGERSDORP
BLOE! 1T (051) 409-22101 BLOEMFONTEIN (051) 6530055 8620
ELEKTRISITE! {

(051) 409-2368 9300
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TowN HeAD ¢
PHONE
CALED Mnr Francois du Toit Posbus 24 ELLISRAS / Mnr A Both PiSak X136
ELEKTRISITEIT  (028)212-1090 CALEDON MARAPONG (014) 763-2193 ELLISRAS
(028]214-1289 7230 CORGANGSRAAD (014) 763.5662 0555
CARLETONVILLE M LC Spies Postus 3 SR,
ELECTRICITY  (018) 788-9651 CARLETOMVILLE ~ EMPANGENI  Minr Gert Cronjé Posbus 115
(018) 788-9859 2500 ELECTRICITY  (035) 901-1674 EMPANGEN
CARNARVON  Mnr JM Kiem PO Box 10 i 3000
ELECTRICITY  (02032) 12 CARNARVON ERMELO Mo J Naudé Posbus 48
02032) Vra 142 7060 ELECTRICITY  (017) 81-92892 ERMELO
CENTURION  Mar FJ du Toit Posbus 14013 0] 8105210 250
ELEKTRISITEIT  (012) 671-7332 LYTTELTON ESHOWE Mr. B Lamb P.OBox 37
012) 671-7356 0140 ELECTRICITY  (035) 474-1141 ESHOWE
CERES Mo BG van der Watt Posbus 44 ARG AR5 3615
ELEKTRISITEIT ~ (023) 316-1854 (023) 3161877 ESTCOURT  MrDraganuovic  POBox 18
CERES 6835 ELECTRICITY  (036) 352 3000 ESTCOURT
COLGHY e Fiowe Fodinst (036) 352:5829 10
ELEKTRISITEIT  (018) 673-1007 COLIGNY FICKSBURG  The Electrical Engineer  Posbus 116
(018) 673-1674 2725 ELEKTRISITEIT (0510332322 FICKSBURG
CRADOCK Minr MJC Roodt Posbus 24 (051)933-3321 9730
ELEKTRISITEIT  (048)881-1515 CRADOCK FOCHVILLE Mnr JA Bezuidenhout Posbus 1
(043)881-1421 5680 OORGANGSRAAD (018)771 6110 FOCHVILLE
DANELSKUL i b van Wyk bt ELEKTRISITE  (018)7716358 215
MUNISIPALITEIT (053) 3840013 DANIELSKUIL FORT BEAUFORT Mnr MF Steyn P.0.Box 36
(053) 3640026 8405 ELEKTRISITEIT ~ (046) 645 1136 FORT
DARLING Mine André vn der Berg  Posbus § s o516 BEAUFORT
MUNISIPALITEIT (022)492-2231 DARLING 5120
(022) 492-317 7345 GANSBAAI Mnr Danie Maree 42 Kerk Straat
DEAAR Mnr Andries Zwiegers. Poshus 42 MUNISIPALITEIT (028) 384-0111 GANSBAAI
ELEKTRISITEIT ~ (053) 6310927 DEAAR (29) 38 A a0
(053) 631-1518 7000 GEORGE Mnr Kevin Groenewald  Posbus 19
DELMAS o LN Misirwenbiionn . Poss & ELECTRICITY  (044)674-3817 GEORGE
ELEKTRISTEIT  (0157) 2211 DELMAS (044)874-3836 8530
{0157) 2013 210 GERMISTON Mnr SN Hammerschlag ~ Posbus 145
ELECTRICITY  (011)874-5340 GERMISTON
DESPATCH Mnr Willem Meyer POBox 42
ELEKTRISITEIT  (041) 933-1111 DESPATCH (011) 874-533 1400
{041) 9332721 6220 GIMO MeWJ Baker PO Box 639
DUNDEETLC  MrLeon van der Menée  PRIVATE BAG SRS s
(034212-2121 X2024 (011) 4907590 2000
034)212-3856 DUNDEE 3000 GIMC Mr SC Eridgens PO Box 539
DURBAN METRG Mr HR Whitshead R ELECTRICITY  (011) 490-7313 JOHANNESBLS
ELECTRICITY  (031) 300-1000 DURBAN (011) 490-7082
031) 306-3196 4000 GIMCKING M J Adamson PO Box 639
EASTERN Mo PRvanderLingen  PiBag 1069 WILLIAMS  (011) 490.7000 JOHANNESBLRG
GAUTENG (011) 8204231 GERMISTON 1l (011) 490-75%0
SERVICES (011) 820-4011 1400 ELECTRIGITY
COUNCIL GLENCOE TLC. Mnr MJ Jouber PISak X09
EDENBURG  MnrBlenBuiendach  PiSak X16 ELECTRICITY  (0341) 38-1121 GLENCOE
ELEKTRISITEIT  (051) 743-1658 EDENBURG (0341)393-1802 2%
ask for fax 9908 GOBABIS The Electrical Engineer P.0,Box 33
EDENVALE/  Mnr JJ Roos Posbus 25 MUNICIPALITY  (09264681) 2551 GOBABIS
LETHABONG  (011) 456-0084 EDENVALE (09264681) 3012 NAMIBIA

