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BEE group ALSTOM SA committed fo
local manufacture

Binck economic

‘and fransport infrasiructure in southem Africa,

ALSTOM $A has long been and temains
committed 1o local manufacture. in
being 50t not only actively demonstictes
its leng-ferm commitment fo and
involvement  in  the  country's
development, but aiso provides numerous
employment opporfunifies direcfly and
incitectly thot would not be avaiabie were
It 1o pursue @ pokcy of imporing products
for sale Info the domestic market,

Basides stongly peneiating ine Souih
Aftican maiket fos infrastuciurol electical
squipment, systems ond services thiaugh
o combination of Infioducing aavonces
fechnologies. applying Imaginative
marketing programmes and expanding
{is operations fhiough the acquisiion of
complementary businessas, tha past few
years has aiso winessed o burgeoning of
ALSTOM 5A's business beyond South
Afiica’s borders, esuling In 1he group's
‘extemal business now AECOUNTIng 10f over
20% of s fumover

Among the numerous confracts ALSTOM
$A has won o compiatad duing the past
twelve months of 50, 01 are currently in
progress, are!

Supply b @ range of equipment for
Eskonv's new 132/11 KV Leaches Bay
substation, which wil supply power 1o
East Lonaon's Industiial development
zone.

Now ciose fo completion, the fumkay.
buik electricily. supply. Infrastructire
controct for Coego, worh make than
R180-million, which will support fhe
electrical reticulation 10 semce the
Coego Industriol deveiopment 2008
and deep-$60 ot

Eskom's fwo-year controcts, worih o
total of more than RE2-milion. for 66
1o 400 kv curment tanstormers and
132 ¥ voltoge tansiommes.

A turrikey contract for the refafiting
of a puise fet fobiic fiter plant In place:
of the euisting -electrostalic
precipifators of Amot power stafion's
units 1.2 83,

Information from ALSTOM South Africa

'empowerment (BEE) electrical engineering group ALSTOM SA (Piy) Lid s a leading and longsianding player in energy
having been In operation for mere than @ hundred years.

* ACONMGCH In excess of R25-mlon for
Spoomat 10 upgrade the signalling
Systems on fhe raltway line linking the.
Northem Cope fown of Postmasburg
10 e main Kimberlev-Cape Town ing.,
A tumkey contiact for the Depantment
of Viotet Affalrs & Forasty, invelving
the establisnment of o new pump
station at Morgenstond Dam neat
Emaio, MpUMaianga.

A three-year contiact for Saniam
Properties fo supply lomp source
rplacements on o confinuous Bosis
tor all its properties around ihe
country, comprising mainly of office
blocks and shopping mols

A R1s:million contiact for @ main
distibution boaret and 25 x 525V molor
confiol centres confroling some $00
motors for a local platinum mine.

The sale earier this year of ALSTOM
Europe's Tiansmission and Distibufion (18D)
octivities fo Fronce-bosed, infemational
Bneigy glant AREVA, leaves ALSTOM $As
T&D operation largety unchanged. with
the name ALSTOM TBD being retoined in

bronded ALSTOM if iocally produced and
AREVA f Imponed.

ALSTOM T&D Is fhe exclusive iepresentative
of AREVA In Southem Afiica.

ALSTOM S 8EE equity currently stands ot
38%. The group's BEE sharehokders are Tiso
Piivate Equify, Kagiso Ventures Private
Equlty, Kgorong Investment Holdings,
Sibllant Investments and manogement.
ALSTOM SA employs 4 500 people and
nas an annuol tumover in excess of R2-
bilion, It has 25 operating units, Including
o empowerment subsidiaries, 20
procuction faciiles and 21 distibution
centres fvoughout Southem Afica

ALSTOM $A has exclusive disibution.
fechnology and representation fights for
ALSTOM and AREVA In Southern Affica and
malntaing monagement and commercial
links 10 the ALSTOM and AREVA business
units In Europe.
Contact Maik Dixon,
ALSTOM Scuth Afica.
Tel [011) 820-5057,
mark

South Afiica, seling d servicas
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be a World
Class
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All ABB Power
Transformer plants have
implemented Six Sigma
and are committed to Six
Sigma as the means of

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

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

Through elaborate measurements of each production process, ABB
Powertech Transformers validates that its designs are perfectly assembled
on the shop floor ensuring more reliability with more predictable performance
data and costs.
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Valedictory address

Pater Fowles, president of the AMEU

s ot nomal for fhe president of the AMEU fo make o valedictory address a1 @ Technical Meeting but as this is 0lso a Special
Convention, | ust you wil condone fhis varialion from standard procedure and ailow me a few minules of you fime as 1,
unforiunately will not ba your president of the next formal ‘convention 1o be haid In Poiokwane, sometime during Seplember 2005,

Mony of you wil have f6cd in the June 2004
‘difion of AVEEU News, the open iefler | wicte.
f0 fy and expain my reasons for leaving my
ermpicyment win the Msuncuzl Municioalty
1 wil ot go over that giound cgaln except
1030y hat it was an incredicl difficu decison
10 ke o8 | woukd, 05 @ CONEeQUeNCa of
that dacisan. not be able 1o honou fhe fust
proced in me by he membershin and the
execuive counci for the ful penod of office
for an AMEU presidert

The numetous expressions of undersianding
and messages of support of my actons have
been sincerely appreciated. My grateful
thanks oo aiso exfended 10 17 mermbors
of fhe executive council for agreeing fo
suppot the coninuation of my dubes flom
Juy fo Decernber 2004, This wos ofier e
Msunduzl municipality petulanty wiitcrew
fheir suppont. even though Meir mavor hod
publicly exprassed ek suppart for my wa
year e of office of the Pietermariizburg
Convertion.

Since he commancement of NELF n 1992,
| have personally lived In tha hope fhaf we
could move the electicity distribution
industry in South Afica Info a new
aepansafion, bafier equipped 10 38Ve our
customers thian the current fragmented
structure. | was delighted that Phindile
Nzimande, GEO of the recenty fommed EOI
Holdings Company was present at the
convention In Piatarmadifzburg fo present
her vision: of the path thal would be.
followsd 1o ochieve govermment's
abjective of creating si financialy viabie,

il

devery mechaniem as speciied on sectcn
78 of the Municipal Systems Act and fing
fencing ths eiacticty dlsiibution hunclion.

| have volced my opinion on what needs
to be done In local authorities at a umber
of stokehokier mesfings ciganied by €01
Hakdings 1o plon the way fomard, much 1o
the eonsternafion and annoyance of sorme
of our financial colleagues in a sister
muricipal inetitute, | make o opoiegy 1or
this passionate pursull of the restructuing
objectives as. In my tiavels over he lost
Yoo of more, | have seen more and more
of o enginear members siuggiing In @
chaofic stuation 10 provide 0 1BasONabIS
level of service while plagued by o
shortage of human resources ond
adeguate finonce couplad  with
increasingly burequcratic demands.

©Ona of our financial colleagues proudly:
ciimed during a recent conference fhat
e electiicity service 15 0 municioity's
cash oW, which ey wers not

o give Up, My response was that most
runicy had not ol miked he cow

[REDS).

|, ona many oihers, have worked
passionately 1o biing Inis visian info focus
‘and fowads fhe beginning of fis yeat, your
‘executve counci finaiised an AMEU shategy
for chiculation fo its members. If by any
ehance you have not teceived a copy, f is
ovalable on 18 AMEU webste.

This document unequivocaly SPPOMs the
achieverments of fhe govemement’s vson and
advises our members 10 prepare their
organisafions 1o meige Into the eveniuol
structure by, amongst. other actlvities,

@ e of el elschicty service

iy, hay were: now In fhe piocess of 1oping
1 poor thing.

An aricle in he July 2004 ediion of EE
Review describss e (sulfs of a suvay
conducted in the United Kingdom whicn
concluded that ‘anergy managers n he
engineering sector are overworked, have
ne energy for family commitments, and

foei voiued. empowered ond ore oliowsd
o work more: flewioly T

The articla concludes that 1t 1s only when
people feel o close, meoningtul
invalvemant wih thekr oganisation that they
bring energy, enthusiasm and possion 1o
hew work.”

Unfertunately, | wil ot be invoived much
fange in fhe process of iing 10 astablsn
the regional astioutors. | therefore appeal
o il of you To do whotever you can o
assist EDI Holdings 1o focllifcte he
restUCHIng. You have my very bes! vishes
fou fhis cificur fask and | hust inat God wil
Diess your effors.

Ta conclude, | wolld ke 15 fhank a few

*  Howaord Whitehead for woling me-in

John Ehvich fof his wise counsel as
immediate pastpresidant and tor
BAnging me back fo tealiy when | go
af o the deep end
Danle Potgister for his unswening
support as president-alect and for
1o toke over as presiden ning
‘months before his nomal ferm of office
would commence
* Jean Venter and his team, Gilan Ad,
Germinoh and Anna for fhelk worderfid

.

support

Travor van Niekerk-and the AMEU
dflictes who moke possbie ond entch
mony Of our acthities

At van der Merwe, Horden Beck and
Doon Lot wha have given o much fo
this ciganisation and who hove now
moued foles

* The numercus alf of AMEL mermbess,
fmany of whom con not be here foday,
who willngly give of their time and
expertise for the bensfit of our
associaton and eur indusy

My wite, Markyn, and cioughler, Ashisigh,
for their saarfices over the past fow yeor

work In @ negative
Couid this aiso describe the stuation for our
municipal electicity distibutor managers?
Would they identify wilh the conciusion
T1eached in the UK that ‘employess are not
afraid fo work ot this level providing their
ieas are hacrd and ihey can be mads o

it has been a prviege and o greal pieasre:

for me 1o be part of an OIGANSaNoN Wi

such @ proud hislory and that continues fo

eontibute 10 a better fulure for our
ustomers and cur peopke.

Thonk you. 4
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Welcome address

Mr, Master of Ceremonies, AMEU President

Pefor Fowkes, Infemaional guests, counclors

ctenaing s cortetence, delegates. ladios
genteman..

South Aficr's enginaers are the divers of
the ceical path Thot we o Now Creating for
manoging our elechncal supply indusiry ond
e vioi role i plays In South Affica.

Local govemment is @ dynarmic, chalengng
and extremely complicaled operation.
which e same compeling reasons
that many of us feman invoived. Foundiely,
| 66 have the priviege of workng with
competent officias who are prepcred fo go
he exia ke fo ensure fhot we wn 0 good
busness. Thess officils are eoger 10 mest
he chasienges and lites that we
tace. Biechiclly, which In this years budger

look @s fhough they may fhieaten our
paformance, hen you Can be: surs hot we.
Wil 10k @ good look af the shuafion and
‘corefusly consider the impicoions.

The offen legimate compiaints that local

fix the encrmous backiogs. Out 1ax bose s

100 nanow and low. and equitable share

Insufficlent o meet the well-mown wisn lst

created by the integrated development
Finoncial

@ systern wihera we: da nat have confrol. This
o, by he way, leading 10 0 REDs bashing
session, but an Cpporunll 10 8xploie oM
The perspectve of o Vibiont and developing.
iy the oavontagss. and ko
‘concems motwe cre fochg. | also have some:
ooat lssues 10 share wilh you.

legal perpective

oy Denny Moffatt, mayor, Clly of ubhicthuze

Praclical considerations

function. Wiih fhe scle of electiclly fhiough
o Inked financial system as

the annual

W
Issues fhcf need fo be addressed which oy
an impariant 1ol in wnning this knd of

1 shoud aso ba rememoered mat
Richards Bay Is not fypical of all local
g, onct hat foday wes neect 10 be.
fiewble in 50 for 08 NN ol operations
according 10 the requitements and,

financial resuls cancemed

‘We connot ignote fhe fact ot we are
autharbed nfhe: fosupph frarsmit
distibute ond [where opplcabie] genaiate

Fuihommom e corsthton sicies
fhat we shuciure ond monoge our
‘aoministraion and budgeting ond planning

and economic development of the
©

The Systerns ACH clso Sxpects Ls 1o have faiffs
which inchud e forfs for basc senices.
0 well 08 maing provisicn fox the promoion
of Iocal economic development (LED)
fhrough special fariffs for categeries of
commeicial and industicl usés. To 6o this
we naed 10 be abie fo negetate o veskety of
ksues andl Incentves with major investors.

has been the

2000/1: 98%; 2001/2: 99,3%; 20023 95.7%
and 200/4: 101,56%

11 s foi fo say that this enviatis situaton has
sl new bench marks. Parl of fhis success
story Is the work of CEE Donie v Yk ond
his team, who have had the most
outstanding resuits in confraliing what is
poiely refened 10 o non fechrical losses,
Ivougn hei check meteiing systern. Thére
are oiner lssuss nof et resolved such as
stafl and who wil bl custornars, which s an
expensive process 10 duplicote. | aiso fink.
nat the improvements local government
has mode in the picvision of water thouks
be leoked of when considering the
dlishibution of elechicly. If you want 10 be.
iven @ hard fime, just visit Eskem supply
arecs and raise fne kssue of electicilyl

The City is ivolved in discussions with a

wnaﬂrmalmulmeshm
folowing:

two stages which would hove malar.
‘odvaniages fo us. These woud inchide

Ve am at an odvonced sfage of dicusson
with @ number of pofentiol Ivesios. Two of
these are a feno chiceme sTiatel and o pup
MRl Both v foreign direct investors and ey

irements are: fot he chicme smeffer;
stoge | - 67 W, and stage 2 - o furlher
67 MW ondifor he puip mill soge 1 - 130 MY
and stage 2 - 240 MW. Both represent
enomads capital nvestment and fob
ereation. The pUip mil s R2.5-bilon on s own.
The ‘guestion Is wno would handie thase
nagofialons in fhe fuiue? Woud hey have
e fre and defeminaon 10 OMECt 1 type
f Fvesiment? Woukd hey even nave fhe sils
10,60 this? We are prefty passonate cbout
our sevelopment, as | m sure your officicls
‘and councllors are, Resolution of mporart
Issues: with Eskom has been siow 10 50y the

or

legsiation in respect of paricixaton has ot
been promuigated, I woud seem thet e
s choioa 0s o whelhes fo porticioate o not
something which may or may not e
practicable, and could In any event be
foreed upon us fhiough legisiation. And
remarmices - RED 1 5 on the way. Something
e “fhe fermingior™ fom fhe movies.

1eganing Impaant invesment is In pioce.
Of course fhe problems do 10t o0 hers.

Electiclly broadens our fax base, IMpioves
‘out abity 10 #0i%8 Copfial fiough stenghening
out bolance sheet and s an exiremaly
powertul ool when i comes 1o reverue
collection. | wonder what our Credi rafing
[cumently A] would be It we c3d not fetain fhis

&

». in power qualty: Esom
barely meet SANS 048 guideines.
*The technology of combined cycle gas
turbines s the next best thing fo
renewable energy and suppartive of

1he KYOTO PROTOCOL.
Defening Eskom expendiiure for new.
nes o the orea
* Very mpodont I would atiow the clly fo
sntar into long term confracts with
Investors 1t they requiisd guaranteed
‘quolity and cost of suppi.
The engineers responsiie for fhis profect
nave had o somewnat frusitafing time in
deaing with Govemment and Sasol ond
we hove. serious concerns about our ablty
o satsfy the reasonapie requests of heaw
Incusiry. bath in terms of price and Qually
of supply: Consumers, especialy fhose who
Infend investing high caplfal amounts, have
a 1ight fo know what costs wil be in the
medium and long ferm and. wil nof Maks:
wniniomed decisions.

The criical role of cecision makers in fhe
‘electical supply and distrioution Industry s
on (mportant part of South Africa’s
economic success. A
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Benchmarking in the assessment of
distribution businesses

by David Baley. Floren Castio and CHf Jones. Sinclalr Knight Mexz, UK and Austicso

This paper attempts 1o bring fogefher a number of issues relevant fo the determination of efficient levels of copiial invesiment in
electical distibution businesses. It draws upon modelling fechniques smployed in the United Kingdom, Australia and Argenting.
and alsa upon Infermation available 1o distibulion network operators and 1o energy industry fegulators in those locations.

WWhist the techniques moy be appled in
other jurisdictions, one of the key
determinants fo fhe ussfulness of such
techniques is access 10 ihe necessary
network information, The paper fistly repiays

gives an indication of fhe higher level
appoach that could be odopled by on
energy reguiatol when presented with
comparable infarmation flom a nurrber of
diftering distoution businesses. The papet
Ten gos on 1o give an mdieation of e
Invastment decisions that may be faken
intermal to @ distribution business. based
upen fhe avallable network infarmation.

Background

As nafional govemments sitve fo reduce
dermands on their , there s 0
worldwide fiend to move electriclty
businesses, and oiha Utities. hom icte 10
piivat cunership. A e same fime fhere s
a dnve 10 teduca costs fo cusiomers, 1o
enhance quallly of service, as well 05 1o
seek 1o fund investment in this essential

for several companies 1o compete in he
some geograghic area. Under such

o teduce costs of improve efficlency As o
consequence It is necessary for such
campanies 1o be subject 16 50ma conticl
of the charges made 1o customens: [n o
United Kingdom and In @ number of ciher
counties, price cap reguidtion is oppled

generally foks e form of an assessment

of 1equired Income with a confinuing

tequilement for eficiency gains that act as

@ prowy for competiion

G8 reguiatory review process

In G, reguidtory tewviews of cistibution price.
conied out at nfervols of § years

The kg distiibution price  contrel

conaucted by he GB energy regulator,
Ofgem, covered changes 1o he charges
for use-of-systern and {0 a Imiled exten)
connections. The disfibution pice conlrol
was based Upon on analsis of the histordk:
and forecast business operoting and

Scoftish Hycko-Electiic.

On distbution networks, capital expenditure
is genercly classied as folows:

* Load-related expendifure. which
piovides new connections and

capital and
assessed eficiency gars

The distiution ENCIges 16 parmited 10 vay
each year according 10 he fomuia P - X.
whete P! is the refol pices index (iniofion
Index) and X Is an efficiency factor, To date,

1o meet load growih
* Non-foacelated expenciture, which
assel  replacement

Quallly of supply expendifure, wiich
results in of reliability,

piice 1eductions os well as quallty
improvesments for customes. 1 i s fype of
cantol which was subject fo consuftation in
Decermber 2003 by the Nofional Electicly
Reguicion i Soulh Afica and s e proposed

Ofgem

of he 14 distibution compories in Great
ton. covering he years 200001 10 2004/
5 [1]. In this paper we describe he

period which aliows greater scope for
efficiency gains by operalors wilh resuiant
berefs for ol

GB company analysis

Eoch company wos required 10 susmit it
capital investment plons in 1esponse 16 on
extorsive questionnaiie, The questonnaie
responses indicated forecast nvestment
programmes  fotalling more  than
US $10-billon over the 5-vear period, As
there ore 14 disibution companies In Greot
BAtain, there was G good OPPOMUNItY for
benchmarking costs and performance.
even for networks G5 diverse as the high
densty largely undergroud cable nefwork
of Loncion Blechricly and the nol, weather
aftected, and lomgely vemead! nework of

2

fpower qualify and customer senvice.

In practice on element of assel
repiacement may be Incorporated in
networt feinforcements diiven by demand
giowlh, and conversely replacement of
cictor cssefs may el delhvar improvements
In quality of supply ond aiso additionol
refwodk copacty I assefs ore nof repiaced
an lke-for-ke bosis. However, when faken
averci the classiication of expenditure o
1he thise cotegorles identitied above i
generally relatively consistent befwesn
comparies, pery cus 1o ihe discipine and
cammen piactices Imposed on such
companies prior fo privafisation

in the case of Soulh Atica where
distiibution network operators may be
historicolly quite different, a ceriain degiee
of reguiatary guidance may be necessary
o &nsure thot such Information is provided
I o consistent way.

Mwwmmdm\xmm
chivers s.ch 05 Increcsing CLsomer
increcsed clemand, load nmu-nmmm
one exea 10 another and ko the need fo
reploce ageing and poor performing

equipment. Tnis Indicated  significant
diferences betwean nomalsed expencihre
forecasts of he walous comparnies

These vanances were afbuted in part 1o
specific company efficiency savings and
also fo tactors outside the companies’
contol, especiaty Jovelt of growth
In customer numbers and demand, The
deployment of new T systems 10 1scord ond
analyse befrer e condiion of network
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assets and  hence

@endius wos entiled o3 an imporant

shown
10 provide the closest corelation of the

fackor in the Penaite forecasts
of some of he Companies.
Benchmarking of copital expendiiure
Loadtreioted exendinre infuence of foad
rmovermant

The growth In power demand in Great
‘Srkcin is low with average annual long-ferm
owth In peok power and energy demands
being only 0.6% and 1,2% respectively. A
madel of marginal cost of distribution
network development per additonal kW of
‘demand was therefore nof considered 1o
be appioprate 1o review loadrelated
expandiure In s instance. Furthermore
fiom the outset, 1ha sheer 526 and scale of
the networks concerned preciuded
detalled modeling, Inftial modeling of
cumulotive development cost per
addifional GWh of distriouted energy

Ind wos copled 16 561 e
cllowed Iood ietafed expendiue. Due 10 e
differing natures of he company slechicol

o Overcll EXpBACHIIB. DX AGW, CUSIOMma!
with modem equivalent asset (MEA]
volue per customer and

new business expenciture per new
custorer with the MEA valus of the.
medium and low voltage ossets per
custormer

In 50 daing it was possbie fo diferentiafe.
between new business (connection)
expendiure and fhe (more deep-seated)
reinfoicament expendiure. The MEA values
were obfained by the quartties
af relevant assets, as declared by fhe

charactertsing the specific nature of he
niatwork fo which fhe cusiomes s

A view was then foken on e companies’
projections of numbers of new Custormes,
comparing hese with hisiorc frands of bofh
customer numbers and  eneigy
consumption. The revised forecasts of new
custormers and fhe MEA value per cusiomer
wee then appiied 10 derive o piolected
expanditure. 1t should be nofed fat fhis
axarclse highlighied some signfficarnt, but
liusiorary changes In custormer numbers
which hod aien due fo Ofgem niiatves.
with respect fo impioving the accuracy of
Gusiomer records and connachty

s a sl of the load related benchmaning
process, Ofgem projected a tofal load-
telated expenditure of US $3.8-billon,
significantly lower nan the oggregate of
the compories' forecast of U $4,3-bllien
{le. the alowsd expenditure wos about
£8% of fhat forecast by e companies|
Hon-load relatea expendifure asiet
moaeling
Assat s he pincipal component
of nonioad reiated expanditure, offer
respect

density rural, providing of Souisa that new

customer connections are
themselves consistent it the

of scfety, enienrment, diversions ond ABMwGK
managerment.
The bask: process of longferm modeling of

assat funging i

et calegory of the cssét quantty of a gien
age wih the assumed replacement e for
hat age of assel. The oulput repREserts fhe
volume of fat asset to b replocad. Tis asset

iaicated for ol 14 companies,
feflecting companies overall
sfficencies ond expechaions o
aive costs down, Without such

savings f would ofherwise be

expectad that on a long-tem

bcss this vaue wouid be uniy

RN

e

I
i

viewing expenditure on a
longer-ferm basis also cliows
for the uneven nature of more
deep seqted renforcement
expenditure win time. The use
of MEA values aiso Implicitly
fakes into account e historic
level of undier-utiisad assets
and hence “chumed icod” in
a company's system. Fig. 3
shows the normalised new
business empenciue oy price

|

contiol pariod and Indicates

New custormers 05 invesiment arver

After further Onciysis of istorc: and forecast
ependiue, the felatonship batween hstosc
expendium and numbers of new cusiomas
wos found 1o be @ more siabe indicator than

similor level of conelation 1o
that In Fig. 3. In practios o median tother
than on averoga MEA value per customel
was used, $0 that extremes would not
atfect fhe adopted benchmarking
posifion

ot sset category (2], The domnant asset
cotegories ore fanstormerd. swtchgear
(incluling substaion civl works). ovemead
fines, underground cables and service
cemnections 1o customens, holudng maters

Benchmarking of expenalture

The exmendiue forecast of sach dstbuion

company was teviewed usng fhe folowing

data provided by goch company:

* osset age profile dofo for each asset
category (obout 40 Individual asset
categories were analysed)

*  aset ieplacemert profiles [pecentoge
o a gven asset popukafion fepioced In
@ gven year} and

* unk replacement costs.

equipment Installed costs based upon
suppter budgel cost information. From e
ot piovwded by The COmpanies, aveiage
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Fig - Asee (4I00BN DBNCHTIONNG DIOTRGS

weighted replacement profiies were

anything. thon those estimated and
employed by Olgem ol fhe previous prioa
contiol teview in 1994, The review of sach

Firstly, an ‘asset

respecively From e resuting oios amedicn
‘costindexing factor was obtained. in 5o
aoing expendifura  projections  were
nomalised onto @ comimon companywide
cast bose which wos not heavly fusnced
by our own cost dofabase. The assat

benchmarks and costrdexng
factory for each ossel caleqory were ten
applied fo the respective expenditures

factor for replacement quantities of each
asset categoly by comparing

* @ projection of expandiue bosed on

By comparing fhe ratios of the expendiitures

unit costs and ou own unit cost datobase

in excter 1o provice o
comeponding projection of nonoad reicled
expanditure. A flow chart presentaion of

his "benchmaking” plocess s presented
n Fig. 4. After due consultation with fhe
comparies and allowances made for
expendituie 1o replace certain cabls and
switchgear typss with parficulerly poor
perloimance of safety records, Qgem
projected non-oad related expendiiue
of US$5,0-bilion against US$6,4-billion
foracast by he compories.

Due to conceins That the significant
fecuction in oliowed expenditure could
resuit in o delayed “bow-wave' of
he benchmanking model wos
empioyed 1o produce a long-term
projection of overall replacement
@xpenditure which 1 snown in Fig. 8. This
Indicates @ siowly fising hend infuenced
pariicuiary by Incteasing lepiacement of
franstomers ond Underground cobles.

Qually of supply expendifure

fhe piice conircl review, fhe companies
were fequired fo declare separole
Investment for o

* ‘Bose Case being only those investments
necessary fo mankin ihe network n i
cunent functlonal condiion ond

* ‘Quaitly Medsures Case’ comoining the
Bose Case ond specified investments for
improvements 1o quality of supply,

ing fargats
for the improved perfomonce. n fhe
case of i DPCR3 review, rather thon
benchmaiking  company  €0§
propasal, @ camparison of fhe CORts
‘and benafits of fne companies’ axsting

Magse programmes
fo improve supply  Inferuption
pertormance was undertaken. The

were colcuiated In economic
terms using the concept of System
Cusiomer Outnga Costs (SCOC) (3], and
hence provided an Indication of the
enfent o which fhe programimes coud

Fig 5 LOngH166TT 1761 fOF N0 1500 KGOl EpanCIurD:
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be consdaied

absolute, iaiher fhon comparaive bass.
Reguiatory benchmarking averview
The work described above wos essentially
undtenaken to assist he GB enargy reguialor
n safting piice confrols for @ fofal of 14
diswibution companiss. To @ arge: extent
the high level appioach adopted wos he
resull of an asymmetry of information

and e reguiated

businesses, with 1he regulator baing
generally considered fo be fthe
asoavantoged pary:
Due fo the competiive natue of

of
one o1

arises if

more of the
businesses is trself

"
seriousty

ta financial
weaknesses and hence
delaying necessary new
Investment. Such o business
could be seen os being
super efficient, ond hrough
the use of benchmarking
daptiving its peers of o

conect level of funding. In
distorions:

owned I
businesses fhere Is offen only a fimited level
of collaboration between Individual
distibuion busnesses, Ths level of secrecy
amsas tom 0 Begies of insecurty within such

order fo minimise

of this fvpe,

was on a
perceniiie iathet than

average basis, One of he
woys of aveiding such o
situation is by requiring

tokeovers from companies which may
consder be potentially befter
‘asset managers inan e sifing fenants ond
hence able o abiln @ befter refum on
‘Coptal. n such siuotions i is possicle for the.
reguiator fo reduce the \nfmmaﬂen
asymmetry by requesting
mmmmmwnmm
of confiol, and Lnderoking benchmating
0 discussed obove. By this means, he
reguiator can establish an approach in
which the Indlvidual businesses are
casont sach other in
areas of capifal and also operational
expendiure,

In such situations however, thé reguiotot
may be under-funding the Industry and
hence placing It of fisk if he does nof have.
access fo adequgte information about
the Indusiry that he is regulating. The: sk

npor
manfain adequafe network
databases ond to audit
such detobases on 6 feguiar
basis. In the case of capital
Investment management
such dafa bases need fo
include @ register of all key

assefs, Including dfolts of
tneit age and condition,
foult rates and repalr and maintenance
expenditure, Other Information that is
neaced telatas 10 the actuol lite expiry
Information on such assefs such that
relicioie forecasts of replocement capital
expencilure can be Geveloped, bofh In
the shorter and also the longer term
horizans. With access fo reliable
information of this nature, the energy
regultor will ba In @ posifion fo accurately

monitor the health of the network and
hence avoid rlsks 1o cusiomers supplies
whilst af the same fime avoiding
unnecessary invesiment.

One of the output measwes favoured by
energy reguiators is quolity of supply,
‘sssentially confinuity of SUpPlY 10 Customers.
However, as wos the cose with the GB ol
network, measures such as netwark

descrphon Reguicion MEA oM Average OBM | % Overheods. Total Average: % Averoge Initial O&M
et Qoo | epiccernent fox. Oisac] oaM Pomed OBM | Bgendire
e | costs [ o) L) ncl. Oftoudk) | Expendoe pa =
k) sa 5
% | sioew | wa oeen | oo e 3000 Gabh
eraision 80N
L s | sims | ms 137 ssoms 1e5% ssow o
b s | s | sie 0% 3600% 05 v oz
S5 Torsmison sbaT
o | sios | s s | ssoon 180 sa00% 0o1%
) suDshion HONBICITTENs
Svap chrgas = saso | suw 1.69% 3600% 2.20% 200 109%
‘Sub-rangrmisson Bzone
suCsiaiion prolechon &
) s |siome | ww omw% | ssoon o3 230% 2
Tormrision ther -
iy £ smas | sz 056% 3500% a7 40 02r%
T o~
Undeigound L] 51 596,58 $48) 0.30% 35.00% 041% - 3,70% 0.02%
Dwbuion 1o
Fesriasty s | oo | swn s | ssooe o \780% oso%
Diuton 06
el o | 63 | 938 057% a500% 0% 390 0%
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avallability can be maintained and/or
impraved against historc levels by dekaying
maintenance and ofher essential woks
However such an approach con result in
sgnificont disupfion a later fimes, In the
«case of sisctrical netwerks with a certain

expenditures. The extent 1o which the
relationship can be defemmingd s & funchion
of the Informaticn avalabie 10 e system
aperator In he case of modeling hat hos
been undertaken In Australic the
relafionship has besn ossumad 1o

aeges of
contiuity of supply may be only marginaly
attected by increosing foull rates. However
sueh fout otes may be the signal for a leval
ot asset eplacement. Wnere Incroasing
foult totes ore on indication of approaching
end ot ife It s Important that such infommation
I Not lost thiough averaging such fault ites.
qcross The whole Gsset population. In o
similar way, increasing oparational and

costs thould also be reited
1o asset age.

e cose of e developmen of fhe South
Aftiean distribution networks, and fhe
possible aggregation of historically
ooy managed

poratety.
imponant that the information cunently

clearly impartant 16 bofh the Aetwork

and aiso the reguiator. Exompies
©f whera such Infoimation can be put 1
9000 U3 10 minimise overc netwark Cosls
anajor improve. quolity of supply are
presented below with respect i distibution
networks In Austiolia ond also in Aigenina.

Capex opex fiade off

Distibution  nietworks assets Include
substations, ionstommers, overhead Bnes,
‘eopies. and other aupment, flom Y 10 Sub-
‘Trorarmisson votioges. Al ness ossals BauE
30me level of mantenance ihicughout their
e andi The totl OBM expenditee on assefs
can be considerable. For G network with
avesage csset age of abcul 30 years, s s
typically squivalent 10 abouth 3% per year
of the MEA vaiue. From a revenue point of
View the OM costs are equivalent 1o Gbout
one fhicd of the akowance for depecioion
and refum on assets.

The level ot mainfenance of an asset vares
with the age of the asset, The fonger an
sset is In service fhe greater wil be e
associoted repar and mahienance costs,
nus any capltal expendiiure which feduce
ihe age of assets will ko reduce the
mainfenance requilements. These savings
te however offset by the oddfion of new

Thare exisfs fhemsfore @ ielaionship befween
capital Investment and maintenance

increase with age, which s
genarally consistent with equipment
fasute rates os fhey approach end of i,
refer 10 Fig, & below. The key parameers
ot the model and very oftan fhe only
Information readily available is he
average and the inificl expected
Opeiating and Mainlenonce expenditure
expressed In terms of he

investigate fhe Impact of taigeted
invesiment on @S

1 Fig, 7 & 161l of four Undesground cable
replacement scenarios ware Investioted
‘oo 0 bockground of Continuing netwark
‘devaiopment, As a consequance # an be
5080 fiom e Basa Case (Escenao 1) that
the acidifion of new undergiound cobles
‘assaciofed wil ne demand growih ond the
cennection of new customess resuts In a fal
In the overol foult 106,

However, I the effects of the new netwonk
phs endd of life 1eplacement of the oide!

valus of that asset category.

e cose of the teferenced study. e osset
basa was diided info 10 asset calegoies.
For each of these categaries an average
OBM spend s a percentage of e
Replacement Cost of fhe assefs was
colcuied a8 wel as on Infia expeched C8M
o8t The expendiise In eoch categary s due
10 planned, conective, and emergency
{storm) maintenance, fhe initial expecled

The major projects ana progiams capital
expenditure for new ossets and
refuibishment were evohiated Wit regord
to the expected Operaling Expendiurel
Savings. The findings of fhis onolysis was &
soving of about §10-milion over e five
yea! requictory pesiods. This saving equales
f0.0,8% of the capilal invesiment in the

0 25%
0l in faut 1 occurs. Ofher scencrios are
0ls0 prasaac Wil vorying degrees of fahum.
It & recogniad that in Argentina significant
penaties cre Imposed 00 poarly

distroution companies, then i is clearly
imporiont for he company fo be Ina posiion

ROk Infomation with respect 10 issues
such 05 0ge feiated equioment fout otes &
cloary evident,

summary

It is evident from fhe werk presenid above

terms
tevenue allowances
of obout 10%.

Cleckl this sort of anclysi s very dependent
ugen the qually of fhe data Input Rowever
It is evident fat such-savings may be
appreciable when expiessed in fems of
allowed revenue and may weigh
significanty when comparing alkemative:
retwork Investment. f is fhevefore poniont
that e relevant information s coliscted
and coldled whenever passibie.

al associated

Qo5 - assel replacement iadeoft

An example of the possible nefwork QO
of supply benefits which may be achieved
by juticious

not lost or aggregated info a form that
prevents fs ful usoge.
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Practical problems with
substation earthing

by Dx. Hendil Geldenhuys ond Ciolg Clafk, Eskom Distribution Technology

This paper considers the lssuas around subsation stes whers e sol fesistiviy is of pariculerly poot cuolity ond makes if poniculary

difficult fo achieve o safe instaliation. The Issues will be a

d Eskom's planned

‘which sits on the

Bushveld Ignecus Complex where the earih resistily is very high.