ELEKTRISITEIT (011) 456-0237 1610
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GRAAFF-REINET Mnr MP Minnie Posbus 71 JEFFREYSBAAI  Mr AH 6 Plessis Posbus 21
MUNISIPALITEIT (04918822121 GRAAFF-REINET ELEKTRISITEIT ~ (0423) 93-1111 JEFFREYSBAAI
(049)892-4319 6280 (0423) 93-1114. 8330
JOHANNESBURG Mr Paul van Niekerk PO Bax 699
GRAHAMSTOWN Mr WR Bufe me METROPOLITAN (011) 4907314 JOHANNESBURG
ELECTRICITY (046 603-6050 pisvniekerk@post. (011) 4907695 2000
(046) 622-5264 6140 g}me\smmza
GREATER  MnrC Osifse il KAKAMAS Mo MW Clarke POBoK 174
PRETORIAMC  (012) 337-4181 IR ELEKTRISITEIT ~ (054)431-0855 KAKAMAS
108 oot o 0544310785 870
GREATER  MrCJ Coertzo FORa KALAHARI M. GuanderMerwe PO Box 11201
ST T e T ENERGY 012) 8536035 CENTURION
ELECTRICITY  (018] 484- DISTRIBUTOR  (012) 853-2688 0048
POBox 71
GREYTOWN:  Mr T Rajnarain KEIMOES Mnr AJP Wells Posbus §
Borough I e piss g;;:gwown ELEKTRISITEIT ~ (054) 461-1016 KEMOES
Enginesrs (083) 4171 (054) 4611230 8860
D o P KEMPTON PARK/ Mnr KGF Botha Posbus 13
HANGKLIP- Mnr M van |:0 KLE\NMbND TEMBISA (011) 921-2334 KEMPTON PARK
KLEINMOND (028 271-40 s ELEKTRISITEIT  (011) 9754614 1620
MUNISIPALITEIT (028) 2714100 e
Blaa Posbus 83 KENHARDT Mnr AB Marals PiSak X05
HARTSWATERT x;ra ]'-'417":47‘4;" HARTSWATER ELEKTRISITEIT  (054) 651-0045 KENHARDT
ISITES -
ELEKTR (053) 4744768 8570 — (054) 851-0279 8900
IMBERLEY  Mnr K Bogaci P/Sak X5030
HEIDELBERG  Mnr HB Coetsee P"’g"ﬁg}m ELECTRICITY (053} 830-6400 KIMBERLEY
STADSRAAD  (016)341:9111 e [053) 8332508
(016)341-6458 2400 " 5 u
2 L{ Ir P Harpesta P.O.Box 124
HELBRON x’ﬂ: )CE';';'_‘:‘D%";‘“ bl WILLIAMSTOWN (040) 639-2061 BISHO
ISITET ELECTRICH 0) 63-
i e o KLE:IZI:O:P ::4 :’vyng 2:7\: Mm 9
Inr Wynand Viljoen Post
HELDERBERG  MrArdiévnDik P OBox ELEKTRISITEIT (018) 462-9851 KLERKSDORP
MUNICIPALITY igg:g gm i (018) 484-1221 2570
( : Posbus 28 KNYSNA Mnr LR Richardson Posbus 21
HENNENMAN ML Herbt HERNENMAN ELEKTRISITEIT  (044) 362-5066 KNYSNA
ELEKTRISITEIT (gg)lgggfﬂ de (044) 382-5551 6570
{ et KOFFIEFONTEIN M John Sinden POBoxT
HERMANUS ~ Mor MC Heyns HERWANUS ELEKTRISITET  (053) 205-0007 KOFFIEFONTEN
GRETE F R ik 053) 2050128 286
MUNCIPALITY emmRag KOKSTAD e Deris Barker Posbus &
,,ggva_omﬁ Mnr CO D\;i ; ettt ELEKTRISITEIT  (039) 727-3133 KOKSTAD
PLAASLIKE  (017) 6204 b (039) 7273676 4700
OORGANGSRAAD (017)631-4180 2
o KOMGA The Electical Engineer  P.0Box 21
HOPEFIELD  MnrAJ Matthee HoPERILT ELEKTRISITEIT (043} 831-1028 KOMGA
MUNISIPALITEIT Aoiimx‘“‘; o (043) 831-1306 4350
(0221
KOPPIES e PUJ Uys Postus 14
HOPETOWN  Mnr T4 Van R:‘WQ :g;;:gwn MUNISIPALITEIT  (056) 771619 KOPPIES
MUN\E\PALITEIT <g§§: ;gmgn &% 1056) 772745
Il ]
KROONSTAD  The Electical Engineer PO Box 302
e T8 EeckEaldlent EC.BOKS ELEKTRISITEIT (056) 216 9283 KROONSTAD
ELECTRICTY  (033) jﬁl é: oy 056) 215 9284 9500
0% ML KRUGERSDORP M Frickie Erasmus  Posbus 04
JAN KEMPDORP Mnr J :;;35.’1‘”“ N awcosp ELECTRIGITY: (071) 851580
ITEIT 4053} (011) 665-2666 1740
MUNISIPALE 53) 4550022 8550 01)
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KURUMAN
ELEKTRISITEIT