Objectives of substation earlh elechiode
design
Satety of utility starf ond workers of
Incidentolly connacted piant
Substation ectiting ploys @ viod role n he
scllety of fhe srwkonment when & phose fo
ground faults occurs in of close fo fhe
substaion. This mpact on fhe safety of skt
e e subsiaten as well as fhe safety of
statt of substations and e factories of
customers connected 10 the faulfing
I addton I affects e saety
o the publc fhat are n e vichity of e
substation and may even hove an efect
on e safety of putlic servicss I the viciity
of the substation where Incidental
Comections exist bahween Me subsiation
0th and fhe public sevice

In order fo ensure  safe hstolanon. e siap
‘and fouch potertials arcund 0 Substaton i
designed acconding o the IEC and IEEE
standards (1, [2), 3], Tris cesign broody oim
o limit he Currert tht woud ge fhiough the
bbady of @ person exposed 1o such @ ground

helEC cilera

exceeding he eneigy Iaing of the
omester. When on crester hos faiied "
It lsaves. the plant 1 wos protecing
iingeatis il It Is 1epiocsd.

Successiul lightning protection
tequira that suge anesters are

placed in fhe comaet posiions n

ihe substation, which Include o =

points whara ines ext o enfer the
soekaion,

Zones of Effects of AC currents
15HE 10 100Kz, [1EG 47811904

ol the faveling  wave
phenomena and effects of
Incuctance of earth falk of anesiers
ate foken Into consigeraton.  This
may required for exampla that
arresters are installed on the

e
it tequires thot the bonding of
arresters and equipment 10 the:

o Fig YA ond 18" The b 1 mogsing|

Barh gik Is designed and done. el il i
wilh core. T by
Earth resistivity and eleciiode s n e e ror

resistance of the Wonderkop
substation

that s ghen i Fig. 18.
In addifion fo ensuing 3afe step. touch and
ronstenred potential 1o persons, fhe Eskom
stanaard [1] required that the giound
potential fie s lmited fo 5000 V. This i
related fo the protection of senvices such
as felephone ines that wn edendl fo he
‘subsiction 16 be adequately profected (4]

To achieve these design objectives It is
normally required 12 achieve a very low
earh electiode resslance ot a substation
fiess than 16). For example i a substaion
with @ phose o ground faut level an earin
elechnde sslance of 0,5 £ is reared.

Lghtning proteciion

The ightning piotection of a substation does.
ot depend on feoching @ mageal (iow)
ecrth resisiance vakue. infact very low sarth
tesistance values in the nefworks is known
10 couse the foikuie of Surge Onesters dus
1o te majoity of lighning curent possing
to ground at that point and eventually

Fig.
of Wonoerkop suostotion. Geologealy it
inown 1hot the site hos @ sutage cloy layer
of around 1 10 2 miiick. This st on fop of
the Bushveid Ingenious Complex strata
which are 1005 of mefres fhick in the area.
It fhe ressivity measurerent ls converied
100 twe kayer resisiily madel wilh CDACS.
the resuts doas not converge nicel. The:
tesults gives quite large
variafions in layer thickness

lengh and 15 par
depih of Im, The resultant electiods
rasistance cricuioted win COACS ks 22.3 Q.

The rasult jalses the queston fow such o
high vouse of resstance coukd be lowered,
One opfion would be 1o eniorge the

and ressivly, especially fat
ot the deep layer. This-& due
to the large difference in
resistivity between the two
loyers. 1HIs belloved 10 bs on
underestimaie of the actual
resisiance If o fop. layer of
3 m with o resistivity of
300 .m ond a deep loyer
tesstviy of 10 000 Q.m oiB
assumed.

The subsiaion cesign footprnt
& 80 x 60 m with fen fiench

conductors paraliel fo the

L]
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2CNN

Meefting

best around 100 0 and
Kol worse,  Fof 1
tensan the fawel footing

It can be noted that if the bus coupler at
the sub Is un closed there is a marginal
Improvernent in the GPR bacouse of both
ines taking part In refuming fhe curent fo
the feeding substaion.

Transterred ground polential rise fo
‘customer substation and plant as wel as fo
ofher senvices

In substaions whese customers oie fed from
ovemead MV lines customer eaifh
slectrodes. are decoupled from e Uity
sutstanon aorin electiode because hers

follow clossic assumpfions.

betwaen the subsfation

1048 o the substoion grc elbCHoze.

subsiation and 1o bury much more copper
Inthe subsiafion: Forexample by increasing
e footpint of the sub 0 160 X 120 m and
Insioling 19 by 29 Conducton in he giound.
This yrolsa o

‘earih and the body of the.

MV ines nommally does not have shield wies
and even if there were shieid wiras the
design of fhe MVAV transformer insiaiafion
s specifically done fo prevent the fransfer

aath, Some
nod 10 be made o compensale for fhis.

The phase conductors an the line are
Kingbird and two 132 K ines un between
the two subsiatons. It snoul be noted fhat

Is well known that under these condifions.
e con be done fo Improve fhe tessiance
of the stafion and oMmer options has 10 ba.
exposed.

AN Gitemative possitie Solution s 10 f1eat

the in e case of o phase fo
ground fault may not necessarlly refumn
qualy via both infercannecting ines. This
can ok happen if the couping breaker
batwasn the Dus bars of Do lines is closed.
The fautt curent can then be fed infa e

he: soil around e by meors of
asait such as gypsum rinbed he electiods:
inlo benfondte. The effect of fhe sait o

the resistance has fo be better than one
ohm which wil not be achieved.

Modelling the ground potential rise on the:
Wondeop earth elechiods

A modet for the Wondenop single phase
10 ground foult was establsned, 1his i shown
inFig. 4.

only 900 m. With the paor eartning
‘conditions i fhe area he foofing mstonce
of lowss In he ara s Bstmated 10 be ot

of the fout In this Cose would see fhe zer
sequance impadance of both lines in
paraliel In ihe cose where e biadker
couping he lines is open. foult curent wil
ol be fad via one of ihe ines. The shied
wires o fhe not faulting ine wil be In the
citcut but the inductonce in that cicut wil
58 that of the foulling Ins phase ConcuCIor
reiatve 10 he non fauting ine's shield we.
Cloaily his inductancel impadance s
relatively very high.

The colcuialion of ihe GPR of a singie phasa
10 ground fault at the substation using
stanated 19/2,64 sfeel wie sheiding wies is
aditage iise of 12,2 KV, This s cieary way
Gbove the design targels. One possible
solufion for this paicular prdclem i o use
& much mere conductve shisld wire.
Instead of using a steel shieid wire o
conducton such as hare con be weed.

The fesut of such an approach & shown N
Fig. 5.

using @ Hare
conductor as shield
wire campared 10 0
nomal 2,65/19 steel
wire wilh o resistonce
of 1,85 Qkm 1educes
the GPR from 12 &V
down fo around 5 1Y,
which s within he

design imit sef by

g 4

Eskon's stoncord

14

of fault GPR

an insulation level of 5 KV 1mé fiom the MY
2arh sleckode o the customer LV earth
electioge, This impiies that nommally
sustation GPR wil not be torsiened in he
case of IV fed customers:

Fig, & lllustrates one of the potential
hazardous situations fhat substation
designers hove fo ovoid, ‘'When senvices
such as telephone connections that are
shored by other cusiomers are diecty
connected to o substation i1 pose o

trvaad 1o the cusfomers on the
senice.

This sftuation can be avoided by nsening
isolotion Intertaces batween e extemal
connection to the substation and the
supstation.

In the case of felephona systerms bom oplic.
fibfe as well os rodio based systems is.
avalabie 1o 1ulfl such-a function.  Thase
sywtems pice fags o shart of R100 000
ond can be used In cases where dafo
nansfer on the system cre required. Optic
fibre units ore olso avallatie ot much lower
cost in the case where dedicated doto
channels are 1o be connected such as
£5232, 422 and 485

A much more difficut stuation fo deal wih
is e case whers customens hal receive

cases it Is not possible fo decouple the.
cusfomer's instaliation from Eskom's
suosiofion eanh gid and GPR, 1t s very.
aifficult o Impossibia 10 saparate fhese.
60 elechiodes os cobies with amouring
Imerconnect ihe systems and the suostations
0re often o ciose fo each othe that even
11 weses cssconnected by some means the
GPR will stil be Wansferred by means of
Coupiing thiough the ground. One telieving



Power Quality monitoring in South
EAMSE s B N et Africa - meeting the challenge

Ground Potantial Riss.

eling the PO monitaring infermation challeng
ed for & Programme Pl

hodes of the

weidental slachodes ot he

y

vis Case I Is Imperatve 1o aiter saparate the ¢
custornar to maintain siT

design piinciples that are used in d

his owr povation MV ond

cases e nol possible for exampe i

o L .

1V earth s @ basic &

Conclusion

The design of substation earihing require dfiention 1c

in he cove whe

consideraion has
conamions 10 avoid dangero.

i and ulity sioft.
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Fault free electrical utility:
redlity or dream?

by Dragon VUowc, Umfshiazt Municipaty

Infenfion of this paper (case siudy) s fo analyze number of faciors which influence performance of average etectical ullity In present
South A

We are constantly hearing about problers:
with regrands fo the qually of electical supply.

mermber of the NER boord, n a recent ssue
of ENERGIZE Joumal quoted fhe fallowing:

“Some areas in South Aica are aiready

ot infiequent infemugtions In
supply. This. ks mainly he consequence of
municipaliies not investing In
maintenance or strengthening of fheir
dlirioution netwod

But there Is ciso another side 10 fhis siory,
which we wori fo share with you.

Wt woulkd you fhink if you were foid hat o
municipally exists which does not have the
abova problems? Where thare are no
backiogs n new connections: where
upgrades. refuibishment and preventative
mainfenance are fully In ploce; where ihere
e 1 roffen pokes wih ity o broken: sheet
ight shades, efc.

Why s the electicity set-up in Umishezi
Municipaiity different, and why s It
apprpiate for It 1o be described here?

Fiisty, Umtshezi (epresents an average

ican condion.

Lessons leam!

The electicity system in Umishez|
Municipality cansiéts of EStcout's uiban arsa
and the Wembezl fownship which Is

fownship has 3 500 househoids and 30 000
People. 201025 MVA

Althcugh we inheiied prodiems in Wembex,
wie neaced 10 reakze ot It was st our
problem, ond the more we deioyed
18chlying It the more costy f wouki Decorre
10 d0 50, besides all the ofher negative
effects, The lesson leamt here s universal,
ond post mistokes Mmust not be fepaated.

‘operating wel, but

In summer and winter The
slscticty system in Estcourt fown s cimost
fully Scbied while Wermbes is mostl done
by means of ovemaad ines.

coukd we offcrd 1o spend
1t pioces ke Wernibed, 0s ypical rescentiol
areas, nesded milions of Rona? | con fell
you that fnis piace is sl expedencing major

Every ulifly with a lesson fo be
leamt, So.do we on becoming a Transiional
Local Councl in around 1995, we fook
over Wernbexl fown. Due 1o the fact that
no maintenance was done on fthe
elechical system during the perod of yeors
of poiifical viclence, no cne wanted fo
take over the alectricity service of this
township. However we were consistently
Paying an Eskom bil, which af thet fime
was averaging over R250 000 for shghily
over 1 000 connections on g fiat rate.

The main chalenge at that fme was the
tesistance of he staft 10 tackie ihe new
probiems, and the counci not baing fexbie:

nwmrdmmmmu

enough to Electicly
361CE WS 11 108t 0ne 10 b faiken over

o of 67
mmummmum
very clos 10 s oo of he categores of
o0t picfis In e couny. Se0onay, we are
e

Administrotion, which took place in 1998,
(My flist task ofter appaintment was fo
undertake he fefuishmen of e network,

ot Big Bt o ot small - with an averogs
iood closs to 40 MVA.

Andl fhe fast very importont matter, is that

Including an project duing
1998 - 1999, The total cost of the project
was R, 3milion and was funaed mosty by
council and parfly by NER via heir
Tne project

we e part of o with all the

What makes 1 inesesting s how we manage:

Inchuded fhe instosaion of prepai meters
for old and fhie new instakation and fotal
tetubishment of the netwosk

S0, what o the fasulis? Since then the

g
averoge In aimost every anpect, Therefore, |
wouid ke 1o initote some inferoction ond
share experiences of what we e dong on

i teguir
maintenance In pIace and no oceurences
of tompesing. etc. Affer six yoars he present
Esom ba I by far lower inan ma one poor

aegur
-wﬁirmentmmwmbbe
beneficial for others.

1) daspite the 1act that we
now hova ffrae fimes more connections
‘anct have had five annual Eskom increases.

18

probierms in of ainer senices
wler. sewoge. refuse, o5 well a6 raies.
Tnexefore, there are fwa ways 1o UpgIade an
electiical system o @ good funclional
opercting level Firstl, 05 in the previous
exomple, 10 use kuge coplial funding, of

To exchisue the best tesults s necessary 1o
sysematically address prabiems in the
systerm. One needs 10 hove o gecd pian,
and the best way Is 1o have o good long
ferm pian, for exampie O five year master of
electicity pian. This & nommally done by

houss, by having the ight foois (a numoer of
soffwore piogroms), and the abity 1o 6o ful
ring. basically on s own, Ore needs 1o
acnowledge that no one knows out
systerms bietter thon we do. Havingthe correct
took, the enginsst is able 10 simulate IF
scenaiios and moke the most approprcte
and cost viable decisions, and ulimately
proMtzs projects. Knowing each year what
Wensad1o cio wih fhe valabie funds makes
wolk saser. Master plans need 1o be part of
fhe municipal IDP as fhis covers caplial
projects, shengmening of e networ and
fure upgradies, efc,
What we have done is mecsured n yeas
There has been no quick i

Buying new equipment os part of caplal
projects s actually the fist step 1o
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icelence. We opted for new 1chAsiogy

elminafes montenance, A lew yeors ogo,
we stated on upgrade of fing main unts in
he indusiial area as. part of our secondary
medium voltage sysiem in town Lsing new
$F6 fing main urifs. But we hodd 1o halt his for
0 while, as the rote of at

time: was not favorable. But things have

It 5 @ssenfial 10 fguiarly 0o o avalabie
tesfs, which your depariment is abla of
perfarming. Those which you cannot
MONOge con bé oulsoUCed 10 SpeCialist,
Pressure testing of eauipment takes fime.
and lofs of swiiching. Last year we tested ol
medm cables in our systern, and
It Is amazing what we found, We have
facone many cabie joins to prevent fulure:
problers, We cre confident hat cables are

of above are done in a weil-planned
manner, faking Info considerafion fufure
tequirements, Inciecsed demand, efc,

Do you hove a sefutbishment plon In ploce:
and is f fly implemented?

Commen o ony of e plans above, is hat
funding and statf are needed. Baing a
muricipally we epected fo have a
significont aliceation of funds 10 the:

e project and our whole Industial area is
now covered by new equipment. Wo clso
replaced numbers of medium voltoge
‘panels in our main substations, where in
s0me Instances equipment was more fhan
50 years old. Aiough well mainfained. we
hod 1o Opton bt 10 (epIOCS I 16 eNsuss O
good qualty suppl.

00 vou have @ defaled moster or long tem
siscticity plon? How are your copital
projects execuled? What standards are
used when new equipment is acqued?

Preveniafive maintenance
Having worked in indusity for @ numbers of

years where preventafive: mainienance s o
necessity, If wos notural for me that such

In oider now,
ores we need fo lcok of carefully and
possibly replace in fhe futue.

We prefer protection fests 10 be done by
speciofsts b conjuncion with Crcul biedker

ensure fhat you have a well-pratected
sywem in pioce.

Infrated fests are o fypical preventative
fraintencnce ool We do thase anaually
on theful medium volige system inclucing
alsa low vaitage panels In subsiaions; his
10kes days but It js worthwhile and
fremenciousy helphu. We prefer 1o perform
fransfomer o fests, rather than just regulcrly
platiyng the anstomens.

wias. We ol have pIograms of af natse,
out oien Mese 66 1o Not work wek. And
50, w8 nead for ask why? We Usad o pafral
ines cny when the cicuit brecker fips, Now
we do it every month a5 part of our
progiomme.  Reguiar inspection  of
equipment even visualy. con prevent fhe
‘ocourence of serous probiems. s amozing
hat even staff on iower levels, adequately
frained, are oble. fo come forward with
voiuable Information about possible
probisms I e system. We have about 30

reguiar Inspechon schedues which are very
mmmmdl’nmﬂ
starfing rom patoling e ine, substation
inspections, substalion botery checks etc.
The higher tha fechnical complesdty of
equipment, the higher the level of stoff is
involved. For example, cerfain senior stoff
in depariment are personally responsicle
for maln substations In he systern. The
fhe crucial

fiage tests are

of ammeter 1eading or preferably using
Ioggers. We nave over a pafiod of years
abiained o quantlly of loggers which we
installed in substations, In order fo have a
1ull 00 profie. The fesutIs ot in the winter
penod we have a balonced ioad. ond we
have practicaly no call oufs duing winter.
And some of you know how cold Esteourt
con bal

Do you have o maintenance progiam in
place and i inplemented fly ifequency
of nspection and fest?

Retubishment pian

We found ot n order fo ihere

has aiways
been steady over the vears .
Altogeter what ore the resuits?

* No problers in the system

* Panned work I8 our main objectiva
which In fum reduces tne amaunt of
breckdowns in he fullis.

These are all the relevant events which

occurted fiom 1 Jonuary 2002 coveting
aimost tves years:

area of fown
gamagsd by contractor. Protection
opemted conectly. Power resioed in
46 minutes. The SMS systern which we

Infroduced o few years ago faciifated
© quick response s all senior sttt
aftended o nis faul:

Two MY cables supplying fhe main

water works simultaneously hif by a

lightring stiike. Protaction oparated

comectly. Power o e water woiks was
testored on the same day.