KWA-DUKUZA:
STANGER TLC

LADISMITH
ELEKTRISITEIT

LADYBRAND
ELEKTRISITEIT

LADYSMITH
ELECTRICITY

LEKOANVAAL

F ELECTRIC

| Fax

Mnr Theo Preforius
(053) 712-1085
{053) 712-3581
Mor LF Kiapper
(032) 551 3081
(032) 551 5500
Mr J de Jongh van Arkel
(028) 551-1023
(028) 550-1766
Mor HD Potgieter
(051) 924 0654
(051) 924 0305

Mine W Albertyn
(036) 637-6905
(036) 637-2502

Die Elekriese Ingefieur

METROPOLITAANSE (016) 450-3267

RAAD
LEKOANVAAL

(016) 4554522
Mnr E Van Heiden

METROPOLITAANSE {016)450-3257

RAAD
LEKOAVAAL

(016) 4554522
Mr M Tshabalala

METROPOLITAN (016) 450-3256

COUNCIL

(016) dss-4522

LOUIS TRICHARDT Mnr E Joubert

ELEKTRISITEIT

LYDENBURG

ELEKTRISITEIT

MALMESBURY
ELECTRICITY

MATATIELE
ELECTRICITY

MELMOTH
ELECTRICITY

MESSINA
ELECTRICITY

MIDDELBURG
ELEKTRISITEIT

MIDRAND
ELECTRICITY

MONTAGU
ELECTRICITY

(015) 5160212
(015) 516-1195

Mnr GG Verster
(01323) 2121x152
(01323) 5-1108

Mnr Roelof du Toit
(022) 482-2996

{022) 482-2935

The Electrical Engineer
7373135

Mr P Hamalainen
(035)450-2082
(035) 450-3224
Mar JAP du Toit
(01553) 40211
(01553) 2513
Mar JA Kok
(049) 842 104
(045) 842 2252

Mnr GR Teunissen
(011) 256-8501
(011) 256-8523
Mnr J Mostert

(023) 614-1112
(023) 614-1841

1i8th Technical

Ty ADDRES:

Posbus 4

Posbus 72
STANGER
4450

Posbus 30
LADISMTH(WP)
6655

Posbus 84
LADYBRAND
a745

Posbus 56
LADYSMITH
3370

Posbus 471
VEREENIGING
1930

Posbus 471
VEREENIGING
1930

PO Box 471
VEREENIGING
1930

PPosbus 98

Louis
TRICHARDT
0920

Posbus 61
LYDENBURG
120

PiSak X52
MALMESBURY
7300

P.OBOX 35
MATATIELE
4730
P.OBox 11
MELMOTH
3835

PiSak X811
MESSINA
0000

Posbus 55
MIDDELBURG
5900

Private Bag X20
HALFWAY HSE
1685

Posbus 24
MONTAGU
6720

OWN

Mmeeting

HeAp oF ELECTRICTY  ADDR

PHONE / Fax

MOOIRIVER TLC  The Town Electrical Engineer

(033) 263-1221
(033)263-1127

MOORREESBURG Mnr TF Rossouw.