« Eskom power falue cousing 3 hours
Inferughion f whole: fown, (lown \T's
on fhel BB KV subsiation).

¢ fudl ke Mimosaddie: tfpoed on two

e lofs of ways fo reploce essential parts of
aquipmant and basically extend tha lite of
/out squipment, Everywhare possible, we

« replaced:

= Mecium voltags  Gilcut breakers with
upgioded ones

fraquency of

Ik 10 the prevention of fous,
Besides visual checks, we have infroduced
@ number of oiher fests such as:

Prasiure fosts of equipment (DIaNNUa]
Clfcult breaker and profection fests

(pionaually)
* Transformer oil fests {annualy and on
fmain franstormers &-monthiv)

¥ relay with an
electionic one,
» Amount of medium voitage  circult
franstorrmers.
Oid battery Moping Unts,
= Every bome low voltage ovehead e
in fown with gedal buncie conductor,
Every box In the CBD area with a

street lighting In fown has been
compietety lefubined,

e cf equipment i probably
where the municipal engineer is most
chalenged, a8 funding Is Ghways Imited, Al

i)

Profecton cpeiotod comecy: Fowss was
resioied on he same day,

As yoU 0 able 10.5ee, ol of he above

events [besices e Eskom falLie] aie minor

Incidents affecting imited creas for o shot

petod of fine,

The main- achisvements of all our
proglammes

*  The prevention of every fouttwas beyond
ot power

* Protection on qil occasions operated
correctly

Business and indusiy hove not baen
atfected excepl in. the case of fhe

*  No cfher lolutes of equipment

Engineer's 1ole
Tris Is just one side of the sfory, e ofher
side relates 1o fhe human ospect: how
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Network reliability in South Africa and its
allignment with infemational practices

The electricity supply industry (€SI) of Suuﬂ- Afiica Is sef 10 URGBIGO @

resiructuring of fhe eleciiicity distibution

by Baden Chatterion, Eskom Distibufion Technoiogy

change aver fhe nex! few yeass. The main diver is the

fundomeniol
with fhe Integration of the iocal municipalifies and Eskom Distribution Division info

six Regional Electricily Ditibutors (REDS)

concems about wo basic cifical issues:

* ihe price of slecticty (and fhe annuat
Increase) and

* the miability and quality of electricity
supply received.

B0 of these wo customer concerns wil
provide chafianges 1o the futwre REDS, he
National Energy Reguiator [NER) wil be
required to effectively reguidte these two
customer issues in South Atlca.

It will be expacied ihat the REDS will
achieve improvement In business
pertormance over fime due 1o the

onomies of scale, enhanced business
afficiencies, Improved aperational
processas, improved govemance and fhe
presence of compatiors.

Thete &5 an expectaion inat fe relabilty of
siectrical supply wil aiso Improve when
reguatory Incentives are full Impremented
in Soutt Afiica and REDS in the future.

he nifed (U ctter
electiiclly privalisafion, show a 38%

in custormer minutes lost and
an 8% improvemant In the flequancy of
Infertuptions (measured on a fon year roling
auerage) from 1986 %0 2000, In ine Hew
Soutn Weles and Victora siates of Austalio,
the customer minules lost Improved by 24%
and 64% fespectivaly (1.

‘e netwark foladilly Improvements ware
experienced in fialy when teguiatory
incentives wera intioduced. There was o
43% Improvement In the average
infenuption  durafion and o 30%
Improvement of he aveioge frequency of
infemphons over 3 yeass (2}

Outline of paper
Tnis paser daais cltecty wih 1he peteor

I the Eskom Distriowion Dhision A high
level nefwork reliaiity Comparison of
infemational wiifles is provided.

The lassons leamf by Escom Disfibution
Wil be discussed. The infomnation wil
be appicabie 1o al fhe municipalites
and will be of diect use and benefit
10 all the AMEU members,

Power quality

Power quaiy compitsss of quaity of supply
(@05) ond network reiablity as shown in
Fig. 1. In oMer words, powsr qualfy is the
measure of the aualty of the voltage
wavelom received by fhe customer and
measures the reliabiiity of the received
voitage wavefom,

@03 deals wilh voltsge wavetorm qualty
and Lses meffics such a8 valioge dips (X, Y
Z.Tand Scios), seguiction, homonics. ficker
and unbalance Network refabily (s per
Eskom Distbution and IEEE definions] dedis
with the fiequancy and duation of nefwork
interuptions [or outages). These con be.

sustanad Infemupfions (long) of momentory
Intenuptions (snor) for fhe network. of fhe
Inctviual customers.

Power Quality

Fig. 1 The componens of power quolfy

vary fiom one tiansission Uity 10 araiher
This s Gue 1o the aifference i Inferprefation
of concepts such as delivery points and
1eceplion points. the difference in operating
scenanos (back feeding optians. 100d Siafus.
andinterconnectivy) and the voluntary and
Involuntory lood recuctions, The distribution
Indices are more Infemationally stondord
and consistent amangst he distribufion
uities, but difference In inferpretation doss
exist (especially on the “finer defails” of
reporing).

The aavantages of the netwok reliabiy key
pertommance indicators (P) ore.

* Forecasting and frend onakysis on the

network  performance  aliowing
appropidie pefomance

 infemphon performance (NFP) becouss ha
* hetwen Imemugpion measres

plang 10 be
Evaluating predicled pertormance

* thvee key components:

* Retaoity [fecuency of eiofed maics
Avallobity (duatioh related mafcs)
Secury of suppy (undes frequency load
shedaing reloted mefiics).

Distribution and fransmission network
reliabilty indices

The two basic categoles of network rescbiy
Indices are customer-based Indices and

reliabify - the inferuption
mwwmmsmmmh

d Indices. Ci
mmﬁmtmmmmm

amchrnbwn‘wmhimemcum
and key ssues are aadessed.

ne relevant infemational stondards ond
proctices wil be discussed with the focus

for individual custamers.
mmmmmm
and duiation of Infemuptions of loads.

The Iransmission nefwork relabillly Indices
ane not

Intioaucing
suskainable (long teim) perdormance:

|

ang experiences again fhe actual
pedomance (measured).

Netwark reliobilty siandards
The American Insfitute of Electical and
Eiecironics Engineers (IEEE) woking group
(WG) on system design (15.06.02) has
compied 1he P1364-2003 standard “EEE
quee for elechic power detibution rekabily
incices”, that provides e Namoik: relobaty
methodology and reporting

20
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The infemational [EEE fask force on autage
feporting pracfises funder the custodiorsnip
of the IEEE WG on system design) is busy
draffing @ standard inat will provide
Information regarding data collection,
validation, storage. and reporting prachices
resaied to nfemuptions and outoges offecing
electric powsr distibution systems. Eskom
Disrbution s represented or the fask force.
The Intemational Biscticechnicdd Canrission
[EC} standrds on power Gualty hove been
@ouped Under the broodet sat of the EMC

Macium and high voltage categorses for
ety reporting

For network ieliabilfy reporting purposes the
folowing volfage group definions are usadl
i Eskom Disribution

Medium voltage (MY) wil be regarded as
nation, votage levels of 11 k. 22 ¥V and
33 1V, This a0 includes the "o 1,73 k.
2.2, 33KV, 6,6 K networks in Eskom,

N
ng

are counted in fhe refiobiity indices, if thair
dusoticn s equal 1o.orfonger fhan 2 minutes,
This defalled practice does fend to
“penalise” Eskom Distribution in network
seliablity benchmark exercises.

Eskom Distibufion will be: changing the
sustained Infenuption fime window fo 5
minutes for MV networks fo align with the
IEEE P1366 standard. In some cases
automatic switching operations (achual

vollags levels A4 K, &6 kY, B8 KV ond 132 k.
The 44 kv

41000, Atough ot focused on inempson
pertomance drecty, e IEC siancad ford
asockaled fechnicdl repors) forrs a sioring

o their HV related 0esign characterisiics
and appicaion as o ditbyton vollage In
Eskom Disrbtion.

paintin
fargets (defined as planning levels In the
‘standiord).

The European fechniced siancord EN 50160
provides dsfinifions on short and long
Intemuptions,

The existing NRS 047 (elachricity supply
Quallly of-senice] and NRS 048-2 (M and
¥ quality of supply requirements) are nof

performance feporting will be definad
seporately by ne NER

Esiom Dishbuion has iecenty published its
own standard (DISASACT3) “distrioution
network performance KPI definitions
Sondaicr. The: Estom standord aligns with
The [EEE P1366 document; fevises the
aisting netwon ipliobifty incices: “cieans
up® certain exsting definitions and
indices

The impiementation of this standiard on
‘exisling Eskom systems and dalabase &
currently being reviewed due fo the
potential purchase of the outage
management (OM) product of @ dtibuion
management systerm (DMS) vendor

Overview of distibution nefwork reliabiity
indices

MV networks are’ generoily
classified In the vollage range of 1-36 K,
SANS 1019 does spacily MV 44 kY, but also
fsfs 44 W under ranga B with e alner HV.

category of networks in the MRS 048
standards,

Nefwork infermuption cefinfions

In Eskomn Distioution o sustained network
Interruption (or Ioosely referted to as an
oulage) Is @ network svent for which
slectical supply wos off for 2 minufes or
longer. This 2 minute fime window apgies o
mecium valtage IMV] and high verogs (HY)
netwons, It is requied ihat there be o 100%
Ioss of voltoge on fhe affected phoss: The:
NRS (48-2 defines on infemution n ferms of
ine disconnection of the supply point. In
Eskom Distribution the outage is elther

on MV natwarks o not get
complefed for severol minutes and
exfending fhe window out 10 fve minules
wil 0o more accurstely clossiy sustoined
MV infemuptions, This fime aso
differentiotes between he automatic
[systarm) andt manual operator) infervertion
o fesioe nefwork supply 10 e cusiomet
The sustained Inferuption fime for HY
networks s proposed ta be reduced 10 one
minute 10 align with Eskam Transission
proctces. but may have 1o be feviewsd
ond mointained af two mindes due 10 he
potential teiacontiol constraints. (One
minute classification Is commonly used
infemanionaly by Hansmission Lkies.|
These Eskom Distribution definitions allgn with
fhe NRS 048 Gefinifion of o forced
Interruption ond with the subsequent
classification into sustained and momentory
Infenuptions.

Piared ond forced infermuptions

NRS 048-1 provides e definifions of
plonned and forcea  unplanned)
Infermuptions, In the Eskem Distibution
context, forced Intemuptions are loosely
1efeifed 1o as “faults”. The sustained
Intermupbons can then be broken down infa

An oulage is usuoly refened 1o in tems of
e state of a component that s not
avalobie o perfom s infended function
due 10 some event drectly associated Wi
ot companent
A miomentary inferuption (short event & on
‘ovent ess fhan 2 minutes. The momentary
inferuption can be fhe auio-1ecicss (ARC)
opatation of a cicut bragker and o 100%
Tese

thekr

The plonned inferuptions are regarded os
contolianie events and the unplanned
Infemuptons a3 unconrolabie events

A plonned infesupfion is e 10ss of Sopply.
hat resufts f1om a con ponant delibanately
being faken out of senvice ot a sslacted
fime. usucaly ot the puiposes of consiction,
Preventatve maintenance o repait.

A foiced infenuption, s e 10ss of supply
mmmamhmw
of

The folowng s bossd
on the mecsurement and reporting
memodciogy appied i Eskom Ditouton.
The intention is share e opplication of
network reliability measurement and
18poring and fhe cifficuties that can be

and databoses I 0loige and Complex iy,

are reporfed
separataly ond exciuded from he suskained
Intemuphion sty index catcuations,

The primary network intemuption s called
1he event and the associated netwark
eperation due 10 foul finding cr swiching is
colled a stete change. On average an
awent can consist of 2 fo § asocioled siate

O @8 soon @5 swiiehing cperations con be

by Improper operation of equipment of
human erer

In Eskom Distribution fhe planned and

intemzgtion are tive
based and depend on he amount of
naiifcation e about e pendng loss of
supply hat wos provided 1o fhe customer.
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Where possible fhe customer should bs
gven ot least 48 hours advance nofification
befare any pianned infemuption

Custornar voluntary load feduction everts
are charactersed by he curiaiment partial
‘curtlment, of teduction of cusiomer load.

s measured and reported separately
using fhe under requency lood shedding
1UFLS) metics.

Sustoined infemuption Indices

The foliowing ore the key sustained
intenuption Iindices used and their
dfiritions

A [sy3tem overoge Infemuiion flEQUEncy
indiex]: The SAFI of @ network indicates how
affen, o0 overags the customer comected
wouid expatience a sustained Inferuption
per onnum. Mamernaticaly SAIFl con be
expressed os:

“Total munberof customer o pa
e
CAIFI [customer average Infarruption
frequency indiex): The CAIFl of a nefwork
incicates how often, on average crly e
customers affected by an Intenuption;
experience a sustained infenupfion par

used In the denominator and not all the
customers seved. Mathemalically CAIDH
con be expressed os ether :

oustomer inlerruption duraions ps.

CATDE= £ number of Customers intemptions

A s aiso he railo Gf SAD and SAF| ond
con be expressed 0 |

. SAIDI

CAIPI= saitt

SAIDE = CAIDI X SAFI

The general case is for CAIDI < S4IDL. as
CADI oy tokes Into account fhe numer
o effected cusiomers

IDi angd CADI

Eskom internal ralicbitty Incices
In Eskom Distioution there ore infemally
reported ingices that measure the
fransfomner evalkabity {only accaunting for
Disibution coused intenuptions). There are.
alsa inlemalincices ot are @ modfiad forrm
Gt SAIDI ond SAIFI for the flekd work sfaft

HSLL (WY supply fass index); The HSU of @
netwark Indicates the montnly average
networkloss LGhion by e HY plont nstoed
due fo sustained intaruptions caused only
by Distibation. 1t s a measure of the HV.
fronstomer avaiobiity ond Is expressed a8
hous per month; The HSL will diso inchide:
WV plants ol have been cffected by MV
related through faulfs on the network.

measure he avallabilty of supply. The

durgtion of nfenuptions SAF and CAF are

Indices fhat measure the reliabiy. the

requency of Interuptons, of the electical

supply; The Indices can be broken down

info thelr plonned and unplanned
tfor detalled analyss.

A is very useful when o given Galendar
yaar s compared with ofher calendar
years, In any given calendar yedr, not ol
fhe customers wil be affected. CAIFI can
bauedmncogmu:wmquw
i the reliabiity of a distibution syster.

annurm. The cusiormer is

SAF In that anly fhe nuMDer of custamer

The Euiopean converiion is fo refer 1o SAID!
minutes iost
‘customer infemuphons (1

Mormantary intermupfion indices

HSU can o5

NASU (V. supply loss index]: The MSLI of @
natwoik Indicates e average neMO 0%
Guation by e MV and LV pient instoted
cue to sustained inferuptions coused only
by Distribution per month. Msl is
‘matematcaly simika 10 HSU but win
MV onsfomens ondl MY reicted MVA used
in the equation.

The SAIDHN anal SAIFLN are reliablify indices
of the network, The "N sepresens network.
These are smilar 1o e SAIFl. and SAIDI
Indices except fne nUMBICIor only Includes
ihe events and not fhe associated siate
chonges dua o swiiching Gn 1ouf fnding
‘ona he denominafor i fhe folal Aumber of
Instatied and not the fotal

& tned n ihe Genominalorond. e following are the key momentary
not ol the customers
CHIFI MAIFL average
Pl i . o frequency Inciex) : Tha MAFI of o network
oA e e T Ingicates how offen on overage the

SADI fsystem average inferuption alretion
Ingiex): The SAIDI Of G NBMOR ndcates e
aveioge curtion of o sustoined infemuption
the customer would experience per
annum. It s commonly maasurad In
custorner minutes or customar hours of
infemuption, Methematically SAIDI can be
epressed as |

customers served would experience a
momeniary inferruption (M) per annum.
o

served customers on e netwark.

The sfate change fiuctuations do not
accurately reflect fhe level of “petwork
performance” but do reflect the lavel of
“customer reliabliity experienced”; The

[ Tossl umsber of cusiomer M1 pa.
MAIFL= 10 umber of customers served

MAIFie [mamentary averge inferTuption
fraquency index of events): The MAFie of
a network Indicares how often on
average (frequency) the Guilnmuil

SN S

would

CAIDI [customer avercge nferruption
duration Index: The CAIDI of @ netwerk
inclcartes fhe average ckalion of 0 sustaned
infemuption tnat orly fhe cusiomers affected
would experience per annum, It is

measured In customer minutes
or custorer haus of infemuption.

mmmmwmmmmh

‘eveni per annum.

If two of mote brecker reciose operations.
[ARCs} o mamentary Intetnuptions occut
witin e feievartt window pefod for fhe HY
ang MV ceftions, then fhese infenupfions
il be conscered as part of he momentary
event and wil only ba recorded cs a sngle
momentary event. Mothemalically MAIFie
con be expressed as:

“Total nussber of cusiomer Mleventsp.a

folal number of customer

inthat he haa
an interuption (customer reliabilityl and
lost supply than fhat 8 successive
operations accurred whie fout finding
Inetwork performancel, The fault finding
Is Irelevant as the customer Is without
supply anyway, From a network
pertormance perspeciive, i Is he event
ot Is Imporant and not the numbet of
stata changes. The fleid work may feel
that thay snould rafher be compacted
‘o SAIFEN and SAIDIN.

Major events

Amcior event (VE] & on event fhat exceeds
fhe reasonable desion of he operational
fimis of he electical network.

The IEEE P1366 stondard proposes hat o
stafstical opproach s used (Beta Method]
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1o identity major event days (MEDs). The
pupose of this statistical approach & fo

Depending on the sfep restorafion
ethodclogy used by the Uil he defined

allow malor events
fiom dally normal operation and in the
process, fo beffer revea ands in doiy
eperation fhat would be hicden by 1he kge:
stafistical effect of major events.

A major event doy |s a day i which the
utlity clally SAIDI (SAIDciay) excesds a pre-
detenmined fhreshoid SAIDI vaius. The SAIDI
reflabiify index s used €3 tha DosS of the.
ME delinifion since it leads 1o consistent
resulfs fegaidiess of Lty size Gnd becousa
SAIDI is 0 good indicator of operafional
ana gesign shess (3]

The daly SADI valuss e pretened 10 the
dlally SAIF| volugs because fhe SAIDI indax s
@ better measute of the fofal cost of
readabilty (inclucing Uty repalr costs and
customer oasas, than e SAF indax. The
fotea coat of Livelionity wouid be @ better
measise of e sze of o mojor event. bul
collection of fhis data is not practical.

The caloulation of SADI per day for Estom
Distbution s @ sysiem challenge o3 fhewe
are six independant databases for each
region, and o pocess challengs because
0% of ol infesuphons i o menth have o
e manualy valldated and cudted.

The Eskom Distibulion proposed fhat the
definiion of o mlor event s when *10% or
more of of customers af @ regional level
only are affected by an abnomal event in
924 hows perfod” [4]. The appicaon of this
ME process has fo be fansparent and
ouditable. This definfion aligns with iha
commenly used major event criterio of
siocticol uiies in ha USA

Curmeniy, in Estom Disiibuticn. the nework
185abilty vokes INCICS e malor events.

Step resforation of supply

Step restoration is e process wheré 1he
actions of the utilty during intemaption SUpaly
testaration mimics the actual customer
minutes experienced by e customat The
customer minutes are ceeualely fiocked
@5 Customers have thelr spply restorsd. i is
assumed that the situation of “all the
cusiomers off ond of the customer on at
the same tima" will be the worst case
scenano for netwok resabiity Indices

@ nuge efiect on e peromiance indices.

The following two definffions of an
Inteuption duraon are Used

The Inferupfion starts when the
customer calls 1o fhe custormer call
centre ond fhe infemaption ends when
suppy s restored by the field work sioff
¢ The interruption storts when Mnare & o
fock signai on fhe SCADA monitorsa
substafions ong breakers. Tne end fme
s when the breoker i refured back o
the supely signal, provided by he SCADA
system.

In Eskom Disfrioution both of fne- above,
apmieoches can ke used (including the
papet operating (0gs) 1o ensute fhat he.
sfep restoiaion process accuraley efiects
what fhe cusiomers experlencad,

Date connectty

Data connectivily 1efers 1o the complete
and accurate number of customers
connected fo a fransformer. In Eskom
Distribution fhis Is referred fo as the
customer network link (CNL. The process
of connectivty rafers 10 the cbify of the
system fo Infer the infenuptions onto all
ine affected customers feven those
customers who did not call in), from data
related 1o the recelved calls of from the
location of fha affected device on the
network.

When G fronsforme thar sanves 12 customens
foils. bUt only WO customess cal In, does.

connectivity and automated outage
ma systrms (OMS), utiiies have
been known 1o experience Incrensed
eliabitty levels.

NER refiabily requirements
The NRS 047-1 standard provides the
minimum performance requirements of
planned and forced Intenuptions of
overheod and underground networks. The:

sl be mel wih regard 1o ot
lest 95 % of fhe customes,

i Eskom Distibution, mote fhan 97% of fhe.
networks consst of overhead conductors.
In effect the network reliobily requirements
o ol overhiead lnes (<22 k) ore SAFI <60
and SADI £200. The major coNcem about
thess indicative vakes are that ey do not
fake ko account the network length. Thers
aré no reliabliy Ievels defined for a
custornel on the end of o 300 km radial,
fucl Ine In South Afica.

The NRS 047-1 standara provides. fhe
folowing minimum cusiomer resforation of
suppl fimes affer @ forced nlemuption :
30% of cusiomers wihin 1,6 hours
60% of cusiomers within 3,5 hours.
0% of customers witin 7.5 hours
98% Of custonners witin 24 hours

Fulae reguialory reporiing

The NER power qually acisory committes
in 2003, recommendad e 56 of the IEEE
network reliabiiity  definitions and
calculation methods for requiatory
tepoding in South Afica.

The Intaruption pedormoncs Incices SADL
SAFI. CAIDI ond MAFI (and In thew plonned.
and unplanned components), are part of
e requiraments of he fulure elechiclly
disibution padarmance monitoing system
[EDPS 10 be Implementexd by he NER.
The relevant information 10 be monaged
by fhe EDPMS Includes financiol

2 A ufiity with compiete GICUt c

1akes the two calls, knows thot the
ansformer semves 10 other ang
wil tecord @ loss of supply fo ol 12
customers.  Utiilfies without ~circuit
connaciivify may only count he two cals
as the fofal affected customers.

Without proper connectivity thioughout the
Network and systern, thes s smply no way
10 knaw 118 exact number of customens
ot are out of supply for any given
component follure nor fo recerd the
number After

statistics, safety stafistics,
environmenital patformance statistics,
customer service performance siatistics
technical performance statistics, and
fesource stafitics. This

wil be Lsed o support strategic goal sefing
and ecanomic feguiction (8]

The EPOMS wil promote he use of incentive.
based regulation (IBR). Accurote network
Inferuption diata and Information systems.
wilbe cilfical for successiul implemantation
of EFDMS and effective 18R The IBR will
fequIre accuate IepoMing méthods and

autornated Mapping systems wifh circuit

2

forget seffing.
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For exomple, In he case of Norway. the
dota was accurate and bosed on over fen
years of monitorng, whereas in the case of
Toly mese “amiory” faige's were set based
on only two years of dala for some olen
distripution companles, no data was
avalaoie ot .

The NER needs 10 ensure fnat there is uniform
ond consistent network riobilty reporting
of ol 1he icansees In Souh Afica, The redily
s hat only proviaing & basic: reliatilly index
fommuia (such OF SAIDI wil resull in various.
diffesent infesprefations and vanous different
approaches fo which skements ore inchuded
or excluded in fha data. This may be a
patential problerm whers oensees May D8
undier pressue 10 seek oop holes” ihat make:
thair perfomance figuies iook befter. This
ey 1equis the compiation of a NRS 048
feiated stondord o look af the MV nefwork
tellabiity measutemant and teporing

where :

2 e new pios and R1 i the cunent piice
71 Is the guictory price Index which may
be the consumer price Index (CPI), the

producsr price index (PPY) or arty ofher index:
which the NER may consider appropiote

X Is the fofal productiviy foctor, which is
‘calcuated fo present the level of afficiency
which e NER wants e reguiafed entlly o
achieve,

215 0 factor for exogencus coss that are
‘outside the contiai of ihe uiify managemsnt
These costs are subject fo fne NER appeoval
o whether they cualty of ot

§ Is the reliabllity and qually of supply
incenfive/penalty

By appioving an increase less than tha
RP, the NER forces the utiity fo control

Tig. 3 infernafion SADI comparisan resul

el costs fo also Incregse of a fate less
tnan the index. The wlitly should therefore
make sua that they achieve Productivly
equal 1o or greater than the X factor,
This s achieved by the ullity combining
inputs thot ore possibie of the lecst cost
but  which ochieves maximum
productivily. The 1BR taigets ore for long
ferm Impravernent so are nomally aver
several yeoss (1o exomple three yeors in
Europe)

Network reliability improvements were
sxperienced in Ifaly when reguiatory
incentives were Infroduced, There was o
43% [mpiovement In fhe average
inferruption  duration and @ 30%
I of the overage frequency of
Intenuptions over three years [2].
Intenational have stared o also
consicer momantary infenuplions (MAFI)
ond voltage cips os part of @ holstic 17
appication.

The challenge will be 1o find appropriate
pettormonce levels that r sustGINGEs in
the long term. Soma of the short term
bosed decisons by @ UM, may fesut in
the focus on the poor performing
networks, but wil not address fhe nommal
operatien tvpe maintenance and
refubishment requirernents.

specication for ol icersees in Soulh Affca T —
Future inceniive based regulation " [ EEE WG on mptern cson 1997 urvey quario 2 resus
The netwark reliability | ST o 2
pertormance) Iindices will be one of the fiiad
and France based on 1997 suney:
Inpus 10 e folal procucinl factor (X' of bl s )
Inceriive based reguiation i —
T:)n: :xﬂ”‘m&:m' USh JEEEPES TRO Confemnce)
lancy requires
Conodo Inagratedumy rom Canoda 1991 2000)
fhe requiated entity fo achieve, The 18R s
mefhod has repioced fhe existing iate of [ CEEA s 101 UK 508 O 1999 survey rasults
:m mon)memo: wmmmn::w The Chen 7}
Seniony i Dosed o The ek oow dmaond Vi Aro et of 2001 o 7 Ui
economic pinciple of 'profit — 00162003
by cost minimisaton” g
husecla 000 of tesuts ot 2001 2002 0 28 Ausholan uikles
The IBR is mathematicall iepresanted by ol 5
the equation below (8] | el | vaues from P Consuting data Quarthe | over 3 yean.

R2 =R (1 + RAI=X +Z£8)

Roble 2 Sources of Gara e

2
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Refiabiity banchmarking

Infemafional benchmarking

Various utifles from around the world
porticipate in Infernational network
isliability benchmark programs. The
sfandard benchmatk programs ook of
thise vokuas of netwark rekabilly indices,
1) for an events includad, 2) for events
@ciuding The planned Intarmuptions and.
3) excluging major events, as cefined by
fhe relevant critarla established by the
participating uflifies (9],

The councll of europsan energy

and rieed 0 ba foken Into account, when
canducting @ network reiciblity banchmmerk
anercise (9}

+ siep restoration mefhodology

« Geographic aieo

+ Lignining ground fiosn densfy
 Nefwork exposue and design
Degres of outage manogement
system [OMS) autemation
 Complelaness and occuracy of cafa
connectivity

Degiee of system automation (SCADA
and distiowion autornation)

.

reguiators (CEER) a working
IWG) on quolty of electicity Supply
in January 2000. One of the main
oblectives af fhis WG was fo perform o
European benchmaning sudy on Qo
of senvice. This study Inchuded Inferuplion
perfarmance and QOS dala, The
countries that participotad in he shudy
wet : oy, Netherianas, Norwoy, Portugal.
Spain, France and e Unted Kingdom.
Most of he Countiies hod data avoiable
at a regional or distict level [10]

+ Cos ot domastic electiclly pice

STl ke factors ore discussed in [11] A
petformance namaiization model is
pioposed for the distibution network
oparators (OND) In the UK 50 thot a folf ond

Step resioration meihodology
Discussed in defal in sechion 6,8, This mignt
‘seam ke 0 "basic conoept” but he Impact

Eskom Distribution has in fhe.

PA consulting

progiam (rellabity cerfiication program)
snce 2000, with wtities from Argentina.
Austialia, Chite, Brozil and Swedan. The
interion of the program s 1o centty the
reliabilfy dafe CopIuie, processing and
teporing systerns fo align the metrcs with
infeinational measures and best work
practices.

A note of caution needs 10 be made
abaut he difference between o direct
perfarmance comparison exercise and
a fiue benchmark progrom. The
ditference needs 1o be cleatly

A divect performance.

results. Essanfially ona needs fo compare
apples with appies 1o ensule a mors 1ol
and representofive Banchmank exercise in
arder fo gain any ol vaiue.

Figs 2. 3 ond 4 provide a high level network
perormance comparison [fhe sources of
dota are Incicated in Table 2). There is no
underlying analysls of the measurement
and reporfing mefhodology used. The
Intentian Is to provide refiective network
relicbilty leveis of countriesicompanies
around the word

Influancs of key fociors
The following aie key factors ihat inflence

area
The location of the networks. netwark
distance fiom field senvice centers and
the femain [such as forests and mounfainsl.
have an impact on e ieliabilly, levels.
Netwaiks designed for tural areas are
generally compnised of smal subsiafions
with very long radlal networks and with
Iitie network redundancy.

Systems in dense wban areas are nomally
fmade p of Iaiger substations with multiple
networks, fedundant faciiies, shorier ine
lengths ond muttple inferconnectiviy.

Lighiting ground fiash densty

The lignining parameter of imporance fo
atwonk igntning el Is the lighining.
ground fiash density, The ground fiash
density is the number of Ighining sirkes
erperienced pei kM of ground per year.
This s the meoswie of fraquancy of
expected lighining stikes 10 on area of
fina. South Afiica has o very high Iightning
ground flash ciensity

Network exposuré ondl casgn

The percenfage of he networks hot ore
overhead compaied fo the percentage
of the networks ihat are underground piay
an important part in the relabity levels
Irwﬂlmtound thot ufiities with © large

number of faults experienced on cable
networks, On fhe il networls, the basic
Insulation levels (BiL) of fhe woadpole
stuchas is imporant. A rural network with
204 of exposie s inherently less. reliabie
1en an uban network of Sk

Degres of OMS automation

For a fuly connacied model, the exact
numbe of customens infenupted s known
regardiess of fhe system configuedtion. The
most accurate OMS systems have fully
integrated giophical infoimation systern
(615 connected that provides network
Gonngcihiy and customer counts.

The biggest impact is when a utllty is In
fiongifion from a “legacy” system 1o a full

level and somefimes inaccurate of
Incomplete doata fo assist with customer
suppiy restoration. A full OMS system has
compiete and detalied dota connectivity
with tuty infegiated GIS and automatic
fracing of events.

Cemplefeness and gecuracy of dota
connectiviy

Dota connectiviy retess fo complete and

reters 1o e abilty of the system fo infer
outages onto ol affected cusiomers (even
1hse CLSIOMENs Who did ot notiy fhie ufity),
fiom dalo rekated 10 e ieceived cols of
the locafion of 1he affected device on fhe:
network,

Degres of sysfem oufomation

The degree of SCADA covarage and
distibution autornafion [DA) used by o utiity
plays a Impadant port in the automation of
network fault idenfification, isoiation and
restoration. This usuall Improves the duration
ralated reliabily incices

Performance measirement mefhodoiogy

Many ufiities have developad mair own

sfandords and eliminate such events o5

mainfanance (s oulages, cusiomer

caused Inferruptions, public caused

Interuptians ana events overa cerfain
ucion.

Cosf of domestic eleciricily price:

The domestic: slecicity prices are @ high
level indicafion of e caphol expenciture
By O Uiy on 1hé network. A high domestic
schicity pice Indcates ot e networks
ate  bult witn redundancy and

capies have
better narwom reliability due 10 the iow

2

and shouid have better
NG levels.
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Potential benchmonking of ihe NER
The end oblechive of o pofenticl rekabity
benchmark program by e NER . 10 cost
effeciively, improve: the relioblify of PR
in South Africa. The benchmark con only
be effectively done once e s  LAfomM
‘and consstent relabiity measurement ond
tepoting of all lcensees in Souh Afica

The NER needs fo compare apples with
apples for occurate and reliobie
performance reporting and possioie
benchmarking between licensees in South
Affica and potentially with infemational
utiities,

Tris wil qissist in deterrmining which Dest work
practices the licensees shoukd implement,
to improve the reiiabilify of supply 1o
acceptable levels.

Vole based angineering

A new trend with intermational tlities is
the concept of value based fellabilty
engineering, This is e optimal design of
a netwark 1o reduce costs. but stil fo
ensuse adequale qually of supply and
network reliabilly for the customer. The
value based reliobility planning
methodology aftempts 10 provide the
minimum cost solution for the financial
Investmants of utiiifies.

In a vaiue based approach, there aié no
absolute volues for the relioblity indices
(ike SAID! onct SAIF) that are appbed 16 all
networks n G utlity. Rafhor the customer's
reiobilly fequirements. custormer mix ot
industry; locafion of the netwark and
Qesign detemige the acceptable
reobity levels.

The custome is offered variaus resabity
fvais | an network design and
Gonstruction efc) and the associated
costs for each option. The natwork
plonning is becoming more “customer
driven’.

Lessons leamt

* There needs o be @ combined 0CUs
on GOS8 and network resapilty, Eskom

o Network relianilfy i 1o bs compoctad
ot il levels In the business (differert
weightings or components| 5o hat
1here [s “ownership” for all staft
“Tighter” network relicbilfy targets ore
unpopular especially i financiol
bonuses are linked, but crifical If the
network reflabllity levels are fo be
improved
The “small things® can ciso moke o
“big Impact” on he reliabilty levels.
Gptimisad fisid staft switching and
fault finding and the corect step
restoration praclices requie @ cultuie
change in fhe busness.
The Intemanonal reliability benchmark.
results can result In a “distorted
plcture” and “appies may not bs
compored to apples”. A closer
i jand understancing of the:
“finer workings® of other utilifies is
important. What nefwark reliability
levels are  occeptable  for
South Afica 7
he rellabliity measurement and
18porting metnodoiogy. needs 1o be.
uniform,  consistant and  most
importantly cenect. Only then can
nce progroms
be effectively implemented on
accwaie and relable dato.