ELEKTRISITEIT

MOSSELBAAI
ELEKTRISITEIT

MUN. VIR DIE
GEBIED VAN
FRANSCHHOEK

(022) 433-2246

(022) 433-3102

Mnr Ockert Bothma
(044) 691-2215

(044) 691-1903

Mnr Floris Koegelenberg
(021) 876-2055

(021) 876-3297

NABOOMSPRUIT Mnr CP Cloete

NELSPRUIT
ELECTRICITY

NEWCASTLE

(014) 743-1111
{014) 743-2434
Mnr CL Rossouw
(013) 758-2230
{013) 752-7168

Me. RJ Malfinson

LOCAL COUNCIL (034) 312 1296

NORTHERN
ELECTRICITY

NYLSTROOM
ELEKTRISITEIT

(034) 312 9697

Mar CGN Huysen
(09264-67) 22-224413
(09264-67) 22-2245/55
Mnr JJ Kasselman
(014) 7175211

(014) 7174077

ODENDAALSRUS Mnr W Sephton

ELEKTRISITEIT

'DOSTENBERG
MUNISIPALITEIT

ORKNEY
MUNISIPALITEIT

OTJWARONGO
ELECTRICITY

OUDTSHOORN
ELEKTRISITEIT

PAARL
ELEKTRISITEIT

PARYS
ELEKTRISITEIT

(067398 1753
(057) 338-1756

Mnr HDJ Mosten
(021} 900-1569
(021) 900-1559
Minr. LK Strydom
(018) 4731451
(018) 473-3364

George Hanssen
(09264) 67 30:2231
(09264) 67 30:208

Mnr JJG Nel
(044)272-2221
(044)272-3512
Mnr JE Coetzee
(021) 871-1911
(021) 8724074
Mnr HW Coetzer
(056) B11-2131
1056) 817-6343

PHALABORWATLC Mnr JI Ten Cale

015) 7810111
(015) 7810726

PO Box 47
P! Sak X08

7310

Posbus 25
MOSSELBAAL
6500

Posbus 18
FRANSCHHOEK
7680

PiSak X340
NABGOMSPRUIT

0560

P.OBox 45
NELSPRUIT
1200

PiSak X6621
NEWCASTLE
2040

P.OBox 891
TSUMEB
NAMIBIA

P/Sak X1008
NYLSTROOM
0510

Posbus 21
(ODENDAALSRUS
9480

Pisak X16
KUILSRIVIER
519

Pisak X8
ORKNEY

2620

Private Bag
X2209
OTJIWARONGO
NAMIBIA
Posbus 255

OUDTSHOORN
8620

P.O.Box 67
PHALABORWA
1390
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Ciry | Town E RICITY  ADDRE: Crry [ Ti HEAD oF ELECTRICITY