4

passible and can 1ead 1o “unsatisfied”
customers. Customer awareness and
sducation i vital 10 prevent his

There is an expeciation that the network
reliaibilty lovels wil improve In e futue
REDs and the 18R application. I s important
that reliabilfty benchmork programs ore.
used fo supporl fhis performance
Impraverent cive.
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The odyssey towards corporatisation -
a roadmap for REDs ahead

defines the joumey foward corparatisation
afion. With referances 1o the formation of REDs Ahead i credtes a roadmap for the creation of

The document
In terms of the suite of new

oy Al van der Metws, EDI Hokings

with the fosmation of Cenfiec (Pty) Lid - fhe fisst municipal enfity In SA, crealed

e regional electricity distibtors in SA with amphasis on the requirements 101 1he success of the new uflifies from a finance, govemance
view.

e Mangoung's (M) slecticly undedaing
celabrated s Canfenary anmversary In 2002

invesiigations
s of the Systerns Act [1] fo prépale for

‘and Institulional ooint of

REDs Anead, At
fo guide the process was In a stage of
Gevelopmant and e oy pincioies
avaliobie came fiom ihe EDIRC process
nsthled by DME. The kafter process however
wos I efiect a continuation of ihe
Picewatemnouse Coopars (PWC blusorn for
1he restuchuing of e EDI in 54 ond could
offer ifle ossifonca fo1 1he MM joumey fo
fepore for REDs aheod. Soma schools of
fhought hod f ct the fime ot he efiort by
MLM was indeed cne of crealing someting

e 1on REDs — ussmsfmk:mvama

st of he PWC blusprint as occepted by
Cabinet in 2001, It was thus of uimost
Impordonce o mark a successi process, at

£ amos. 007
DI Co
mation
Fat
‘bfore enering fa the RED.
O & Achieved

Erp———

Wil e £ merger AEDS A moct niis] aspientions and wil
e desred expociations be reached?

Tyien Omroraes Aot

i sovicer quolly and carmmescial value of
the undertaking Lpon erfedng Ino 1he RED.
In erder to uncierstand fhe ctions faken by
MLM this paper wil refer back 10 leaming
‘@xperiences of other utiifies, research done
eisewnere and infemational benchmarks
applicable.

The Mangaung's rafiondle

MLM reclised af a very eary stage of the.
teslucturing debate, that the vision for
restuchuing odopled by cabinat, implies
matis fionsleved

e ot e [ ——

o e ¥ s

i iy
o o st E

iy st e
. R — s
peopibssipcopir 4 4 s sy
o e b e 1 i e
= Bt sl et comprins

g2

ouformes goheved.

10le over electicity was yet fo
be defined. How wouid MLM I futuie
administer s 1ole?

In e many debdtes that falowed over fime,
Vorious

ofher concams and Issues were
iierfified 10 ba Importont fol municipaifies.

ofthers, thete were fhe stranded
ossets when the electricity business is
evertually port of the REDS”, MU oty 1o

Info ihe: for be establish regional distibutcrs.
This necessitated o horough Lndertanding
of the eventuai compensation fo its ossets
when part of the RED as per the PWC

ana credi rofing. Infemal economies of
scole In sandce defvery in he municipoly
sail and others.

ond foes fiom the SulUsesSIpIots) on the
fading account. As par the consiutional
mandate of kocol govemment 10 execule
exacutive authority’ over reticulation the

it became clear that It s of essence tnat
Mangaung shoukd prepare for REDS ahead
by continuing with ihe rastuciuing of local
gavemmant as @ resutt of the Demarcation

Act and fhe WMunipal Suchses ACt and. by
iganisng fhe Lnotaking 0s A bushess sty
o capture opporunises for grecter efficiency
and opfimum senvice delvery,

This would:

* Ensuse o clear business defiifion for fhe
fulure revénue steom for Mangoung:

It wil provide experience in such
govemance and service delivery
piocesses applicable n the fulure RED;
Furthermore it wil aiso demonshate
copacily and competency n delivery
1ot Inghtutional necessities such os an
osplnng Meto:

At the same fme 1 il gve lsadentip In
the province fime 1o opfimise senice
doluery wih regard fo Ihe gaverments'
vision,

.

.

 Redorseciions
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e paprivmod
e secisicty

Q,Qw

RED s it

Inasadseing
ey expecially
ihe penerstn eetar

Sccr o the
o sy

Encoursping
v reciar
rareicipaion i the
ek

slacticily suppkes In G competiive market
With Choice ond pIvGTe sector

The: PWC Biueprint® continues by defining
this busness natue further by giving more
atails 10 he expscted business nafure of
he RED axs an enfity not only responsible for
meeting customer expeciations ond futuse
‘capiiol needs whist sering s debt, but also
for maintaining the right geaxing levess 1o
‘ensue sustalnabilfy and an adequate vield
on Investment.

in the compeliive envionment creaiod by
the Energy While Faper, goverment’s nfent
is o level the playing fields. beCause
namnally find It aifficult to be

g
How far does one need fo go with ihe:
procass of insttutional change?
It has been said that I cne Ao8s not know
where you wont 10 go. ony oad con leod
you thetefo. As part of he emaring vison I
wos Undersiood by MUM hat F he oncie
for fhe process & fo MENMISE e DUsNess
value ugan enteing Into the RED,
commerciglisation and e Increase in
business value con only be over
time aiter he Uiy Tws

baih player and referse in the incusty, The:

the tssin nis
suggestad thot seeking the rght outcomes
ond conect focus on fhese, increase the.
chances of (@01 BUSINGSS FUCCEss AN
sanvice dellvery for fhe electriciy
undertokings. In fhe Mangaung's
Investigations focus wos placed on these

from
Genéraion o cieuion wl et tho scano fox
compatiion ond fhe expected efficiency
and synergy goins n the industty f kaige. in
he muricipal envionment in SA fihe Creation
of Gy Power and Centiec: (PY) 1id - both
mmmmmmmmm;

proctsss
s prerequistes. for ihe sehup of e entlly,

‘exercises preceded fhe
cwmwwm piocess and possible
gersmom e

the mone fime avalabie for his ocfion, the.
reater the value 1o be achieved before the.
fronsfer of the skecHicly business* o the RED,
This rekfionship & depicted in Fig. 1.

From the aforementioned the vision
emergad that MUM could 0dd volue 1o s
own business by prepaiing as 00N 03
Possible for REDs Aheod

Mergers and infegrafions
Research has. shown that only 40% of
ergers and nlegrations are

s not fhe pupose of this paper fo um
1gasons for 1he successes and fallues of
such entifies, but only fo Indicote the
Imporiance to seek the tight ouicomes ond

process in South Africa, the outcomes
gescribed in the folowing section con be
\dentified as Impartant for ihe merger

and

Outcomes sought ond ochieved
Mergers and infegrafions of companies
normally 10cus 1o ochieve particular

vole the porent rmuncipoltly needs 10 alow
thesa enties fo change e condifions and
shuchaes Under which fhe enfly operates to
nabia ess enties 1o achieve thess benefits
undar motket fules. AROUGh ownership sl
remains with the original awners. (with
municipaiiies ond ihe siate, wih Estom. os o
cusfadion company) it is essential that
autonomy and accouniobity

management
s ervsaged by he King Code, s alowed 1o
reach hese busness gas. Fig, 3 depicts s

conespondent necessites requited
forfhe EDI restruciuing In South Afiea (oased.
on experience from ofher margers ond
infegraions) con be summarised as shown
inFig. 2,

Developing the way
From fha dbove It con be

be 1o O iarger of lesser extent for
e ED{msiruchaing] fwos impcrant

loumeyn ng

The Centiac story

The Systams Act's requirerens (Fig. 4)

In the craation of Centiec: (Pt Ltd it was
necessary 1o follow all the laid down
requremerts n ferms of e Systems Act
sections 78 -80. Thiee disinct processes can
be idenified, namely the Iniict assessment,
furiher ossessments and and
Implementation. The process starts by

st fo axpicre extemal senvice delivery
opfions [S783]]. Eoch phose s eaimarked
by defivte dechions by the municioally fo

what kind of service

The White Poper ond oet DUBNSSS 5 yery machanism is preferred. Duing

it benchmans. hese it became clear that

The vision, a3 odopled by  On infemal business unit cannol yieid the

govemment In the Enetgy Whila  expectad business vaues necassary for

Foper, plocing indicated
D,

mal
RED.
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Process..
e [ s ] e
i

financiol modelling was undsertaken 1o
determing fnancial viabilty ond sustainaiy
of the fo be setup antity, This pracess is
dapicted in Fig 4. Priar 1o the saie of he
business, e Necessary senice delvery
ageaments wers compled between MLM
ardh e company, fo ensure senvce delvery
fo fhe communities. The govemance

P process s
depicied i Fig 8.

The investigation underaken

= of the business: Al

Sale of
Business

distibution ossets. fiabilties ond staff
were Identified in relation to. the
elechiclly distibution suppses;
Evaluation of all assets In terms of o
depreciated replacements cost (DRC)
- Asets of Rl ld-bilion were
identiied In an asset regisier and a
process was embarked upon o
compile @ comprenensive asset
register tor accounting puposes:
* Tounderstond the futwe requirements e
business is going 1o face, 0 fen year
‘demand forecast of slecticty needs wos
done fo define fuiure capltal needs of
e enty;
* A comprehensve model was bult to
model the enfiy's financial ity ond

“Wires
Oniy'

Centlec’s business model

Combination of customer and asset company
principles to ensure balanced hybrid full service
entity

‘Retail
Only’

Fig. 7

fhat @ municipal entity was the prefered
option in MUM for senice delvery.

The process foliowsd.

The process (olowed n the Cenflsc creation
(Fig. 5| siated wiih 1o siategic visbning for
the eniity (Le whete MUM nesds fo go 1o
f@ach the rafionale i has sat for Msell) and
ihe idenRficaton of s core: and non-core
‘senvices and TUNCTICN lenciensd by the Uty
i hat 8008, Wih 8. 0ot funchons known,
@ new OQANBATINal SIUCHUIS Was designed
0 meet he new nesds. It wes stuctued fo
facHiale GpNOSed Yonsfion of saftfom MUM
o 1he new ety whist mainianing fisxbiy
10 aliow for changes os the REDS process.
untoics.

A shelt company Tamason Tracing wes sed

The business value was
modeled with o dscounted cash flow
(DGF) approach, valuating fhe entity
‘consenatvely wiih a NPV of R77-millon
Day one Income and balance sheefs
for the new entily were compiled fo
refiect the status on day one of existence:

The business is divide info wires and refal
As such fhe model that was adopted
focused on both assets and customer.

Jater Gonverled 0 Caniec.
In the procass, a naw et of
MEMOIaNCUIM and ancles
of association was
adopted by fhe company
and registered with the
regisirar of companies, A
process was followed 10
aopoint on infedm board®
and followed up by a
permanent boor having

Profit

However before  the

The relationship between Centlec

and MLM
Service

COMRONY Was sefup @
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ME vs Company a xing code

s
=« Financlal accountability ot faciars duties
= With pareint sunc »: el
% Bodger meai ey
= Cinly fanctions of pavent ~ Functions to realise
e ! ey Catimum sharenolders
— = Varlous regulatory
= Tequireme s (0 [Pl S & OWHEFS tendS 10 reulite
Fig 9. T Chimge Gurvs for PoGpIB 1 Go0BAING ONONGR. performance st peFformance-—net
= Systems Act it
sewvice. Tnis stucture nacessifates POAMATIY bOHOEK g * COmpRAy MowcIE M
contractual agreements with MLM for
certain ousoucing of savices such as the G0

bAing It is foreseen hat fhis arangements
will change s fhe enfily grows more matue
et ca the EDI sesiuciuing unfolds.

Pacpie’s issues
1t has been said that the human semerit &

Reguar meslngs were haid wih the siaff 1o
Jeceie inputs ond 1o pass Miough essental
infomotion. Ahough mermioars of tis forum
did belong fo speclc Lnkons G even $op
slewcacts were part of s change fonm, ihe
forum ciel et disal wilh unicn mates t ol
but focussed on

Govemance

To cregle fhe néw entty e busness neecs
fo ba transtened 1o he newly cieated
company a3 the new owner. In fhe MUMs
case, This was done when the business wos.
50k 10 the new municipal enty. This sale.
eamarked e tianster of fhe business.
Batwoon o new onner and MM G senice:
delvery ogieernent was put into ploce o
ascond the delvery ke of s kaffer MM
becamea fhe 100% owner of an entty

from @ diect input info @ municipal
depariment 1o ownatsnip thiough o
sercioens in 0 company. o
municipal entity's case gevemance
omenip and effective coniol remains as

Infarmation shaiing 10 the peopse ltsslt

Cantisc: Featres of ihe creaied anfiy

In @ nutshel the choroctestics of Ma entity
created con be s folows:

Lessons leamt

i he completion of such & piocess several
iearing expedences can be idenied. The

*  The entty is.a stancalona elechicity utiity
and o separafe juishic peron;

* Dafine he ratonais for the change and
ine sategy cleary and upfront
freough fhe process s of

W Is o hybrid assat B customer
managenment ciganaation focusing on
bath companents as foreseen in the
ED restuctuing:

* The newly crected eniity has & serce
dalivery agieement (SDA) wih MM
An entity focusing on slectricity
distibution business-functions of fhe

.

this shareholding Info other equity
arongemants and

» s @ commercialy bosed siecticlly antry
Wity GAAP compllant accounting

erfical imporiance fo keep the piocass

focused,

Palifical buy-in for 1he process is of
imponance and criical for

success
* Evan In e most diganized and well
managed ihe plocesses

underforings
fokes longer fhan onficipated
Ringfencing of municpal elecicify
business Is more compiicated ana
Involved than cammony believed
* The copaclly fo execute processes in
‘even ihe best rnning sysferms & often &
problem- 10 kanp he lights buming
whist fronsi
Define dbtalled ard mecsirble
tevenue enhancement and cost
synesgies claary and uptiont,

it Is teally ¢ pamunqm snitt rrum o
municipal underoking fa
© wih the sute of rmmpm iewmbn

32

there Is pienty of appropriate egisafion
1o ba folowed carsfuly and

Appointment of key staff as soon os
possible, fo ensute continully 1
Importont and fhus o sofety et 1o 1he
Teaderhip 10 fks e pIocess 10 end.

What is problematic with fhe current
arangement as o enliy?

captured 1o inclease ihe value of the ey,
one needs fo onalysa whether the new

leces the enfly mora flsxoie.
and streamiined than in the previous

be ochieved over fime and such
organisations have an e of s own fiom
senvice delvery port of view, It wil be rather
dlficult to appreciate whather the
arangements is one of cieating an
envicnment fo ochieve optimum business
performance upfiont, Wnat orengamants.
Wil yield opfimum partormance? What
‘constitutes business success? One needs fo
measire such amngaments agans! cieia
ioid down by curent legisiafion, stipofions
ond recommendations of guidelines such
08 he King Coda and othess. This envisaged
futwe s unpacked In definiiiens and
tequirarments for fhe o be fomed REDS.

Features of the RED

Many features of the REDs con be
identified. For the purpose of this paper fo
understand the business nofure requiied
By e REDS In oioe 1o coptuie synergies.
afficiencies and 1o operate in a streomine

* A new juristic person separate from
existing owners L.e: municipailfies and
Eskom o fhe Siafe

* Thete shoukd be @ ciear spill between
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* e pupose fo maximise
o it n e Soulh Afican cantest of
vice denvery, have nonelor
1 sendce exColence Grmensns
. the stienghs o al participonts
on ecquitrum in cwnesshlo

susiancbiy of me

e

King Code 2 defines clsar govemance and
onmership reidtions In he known company
we. The accounicbily as one of that

the boord, i compared

1 he govemance caongenmert
of fhe sulte of municipal legisiation the
Gccountabiity ends e pa
requiring ho

requiements ond conioss as
m-mmu\ s concem. Tha necesslty of sct
contiols  is

whole

reguiatory
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such @ stuchue can

necess:
eoused ot
cper. s questonale. Bpetence n
ated municipal enfiies in South Afi

n

Inclicon govemanc

lue was added In e In fhe
establishment of Centiec (Py) Lid . The
fionale:for e Change, G saf uphor
achleved

K8 in the RED.
Fiom fris point of View 1 can be said that
MM wos successtul In fts endeavour

However 1o maximi
vailse Upon moving info fhe RED and the
maintenance of fhe curent supius or profit
can only be achiaved,
achisved syneigies and
be unlocked through o process of
commercialisation
dependent on wh
st by fhe sha

@ sharenoiders

evels I 1he 1o be

enclés can

This will jargely be
e paradigm

uilly fo @ business snterpiise: wil be mode
and whether the enfity wil be allowed fo
SONUD SNUCUISS N SySterns 1o

For this full monogement Gutonomy and

aceountabilfy s neaded as fec
the King Codle 2.

i appeces that the sulfe of
jicition cioes ot &a
‘paradigrm shiff andi it s sus

ew municipal

Iy allow 1o .
gesiad fal some
utional prodlems fhat do
amper the: ary 1
#mol business performonce, As
s to tell whether real long-ferm
customets beneft wil be achievad in the
rent miunicipal ently smichure Undes
curent legisation. 1 s suggested fnat the
defir ity 05 the
prelenad sucture for the RED appears fo

et wil

N O O mMunicipal &

and will nat yield the
erwisagedens o envisagedinthe differert
rasiotsing documentation and fBsecs
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Key industrial customers —
what are the options?

The postion of key Indusinial cusiomets, 0o refened 16 o3 pofentially
clotled by

by Corie Visogle, Eskom

‘cusiomers, In the restucturing of the EDI hunﬂ?ydbow

‘confesiable
ihe policy mokers, The first RED is pianned for middie 2005 and tnis issue needs urgent atienfion.

Key Industial customers form the engine
of the Soumn Afiican ecanomy and use
aige amounts of energy. In some cases
their sisctricity consumption makes up
e than 30% of the operafing cost. As
far back as 1996, key industriol customers
expressed thek opinion, a5 por of an NER
Laige customer fask tearn, stafing that
fhey wont cholce of supplier in the
alactriciy industry, In the industry many
opinions exisi about this fopic, but
unforunately nat anough fime Is devoted
1o this subject in ine varlous resiuchuing
aebates.