E-MAIL PHONE / Fax

E-MAIL

PIETRETIEF  Mnr R Rieseberg Postus 23 PROV. NKAAP  Mnr CH Schoeman  P/Sak X5005
ELEKTRISITEIT (01762) 2211 ;\ig RETIEF ELEKTRISITEIT  Dept Behuising! KIMBERLEY
(01782) 50330 Piaasike Reg 8300
PIETERMARITZBURG Mr PE Fowles PO. Box 399 (053) 830-6529
ELECTRCITY  (039) 355-1400 PIETER- (053) 8312904
{05, 305180 SME%';”HL’HG RANDFONTEIN  Mr JJ Donaldson POBox 218
i & ELEKTRISITEIT  (011) 411-0216 RANDFONTEIN
PIETERSBURG  Mnr jater us (011) 4123424 1760
2270 PIETERSBURG
ELEKTRISITEIT fg:?}gg_mg o700 REITZ Mnr CP Wickham Posbus 26
ELEKTRISITEIT  (058) 863-2811 RENZ
PLETTENBERG- Mnr PJ owuasn;an ;o;nTuTszst (05€) 8632523 810
| (04453) 3:2 -
EAQK!‘RIS\T‘EW s sadosi e RICHARDS BAY  Mnr DJ van Wyk Plask X1004
ELl ik ELECTRICITY  (035) 901-5350 RICHARDSBAAI
(035) 901-5444/558/ 3900
PORTALFRED  MnrBilie Patforson  PO.Box 13 RIVERSDALE  Mar Gert Mans Poshus 20
4-1140 PORT ALFRED
ELECTRICITY mg 22«372 E ELECTRICITY  (028) 713-2418 RIVERSDALE
) (028) 7133146 6670
i P.0.Box 369
PDRTELIZ)\;_IYFW :ﬁf‘?]ﬂ;:zﬂm' PORTBX ROBERTSON  Mnr Johan Rossouw  Posbus 52
ELECTRICI Hieak Sishe MUNICIPALITY  (023) 626 3112 ROBERTSON
l o (023) 626 2426 6705
RUSTENBURG  Mnr JD Algera Postus 16
POBoxS
PORT = F(;;]mﬁg‘;"g‘m‘ PoRt ELEKTRISITEIT  (014) 590-3170 RUSTENBURG
MUNIC prifecatee eSO (014) 5320108 0300
4240 SABIE M D Bestar Posbus 61
T ety S ELECTRICITY :gg; ;3 g;; SABIE
ELECTRICITY  (022)931-21002101  PORTERVILLE o
(022) 9313047 6810 SASOLBURG  Mnr HJ van Wyk Posbus 60
PLAASLIKE  (016)S76.0028:2258  SASOLBURG
RG Mnr MPL de Jager Posbus 5
:ﬁ'émiﬁiw (0591) 30343 POSTMASBURG OCRGANGSRAAD (016) $76-002x2283 9570
(0591) 7-1602 8420 SENEKAL / Mnr AJ Addinall Posbus 20
MATLWABENG TLC (058) 481-2142 SENEKAL
STROOM Mnr SJ Steyn Podbin 113 -
gﬁmmr (018) 2985351 ROl e =29
(018) 2976130 STROOM SOMERSET EAST M DWW Jordaan POBox 21
260 ELECTRICITY  (042) 2431333 SOMERSET
POTGIETERSRUS MrEJ van der Host  Posbus 34 R, g:?ssnI
ELEKTRISTEIT  (0154) 481 2244 i
(0154) 491-5142 RUS SOUTH M. Neil Croucher P OBox 82
0800 PENINSULA  (021) 400-2500 CAPE TOWN
ETORIA  Mor J Envich Posbus 423 MUNICIPALITY  (021) 421-5088 8000
o TRISTEIT  (012) 308410011 PRETORIA SPRINGS 6 Bau Posbus 45
ELE} pEAR 0001 ELECTRICITY  (011) 811-2290 SPRINGS
KA Minr CN van Wk Posbus 16 (011)811-2562 1560
PRIES | T (050 3553002 PRIESKA ST FRANCIS BAY Mr DWW Pennels P.OBox 137
MUNISIP (053) 353-1366 8640 MUNICIPALITY  (042)294-0309 STFRANCIS BAY
B gl Sy (042)2 94-0312 6312
PROVIDIE  (051) 4054720 BLOEM- STADSRAAD M € Geldenhuys Posbus 7
FREE STA B e FONTEIN LICHTENBURG  (018) 632.5051 X 2201  LICHTENBURG
DEP:S«I;E«: 1 9300 ELEKTRISITEIT  (018) 632-5247 2740
o
£ MarADdOT PISak X6005 STANDERTON  Mnr D Lottering Posbus 66
PROVINSIAL € e (o4t 304167 PORT ELECTRICITY  (017) 7125200 STANDERTON
ADMNSTRASE. (S50 ELIZABETH (017) 712.6808 2430
QOSKAAP 6000