The fisst part ol this paper expiores the
various alfemaiives avallable to decision
makers In the EDI restructuring phase
betore the Infroduction of @ mult-manket
model or full S| tesfruchuring and analyses
the and for

publsnea by e Energy intensive Users
Group. In summary, these are:

* intemationally compeflive and cost-
tetiective pricing of eleciicily,
Appropiiate quality ond reliabiity. of
supply,

The: ability to negofiate mutually
beneficiol confracts with theit
slechicily supplier. and

The right to choose: their elecfricity
supplier,

They also recognised the need 1o
contiibule fo elactification and rural
evios, but would be unhappy 1o contribute
to municlpal faxes on top of it. The
preterence s rather fo be faxed on PO

.

Key cusiomer opfions
Wnen one cansiders fhe vaious opfions
mat

the major piayers such 0s the South
Africon Govermment, REDs, Eskom. EDI
Holdings and key industriol Customers.

Key customer definifion

The definiion of  key indushial customer

which later changed fo the term
I Customer wos approved by

he NER 1o include the following criferia;

* Annual electicily consumption of

2100 GWh

On a single contiguous s1

Under o common management

stucture

This diefinifion wos incidentally aiso later
accepted as the definiion of o qualltying
WEPS customer and is also cutrently
appled fo individuol rmunicipallles, Tare
wil of course be additional markst ruie
tequirements fram the NER for pofential
wholesale parficipants inthe

how
o deol with key industiol Gustomers cusing
the restuctuting of the EDI, fiva possioilies
come fo mind. These are:

al Al customers ara alocated 1o 1he REDS
b] Key Industiial customers ore aliocated
fo Eskom and fhe rest of e (caplive)
customers ore alocated 10 the REDs
A vaiation of tis opfion could be ihat

penons who co-operated in the

compikaton of he poper
When one consicers tne maitts of thase
options, the assumption is made that
confestapiity or customer choice could
be Introduced without Infroducing
generation compettion ot the same time,
The eneigy rates will therefore be
teguisted as pad of the WEPS
methodoiogy.

Evaluation criterla

Any optian needs fo be fested and the
toliowing factors have been Idenified as
possible evaluation criferia

* Poliical acceptance by all ployers
Slls avollablity

* South Afiican economic impact
Cuslomer acceptonce

impact on RED viaoilfy

* impact on market foeralisatio

.

Analysis of options

The analysis of the opficns become very
complex as each of the opfions needs o
be viewsd from fha major stakehoiders
polnt of view, fnese being key industiial
customers, REDs. Eskom and fhe

their existing kay Indushicl custorners.)

Key Industriol customers are offered

{imiteq) choice between Eskom and

he REDs

d) Full refall contestapilty Is infroduced
10 the key inaustial’ segrmant

) Confestability s phosed In 10 0 wider
customer base but restiicted 1o the
indushial segmet,

To promate Understanding of the paper,
the foliowing bosic sfruciure s

o

geumdpﬂln’mﬂm

Key customer needs

Tha needs of fhe key industiol markef
segment wers expressed [n the iepart of
the NERs large customar task team In
1996 and ogain in a position poper

*  An infroductory section. clealy setiing
out fhe background 10 1he poper
Main body of tha papar

A conelusion summarising fhe findings

H
H
g

appendices  and
acknowledgement of sources and

)

Polifical ecceptance by all pioyers

There s o perception hat unkess he REDS
hove the ful geographicdl customer base.
WIIhIA Its supply area, It wil not be able to
levy alectricity for cross-subsidisation
Puiposes. This is further exacarbated by
the picture. of total 1evenus confiibution
10 the totol £51. Tris issue is further discussed
below. | believe a befter understanding
of the revenus flows In tha indusry will
ossist In maoking @ more Informed

Silis avalianity

Over the last few years, Eskom has
iaentified critical skills required or the
indlusiy end has emborked on exensive
fraining and development programmes,
specifically in the specialist areas of
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elacticity pricing, energy trading and
forecasting. The complex cepobilty for
frading hos been bull up n the Eskom
regions and s sfil in the process of fuher
development. However when one
considers the speclalst nature required
1o deal with contestable custorners. fhere
are not anough skl to go aiound in six
REDs. That is why Eskom has centiolised
the crifical skils requited fo service Mis
complex custorner market. The fype of
compiexties That arise are related fo
issuss of special agreements such o
commadity-linked and forelgn curency
agreements and reated ris monagament
and hedging mechonisms os well o5
mechanisms 1o motivate customer
poricipation in dynamic short term
Products. In the absenca of on eiecticlty
manat, these products cre devesoped in
close co-opetation with fhe Sysiem
Operator and Eskom Generafion fo
facifiate customer parficipation.

$A Economic Impoct

Eiectictty has provided South Aftica with
a real competitive ecge over the past
decade and has enabied loige energy-
Intersive indlustries located In Soulh Aica
fo compete effectively In the intemational
market, A number of key industrial
cuslomers have speciol pricing
ogreements with Eskom that enhances
Cusiomer competiiveness. There are alss
some customeans with a naional focus hat
Risfer dealing with o nofional suppler tor
consistency and prediciobilly. Howevet
one of the major considerations in
offracting Invesiment fo South Afica, s
the roie of a cential marketing arm
warking ciosely wilh. fhe Department of
Trade ana Industry and the Industriol
D

othet and aiso compating against oear
countries:

When fhe national envilonment
encouiages the aftraction of new energy-
Intensive Invesiments. then every Inctusiry
and individual In South Afiica wil benefit
fom essociated aconomic giowth,

Customer accepionce

As key Industial customers have
repeatadly stated their pretarence for
customer choice, 1t seems obvious that
iheif preference would be any ong of
opions C, D or E.

impoct on RED viabilty
The fact that the revenue fiorn key industial
customers comprises 40% of Eskom's
ievenue, has fed fo a pevcepion frat REDS
wil not be vicble f they do nof have s
revenue a5 part of thels dect customer
base, Howawer the tetal marg for this
‘market sagment s cround 2 o 3%, This is

incidents and experiences seem 1o have
influenced q reluciance fo move foo fast
Wi the ES| restuctuing, It neverheless sil
seerms o i 0 mamket, or af least @ mited
markef system, Wil be infioduced of some:

. wheeling
cnargas and the Ike. Cleatly the opfions
allowing customar cholce wil be a stop
towards o compelliive market, whilst
retaining the manopoly rekationship with
customes os suggested I optons A and B,
wil nat be moving forward.

This 1§ espacially frus If the REDs aie going
fo set up as bundied refall and wires
entifies. When one considers option & on
fhe alhet hand, Eskom has created a
speciol division fo facus on fhis poricular
customer segment, By seffing up this
division, Eskom has Kienfified many issues
in terms of the unbundiing of e various

and between

U being
fetumea 10 the EDS In retum for e use of
cistioution wies, s well 03 the payment of
elechification and 1utal levies. he short
answel therslcre s inat the fnancial impoct
of not having access 10 the ievenue
genercted by key industiial customers is
really 2 10.3% of 40% resulting in on impact
of eppradmately 1% of the fotal revenue
of he ndksiry. Ts amount & nat going 1o
offect e viabikty of  RED materoly.

Howevar, the major factor et is often
owerlocked in discissons on s subject s
the Issue of commontly ana cumency fis
exposure i 1his masket. The possidle onnual
swing I 1evenue from  aluminium

alone can easly wipa out the
N fefened 1011 he prBvious pasageraph.

Ci When o
company considers South Afiica as o
potential wastrment, If would

not know from ihe outset in which
geographic area fo set up. The
negofiation process to conclude an
Accepioble electicily supply agreement
1 ganerally very complex because of the
unique requirements of fhis: type of
Investor. There are severcl countries in e
world able to provide a favourable

e oble 1o offset fhis risk with  financial

generation capacity fo mest their
commitments fo customers. The
of genaration and retall i an imporant

o b
estabishment of a single refatier wilh the
Qbility 10 service the key industriol marks!
8.0 vital strategy fo maintain South Afica’s
Competitiveness ogainst aiher countries
in aifiacting energy-intensive users. The
Industry needs o notional focus fo
Promote South Africa - not several
fegional entifies competing with each

fo reduce fisk - and reduced
sk means reduced cost for consumens.

Impect on market fberaiisation
The Energy White Paper calls for the
infraducon of compatifion info e South
Aftican electicity markat and fhis issue
has clso been fovoured by government over:
e post few years. Howeve, Intemational
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the vatious Infemal companents that
make up Eskom and fhe Industry.
Exarmpias of 1his are fhe relafionship wifh
the wites owners, eneigy piocurement,
and anciiary services.

Conclusion

The high level analysis done in this paper
confims thot we are dealing with o
compiex issus, but in the end, the right
dacison should be one at § In the broader

of this paper was fo ensure that the
members of the AMEU receive o wider

it one fhen considers the various optians
Put torwora In this paper, 1t certalnly
appears that option C, that is limited
‘cuslomer choice, ofters ha bast solufion
for fhe indusiry ai fhis point in fma.
Alternatively, option B could be

If @ simpler solution is sought
Defore the infraduction of complex
mechanisms such as confestabilty. In nis
sconano, it would probably be advisable
that bot Eskom and fhe municipalities
reloin their existing customers going info
he REDs,

Reterances
111 NER farge cusiomes tosk team



Experiences during a financial
ringfencing assignment

by Ken King; Merz and Melelian

The ableclives of this Pioject were 1o determing the valus of the assets, labillies, revenues and costs of he elechicily underaking, fo
propare a GAARIGAMAR compliant ongoing st of accounts and 1o exiract ond snare he leaming experience. 5o os 1o imprave the.
effechivaness ond redice the Costs of similar future Projects in ciher municipalties.

The MIU, who provided fhe funding for the
project, lald significant emphasis on the
leaming experience and ihis s the primary
suject mafier of his poper. The compiant
set of eccounts include income sitement,
balonce sheet. cash-fiow stataments and
fmanagsment fepors:

The paper covers thé exparences of the

is described in broad ferms below) 1s not
tBally relevarnt 1o the paper o5 fi s fypical of
Fmany smater authatties in the counfry.

Mer and Melefian have piayed an 0ngaing
roie In the reshucuing process but were
not part of tne ofignal Pricewaterhouse:
Coopers {PWC) assignment for the
Department of Minestis and Energy (OME)
and have not been pary 1o of the ecant
discussions and delibatations. This wos
regaidiedt 08 O BTDACK 10 start with, but a
fresh sef of eyes has provkied  changed
Insight fo the challenges and oppoturifies
fhat present themsaives. The some answers
Wil not be provided fot tha secand time.

1ool kit was not in exstence in the pubiic
‘domaln and It has fhemsfore not nNuenced
fris work.

[Rasumptions ]
! !
.
! @ =] i it
Sommasican el e -

Fig. 1 Project pevooch

practice utiiifies which yielded
differential tantts and service levels
Iocal cuthorties on the one

hond and Eskom on he ofher;

* Moy municlpolifies are not always in
1he best financial health

* Afroction and refention of compatent
empicyees & dificull in many areas.

* Rationaisation of iha faift systems is
desiranle.

canied cut In 0 wetstuchsed ond ordey
manner and nat these should be no big
bang, The EDI project ofice has poduced
a framewark for the process and it DME,
Eskomn and tha municipaifies (epreseried
by The Soutn African Locol Govemment
Associaion (SALGA)) have commitied fo the
process thiough the acceptance of the co-
operatve agieement provided fnat all the.
confentious issues ore deall with

*  lackof Investmeni for
ana mantenance of the networks is on
on-going challenge.

The white paper proposes and commifs

govemment fo the restructuing of the

Industiy 1o achieve @ combinafion of

increased compelifiveness and focused

1o the EDI

The backgiound 1o inglencing s wall known:
ond there s iitle point in wellng on that

{ e\acmcw customers, The depariment

subsequently craffed fhe blueprint
(Elechriciy Indiustry

wos onginally set for e first RED 10 be
established during June 2004 but the
process has been fiaught with difficullies
and only iwo municipal undedakings have
been o date, Eskom

has been aclive i conveding iheir
disfribution networks from seven o the
required sx 1egions so hat here wil be o
minimum number of distibution piants
crossing RED boundaries which wil facitate
the infegration of the NEMWOIks and systerms,

The white poper on fhe eneigy polcy of
1he Repubic of South Afica, drafted by the
Department of Minarals and Energy.
ac senious siuctural probiems

* Dificut access fo affordable slectical
energy for o large part of the

Difficullies in the govemance of
slechicity which had

Buepint Report Fabary 2001) fo
provide further direction on how
testructuring will ocour. 1t Is in
1esponse 10 his biuepdnt that the
finglencing assignments ore baing
undenakan.
The restuciuing of the electicity
distribution industry s probobly the:
laigest such endacvor camed out
in the county and e 1k 10 all The
The EDIhas

herefolore  been siuciuied as
municipal services safher than best

expressed concem fhat  the

restuctuing process must be
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AMEU 20th Technical Meefing

addressed [ater in the section coverng

buncied conduciorn MediLm vologe ings s

The aithmetic opplled In the
metnodology Is relafively senshive fo the
e assigned 1o e ossefs

Having established the present doy

«cost and fhe remnont ife he
prosent day cost s cokcukied
using e stralgnt-ine depreciation
principins. Provision Is ciso made for the
resicucl value of the asset alemeants when
they ore retiect

Valuation Assumptions

The Mcst Irponart assumpRon 10 be mads.
s the remnart ite of e asset

Gther jursalctions, nofably Austiai, New
Zeoiand ond Sngapore, have estoblshed
statuary or raguiatory lives which have

over fima with more and mors
ogreament befween the parties as
experience Impioves. This simplifies the.

however that these Iives vary befween
Juiscictions fo @ considerable: extent.

Tothe 2 provides 0 selection of ha requitery
Ives in Austalio it fhe present fime:

The ather jurisdicfions Indicate @ much

pasis; the oajustmant for depreciotion
Bepencss on The pobabie feskcuct Ife of e
assat and not o prescribed duiation os
ocopted in Aushola and New Zealond. We.
nave acusted the madmum posibie ves,
wsing anghaerng Jxkgrrent

occount of the condiion of Me equioment
obsenved in The fiekd and recorded by e
municipal sioft mermbers engoged in he
ot gatheing for the assignment;

Results

‘Table 3 shows @ summary of e resus of the
valuaticn and demonsirates fhe asset
closifcation appled. Overbead ines ars 11
ond 22 W, o 380 V Ines and oefal bundledd
‘conductor Ines have been nckided as pat
of the *consumar’category, which hos
flowed for o the Gssers from the low vottage
oushings on he hanstomne: A poft 1o rote s
that the data cotected refered 1o cenal

and experence |
of e Ives of smir eauipmant 10 fake: -

on hose paiameters 5o we have adopied
+he same rfanale in e assel register as I
‘corsistent wih our funcicnollty appraach The
non-core assats of e sheatights ond ofher
social services are excluded flom the
vetuation of the elecicity asses.

Tha “ofer assats” clasalfication Includes
‘plont and venicies, fools and

Financial sictements
The development of a sef of financial
provad fo be quite challenging

The assumption cannot be made that the:
‘municipality's cument sef of ocoounts are
WOt OudH endoisament and occuiatsly.
ieflect the financial stote of the authorly.
Support from financiol staff s00n woned
ance the scale of fhe problem became
‘opparent. Much of e required dala was
not avallatie o In a condion to generate
ihe statements without o fair degres of
me

PrUICIpOi's @iechiciy dBparment was nat
@ simpie desk shudy in is ingtance.

Refuming 10 the asset voludtion once more
the osset value recorded In the
Funicipaly’s books of account basad on
& Nistorical cost basis, was oppIcKimately
16% of the depreciated repiacement cost,
Indicating the difference befween these
wo maemnods.

Key leaming poinis and recommendations
ot fufure financial finglencing assignments
The assgrment was siaried wih o significant
level of uncenanty i regaid 1o therfu scope.
of work required of the consuftarts. More
fime shoud be spent on ensuring nat e
teims of reference are clear and
unambiguous, The requirements of this
spociic assignment are somewhal uniaue
as ihe requirements for ine "pllot” elements
were not fully eppreciated.

The success of an assignment depends in
faige mesure on ihe co-operation and

Identification of imvestments fully associated
with the Electicity Department could not
be ochieved with confidence. Note shoukt
be foken that most of e investments of
the municipallly were only possible
‘because of fhe mevenue genercted by he
sale of electiical eneray. If was however
possible fo show fhat the slectricity
depariment had sufficient investments fo
cover fhew reseves.

Long feim deblor incluced.a number of
staff loans which vared fiom individual 16
Indicuol and were govemed by separale
HR policios of the consfiuent municipailies.
Incomect PAYE daductions resulted in the:
staft being grantad ioans o cover loige
amounts owng 10 the SARS.

The invertary centrol policles were very
Joose remuifing in all inventory being
In e books at 260 vake.

The aebiors age analysis refiectad

Inercinote amounts owhe fo he municipatty
ol longer that 90/cays, 1t s assumed hat a

ihe clent.

Thay need fo be advised of the imporance
of thes work and fhat fhe tesults are of value
to their empioyer, The auditor general
endorsed ihe financiol sitements of the
muricipaty and the figures used In the
essignment are compromised.
One occurence was e foct
mer the municipalties. which were

o formm e municipaily, b
no! completed their integration process
and many busihess practices, assefs ond
fabilfies were not commoan. This covered o
number of matters Including staff rules
teguiations and procticss and Insurance
‘and oher financia issuss. These could lead
10 serious consequences in e fulure.
s the progressed Il became
ciear fhat the financlal and operational
fingfencing shouid have been Lnderfaken
simutaneausly in. ordsr o axecute he wark
mare efficienty; .
Mary of he pincipies 10 be appiled 1o e

ot 1his wil never
and the opportionment of fhe ioss so

no doubt il be a cause for
contenton.