149
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STELLA MnrSamueldu Tt Posbus 82 VENTERSDORP Mnv CP Terblanche  Posbus 15
MUNISIPALITEIT (052)963-0042 STELLA ELEKTRISITEIT  (018) 264-2051 VENTERSDORP
(053)383-0106 8650 (018) 264-2051 2710
STELLENBOSCH Mnr Barry Naudé Posbus 17 VENTERSTAD  Mnr JW Vissar Privale Bag X2
ELEKTRISITEIT  (021) 808-8404 STELLENBOSCH TRANSITIONAL  (051) 654-0224 VENTERSTAD
(021) 808-8409 7599 (COUNCIL (051) 654-0374 9798
STEYNSBURG  Mnr F Joubert P/Sak X4 VICTORIAWES  Mnr G Stopforth P/Sak X 329
MUNISIPALITEIT (048}884-0034 STEYNSBURG MUNISIPALITEIT (053) 621-0026 VICTORIA-WES:
(048)884-0386 5920 (053) 6210368 7070
STUTTERHEIM  Mar JC Moerdyk PISak 2 VILIOENSKROON Mnr CL Engelbrecht  PISak X02
ELEKTRISITEIT  (043) 683-1100 STUTTERHEIM (056) 343-3148 VILJCE!
(043)683-1127 4930 (058} 343-2505 9520
SWAKOPMUND Town Electrical Engineer P O Box 53 VIRGINIA Mnr SH Jansen PiSak X7
ELECTRICITY  (0926464)4104270  SWAKOPMUND ELECTRICITY  (057) 2123111 VIRGINIA
0926464) 410-4211 NAMIBIA {057) 212-2885 9430
SWAZILAND  MrBrucs Farrer (MD)  Posbus 258 VOLKSRUST  Hoof Elekiro-Tegniese Dienste
ELECTRICITY  (09268) 404 6638 MBABANE ELEKTRISITEIT  {017) 735 5141 P/Bag X9011
(09268) 404 0962 SWAZILAND {017) 735 3004 VOLKSRUST
SWELLENDAM e Dirk Wheeler Posbus 20 270
ELEKTRISITEIT (028) 514-1330 SWELLENDAM VREDENDAL Mnr JH Viljoen Posbus 98
(028) 514-2458 6740 ELEKTRISITEIT  (027)213-1045 VREDENDAL
THABAZIMBI  Mnr Louwrens Dreyer  Posbus 50 (027)213-3238 8160
ELECTRICITY (014) 777-1525 THABAZIMBI VRYHEID Mnr JG Tupper Posbus 57
(014) 777-1531 0380 ELEKTRISITEIT  (034) 982 294772133 VRYHEID
THEUNISSEN  MnrMnr Oosthuizen  Posbus 8 (034) 360 8822 il
ELEKTRISITEIT  (057) 7330108 THEUNISSEN WALVISBAY  Mr G Coeln PIBag X5017
same as phone 9410 ELECTRICITY (0926464 20-3664 WALVIS BAY
TLCMDDELBURG M R Grurig Posbus 14 DEPARTMENT  (0926464) 204574 NAMIBIA
(013) 249-7220 MIDDELBURG WARMBAD Mnr VJ de Souza Plsak X1609
(013) 243- 2550 1050 ELEKTRISITEIT  (014) 7362111 WARMBAD
Mr ST Young P.O.Box 3 (014) 7363288 0480
ELECTRICITY 0232301020 TULBACH WELKOM Mnr GJ Meyer Posbus 708
0232301250 6620 OORGANGSRAAD (057) 3813339 WELKOM
TZANEEN Mnr P van den Heever  Posbus 24 (057) 3913112 9460
(015) 307-1411 TZANEEN WELLINGTON  Mnr JA Venter Posbus 12
(015) 307-1507 0850 ELECTRICITY  (021) 8731121 WELLINGTON
UITENHAGE  Mnr GF Ferreira POBox 45 (021) 873-2524 7655
ELEKTRISITEIT  (041) 984-1262 UITENHAGE WEPENER Mnr JSF Groenewald  Plsak X5
(041) 894-1335 6230 (CORGANGSRAAD (051) 583-1131 WEPENER
UMTATA Mnr P Bezuidenhout PO Box 57 (051) 583-1201 o4
ELECTRICITY  (047) 501430415 UMTATA WESKUS: Mnr Johan du Plessis  P/Sak X12
(047) 531-2704 TRANSKEI 5100 SKIEREILAND  (022) 701-7050 VREDENBURG
UPINGTON.  Mar HA Auret PISak X6003 OR ELEKTRISITEIT (022) 715-1518
MUNISIPALITEIT (054) 332501 UPINGTON WESSELSBRON Mnr JJ Heimans Posbus 6
(054) 331 2908 8800 ELEKTRISITEIT  (057) 899-1818 WESSELSBRON
UTRECHT Mnr NM Dekker Posbus 11 (057) 809-2631 9680
MUNISIPALITEIT (034331) 3041 UTRECHT WESTELIKE  Mne GJ Booysen Private Bag
(034331) 4312 2080 GAUTENG (011) 411 5000 X033
VELDORIF Mor Gerrie Lucas Posbs 28 DIENSTERAAD  (011) 411 3663 RANDFONTEIN
ELEKTRISITEIT  (022)783-112 VELDORIF 1760
(022) 7631422 7365
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ELECTRICITY  ADDR
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