The bank and cash accounts could not be
odecuately isconciad, whist ha VAT input
andoutputs had not been raised o monihs.
The lssues mentioned above are but o
sample of ihe problerms ancountered ond
he puipose of reporting his & simply 1o
make e staternent Mat the preparation’
of the financial for the

the municipalities ana telr sussequent
infegudiion into the REDS st fom the subject
of debote. Ciarity is needed so that the
practiicnen can be propery befed and that
fhe debates do not sccur whilst the
Consuonts e afiemping o fivalse the work.

The resources can be most atficlently
are undenoken

In a cenfinuous astobishrment and not on o

stop start basis.

EDI Holdngs cumpnw s the process of
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priology and defal of 116 wek & not yet in
@ public domain and It rlemains difficutt 10
comment on the efficacy of such on ¥ 2

jata ar

Given the com

palty ond ihe siate of

general, we would

g Fachanist
I judgrnent and skil hes had o

Sscaipiy

of professio
be brough

o bear on he-assignment.

of the ringfencing and valuat

The puipe

med os here is some doubt

eeds o b

that fhe mefhod: adopted wil nof be
egarded 0s G sound 5ass for the tansfer. of
{in casn o

i

o fortefing

we from their siectricty

uncenakings.

The afional €

terest of the

ven much attention In fhis
opted

all the 1

In future 1o insure
valuation requiiements are  properly
ocadressed

Conchsion
The task of finglencing il the elscticlty

n the county
ormous and vital task for th

s of the muncipal

depanm

remains an &
testuctuing of he incustty. Al of he contenfious
085 have not been iioned out and experience
Qoined on asignments SuCh 03 e one de
must be fed back Info e system. There is Iitlle
doubl fhat some of fhe valuations and
Compensaions alowed in fhe esidbisiment of the
REDs wil be ochversarol and thers & na identiicbie
semationally for guidkance.

ped are but @ salection
tered and have been

experienc
> octuoly e
Préesentec as such. The formation of he REDS Wil

of thos

tequine addifional ongoing studies n refafion

ihe resoanses to the condition of he plont

maintenance costs, system tevelopment and

antt wotionalsation

e to on assgrment
UnGeraken by Me and Melsion for he AMEL,
which was prepared 1o identify fhe
umber of financially vidble REDs for the EDI in
Soufn Afiicar, The econormist who underook he
Work mode If clear inat viabaty aepended on he
policy and level, and the
ontnusd analyses of the figues i

The i
d by the murickoaires i South Affica

asses ondl 1ote. payers. Taiffs were s
Sisociated teasons inciuding fhe subsdisatcn of
1he raies bl and e ffraction of paople 1o the
| st hiot we Baar s in mind s we

10 mossaga he Incushy infa bes! pIOCCE
Wies sing busioess pincives cicne.

AMEU

Intelligent,

SCADA ready and
maintenance-free
reclosers

Present
exclusive
supplier 1o

Eskom

- Up ta 38KV system voltage

- 316 marine grade stainless steel tank
and contral cubicle

- Fully insulated bushing arrangement

- Exceptional rellability and service

- Advanced control and communication
abilities

- Extensive measurement and reporting
features

- Latest technology in vacuum arc interruption

- Innovative Windows Switchgear Operating
System (WSOS) for MV feeder automation, and featuring
a multiple alert system and auto change-over
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The managed contract as an
alternative to streetlight maintenance

The conventicnol approach 1o streel

by N. Crossiey, and . Parfitt, PMCE

however in recent years this

Hight nas historically
has begun fo change with specific coum:lu ummg electrical contractors on a direct confracting bass. This we believe
is not @ ‘dminishrafive siructure In place fo manage fhese confractors. The

approach
is fraught with danger, parficularly if here

foliowing paper seeks 1o ouline an

alternall
provide an acceptabie service and af the same:

What & the secret of sound maintenance
procedures? To put it simply "good
management'| Of course hat s a bif foo
simplistic, however there is no real
olfemative to achieving the desied
rasult for large mainfenance projects,
than the constant coniol of a dedica-
fed management team.
We at Project Managers-Cunsulting
Enginesrs (PMCE) believe very firmly that
there is real vaive In fhe 'managed
contract route’ as an alternafive o fhe
direct contract approach whersby
use.

hmamlnn based on a proven cost affective’ managed contiact approach, which can

reduced, Confrol con, If required, pass
aver n fofol to the project manager thus:
fransferring responsitiity for all aspects of
senice delvery Including. confrocting
stoff performanca, matarials supply and
utimatedy qualty control.

PMCE cumenfly confral some 50 000
streetignt unifs on behalt of Benoni &
Germiston Customer Care Centres. o
‘management consufionts’ and hove
been engoged in this process for the
post s years.

To achisve the level of service celvery,

The sysiem ocuflned below was
developed jointly betwaan sanior
engineering staff at Benoni CCC
(Ekurhuleni Meto) and PMCE. (formally
Niewalf (JHB) Inc). This managed-
contract approach has evolved 1o
encompass the needs of council for

PMCE ofe curiently able fo provide for
projacts of this nafure, hos taken many
years 1o occompish, It must however be
shessed. that this process wos. not
developed In olation. but rather by
Istening and Incorporating the require-
menfs and improvements which senior

R Y
Demands for safe and sound
snginsering control

The ever prasent requirement for
cost aftactive delvery.
The figures and stafisiics provided wers
compled by Ekuthuieni Enginesring Staff
e oM S s
divsions of the Mato and on aricle

sought o (mpiement,

The system presently in operation has
delivered by dramatically reducing on
il of tha following:

* materiol usags;
« overoll maintenance costs

Thesa improvements have been
for

achieved from fhis managed contract

appraach. was publisned back in 2002

We believe thot fhe direct contract

‘approach can lead fo:

+ High demoands on' coundil internal
management

» Manipuiation by contractors

+ No dedicated strsatight monage-
m-mnmcmr-

mmscm matericls
Historical figutes complied by Ekurhulent
Marto, indicate that this 'arect controc-
ting route’ has aimast always resulied
In increcsed maintenonce costs as
reflacted baiow,

with the
demands

confrac

anaged t route he
an  council

are greally

pos

fhe mefro both by engineers and

counciliors allke,

Pole of project manager

Tha ol of the project monagar includes:

+ Proparation of detalled contract
documents sufficlent fo cover all

Preparation of speciications for
matericis along with fhe tatal control
of same.

Detalled “financiol adminisiration’. &
cifical element In any successful

process.
Irpiementation of ‘affer ciark surveys’,
Collation of foult and suvey reports,
Issue of “clally works orders’,
Supenvision and confrol of completed
work and

‘job credtion

« The menitoring of confractors perfor-
mance along with the preparation
of monihiy reports

scope of work

The scope of work, should by ghi, include

fhe mainfenance of al publk. sireet and

area kghting including, the repair of

Iamgs, fittings. poles and coble faulfs.

Resulls achieved

The: following figures provide o smple

analyss of the results ochleved by

comparing fhiee different approaches

1o streefiight maintenance within three

different divisions of the same Metro, The

rasuts 5pB0K for themselves and can be
varified by Ekurhuens stalf os required.

The systern however remains sufficiently

fiaxicie 1o allow for any speciic redquire-

ments, or changes needed, fo comply
with on Indivickual metro/ council’s wishes.

To summarise the resulfs ochioved:

* The system ovoliablity in Benoni
recched o high of 99% and continuss
ot these levels

* The material usage dropped during

the first yaar by 40%

The compiaints reporfed by the:

public dropped by a stoggering 75%

* The recorded costs during financial
YoOr 2001/02 reflected figures as low:
a5 50% below that of ofher regions.

There Is simply no good reason why

senvice defivery on streefight mainte-

nance should cost substantially more
within one municipal area compared

o anothar,

Software

PMCE have developed an exiremaly
comprehensive software package (S/L
Man 02) specificaly for the confrol and
implementation of seeflight mainte-
nance. This programme & capable of
providing o bioad spectum of nformo-
tion Including actual network defals,
cost analysis of every foull, dates when
works orders were both lssued and
completed. moterioks utiised. contractor
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System Availability

Banoni - Project
.m . % 100
g -iniermally| 80"
Managad 60
OGermiston-Diect a0

o

management 20
0

Implementing repaits etc, The extent of infarmation
provided s fovaluable and far surpasses. that
avalable fo any ofher municipalty or metro In
South Africa. foday.

The infarmation resuiing from the appiication of this
programme provides sufficient detaiied statstics. 1o
enoble fhe confroling structure fo consider
altematives with regard 1o fhe need to rationaisa
methods and materials utksad on Gny natwork. This
rationaisation hos successfully been appled fo
lamps fittings and poles.

Criical success aspects

During fhe past five or six years certain oloments
the work implementad by PMCE on streetignt

Fig. I: Comparison of

g
steatight maintenance.

Material Usage Benoni CCC

Before. After

a5 being crifical 1o the:
success of our managsment approoch. These can
bestbe defined os:

“After dark” surveys on o reguiar cycle, fevery

Quaiity contiol of materials supplied.

Constant avaiiabiity of materials,

Dating of all replacement ifems. for follow-up
puiposes.

Use of SMME confractors and cenfrmed job
creation measures,

Confractors only pald for work successfully
completed,

Strict control of works orders - no cuplication,

*  Inspoaction of compieted work.

* Reconciiation of all materidls used,

Job craation

This process has proved fo be

- 2- Corp 0C;
Implemeniation of new apR1oach.

extremaly eftective in the arena of job creation. The
evidence of fhis can be substantiated by the Benon

Complaints Recevied Benoni GCC

Before Adter

y

whersby on increase of aimast 400% n
peopla employed was achieved,

SMME development

Although streetlight maintenance I not very
demanding fachnically and is therefore idecly
i for emerging SMME conracton. tera o svt

pm. 10 commencemant of work PMCE Dmulda
(fes of charge) confinual fraining for il appointad
in with an

engineering stuciurs, fo ensure adequate technical
skils are utiised continually.

Guaranteed price structure
PMCEsanEldve axpensnce over a number of year.

e “managed contiact” i tse.

Comparitive Costs

e Cwl

R-I

per fiting per monih,

can be fuly
inciusive of materials constuction and mancgeme,

Conclusion

of
an aliemaiive approoch fo seetignt mantenance,
along with ofher Boncom functiens, porficuiarty in
ight of the ing of e supply
authories ond ostbishenant ofhe REDS, fhe system
of a managed contract has, we believe, real merit
and is worth particular consderation,
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An analysis of lighting in Buffalo City -
high mast vs. streetlights

by Robert S. Ferrier, Buffalo City Municipality

In 1997 the Township of Mdantsane was incorporated in Buffalo City. The electrical network was in a state of neglect. The City
awarded @ R&3-million two-year confract for the rehabiliiation of ihe network including the 120 high masts and +4 000 sireefiights.
The lighting was rehabilifated 1o the tune of about R3-million.

After the rehabilitation, the expenditure
to maintain the whole of the slectrical
network was monitored, Consacuently it
was found that 75% of the lighting
Dbudget was baing spent on the 120 high
mast lights. Affer furher investigations,
the following were examined
Instaliation cost
laintenance cost
Energy consumption cost
Municipalty's responsibility
Other factors affecting lighting
Why provide lighting?
When analyzing fhe lighting policy the
fist question that nee
answered was ‘why does the
municipally provide Sghting™? Some of
tha reasans are listed below:
* Rood safely ond better traffic flow
* Helps defer crime and vandalsm
« improves ihe general appecrance
of residential arecs
« Improves general iving standards
*  Provides securify
What do our consumers In low-income
areas wont?
Wl i Sot e tmicloctia
naiility to provide security Iighting.
i s . requirement in low
income oieas.
The municipaity neads
requitement. with Hts valpam\milry ro
provide steet ighting and in so doing
ensure cusiomer safisfaction. If fhis can
be done, fhen communifies wil toke
ownarhip of the streat lighting hus
recucing vandalism,
Parts of the. community want fo retain
high mast ighting because they provide,
secuify lighting. Adequate  security
lighting can be provided with the use of
street front Bghiing - If stteat front lighting
Is corectly designed and uses o
luminaire i for fhis purpose. To ensure
#hat the consumer accepts this new type
of Kghting, thay need 1o be educated.
Pt projects can also be used fo show
consumers what fo expect,
The fype of lighting used s dependant on
the nature of the ferrain and the income

sacurty ighting but fraffic s higher. mainly
road ignting i i lower income

areas wher Mer ore fewss cors and he
consumens oo nat have securty Ighting. o
combinalion s required.

Light poikution

Envionmental issues have becoma o
major concern workdwice. and light
poliution has been spofighted. Some
counfrles have alieady adopted
legidation 10 feduce light emissions, yet
Is was decided that Soufh Aftica would
follow with s own legisiation. The fype of
lights used on high mast systems cre
designed 1o provide securlly and sporls
field fignfing, As these fypes of fitfings ore:
nat shrouded, light s lost upwards
causing he sky 10 giow (Kgnt pollution)
A close investigation info high mast and
straetiights snowed the following

High masts

Acvantages

To the uninifiated. high mast lighting
is apparently cheaper to operate
and mainfain.

It providas secuty ighting

It s purported to be lass susceptibie
ta vandalsm,

Disadvantages
+ Costly when vandolzed

Usuaily G combination of streefs fahts
anal high mast lights are required.
Costly fa install

Costly fo maintain.

Hazardous to motorists due to the
glore,

When not functioning. lorge areas
are left in fotal darkness.

Highly suscepiiie fo damage by
lightring anci tircs,

+  Light paltution.

Conventional straatiights/post tops
Acvantages

= Enhances the appearance of fthe
resicential orea.

Cheaper fhan high mast ighting (on
existing slectrical Instatation).
Contorms fo SABS 098 - 1.

Post fop luminaries provide securiy
Iighting without being ebtrusive.

Easy fo instal and maintain,

+  Resiclents 1ake Ownetship of thex ights

]

a8

fig I Cost ot rcaiing he damage
because of vandalkm, fo this high mast ight
juminaes. raing cabie,

Disacvantages

+ Caostiy fo insfal f no existing netwoik
is avalobie

+ Conventional streetights provide
very [ittie securty kanting 10 houses.

+ If plonned comectly slsctification
and street Iighting can be done
simultaneously, herefore making
streel lights the cheaper choice.

Secuiity ighting

Since seculty Iighting & a big issua in fow

income areas. a dafaliad analyss of the

seourty lighting options is presented

High mast ights

Figh masts when working provide securify
lighting. but ore very. obtrusive and the
high glare can affect orivers of venicies

Fig.2:Srown i ha pictre s 0 local resident
o o ol Soaignts
taken this fraining
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Because high mast kghis cover a large:
area. they became fargets for he
criminal slement within

Without the lights working fhey have o
large arsa of danness fo operate in.
Lights, which have been vandalsed,

the avaliablity of seares requiied for
the repairs.

" has been found
combination of high mast lighting cnd
sieet ighting is required ta meat sireet
lighting standards, This can be cus 1o
land contous o large buidings causing
shadowed oreas.

Strestiights (post fops).

Straetlights provide very good sectity.
lighting without being obtrusive and
Provide street fiont lighting. that meets
the require-ments of the SABS siraet
ighting standiards.

It has been found that the consumer, for
whom he lignt prowides securty. fakes

High mast | c.
Supply cobie oo | On exssting.
Foundatons R7I0 WA
Mast (40 m) RS2000 NIA
R11600 NA
Lobour 15 erect mas! ) 6500 e |
‘Confrol panat. RE000 2500 -
Uignt fiings 25000 71500
Tignfing cobie 1800 EE
TOTAL R122000 R75200
Tabie |
that usualy @ Tosk Hignm
Matterials Labour Laoour
Cable R720.00 RA00 R3S
| —" - —— S 750
R 2 | R350 200
Compete luminare w2 197.27 RI% Rio0

Tatis 2: Compartson of fyical faulf costs for high mast and post fop ights,

Thers &8 a substantiol incracse In costs
when a foult occurs fo the steel trailng
cabieflighting platform. which requires
the hiring of 0 30 fon crone.

Such faults. which occur can be
aftributed fo;

for it and
faporis any faulf 1o the municipallty. Ths
ownership reduces vandalism 100.
Instaliction costs
(This cost is based on instaling tha lighting.
an an existing reticulation network).
Cost comparkson is bosed on prices a8
quoted on 10 May 2004 for e installc-
fion of 55,70 W HPS huminaries on on
existing network. The lighting heod en
the high mast s fifted with six 1000 W HPS
floodiights,
Maintenance costs
Affer monitoring the budget on &
monthly basis It was found that an
averoge k25 000 s spent on fhe
mantenance of the 120 high mast kghis
compared fo RS 000 for the +4.000
steetlights on matedals dlone.
Table 2 shows @ comparison of typical
faults, which oceut In the street lighting
network,
As can be seen from the table. the
Jabour for re pepdrsmmeh@\mﬁ'

the:
Jomming of e platform lowsring
mechanism.

Vandaism
Uightning strkes thaf couse domage
to fraling cabies.

For the usé of & moblle crans 1o be cost
effective you hove to clow for at least
fhree high masts fo be repaired at & fims.
This connot olways be done, s sach high
mast provides lighting over o large area
and tharafore cannof be inope-rative for
an extended pediod of fima.

s the crane must be hired for a full day
the cost incurrad Is of leost 78 000. It
shoulkd be noted that work on a high
mast can only be canied out en calm
dews (ight wind). Any delays caused by
wind once fhe crane is on sife increase
e costs. High wingss, fo fhis extent, are
common in fhe Eastem Cape.

Energy consumption costs
The comparion below Is based on an
40 m high mist, 1 has

lighting is very high.

that me lighting platiorm needs ru t-e
lowered for work fo be cared out.

As this fask falls under ihe Occupation
Health and Sofety Act (ifting gear). It
tequires o compelent persan fo be
avalabie on ste of of fimes.

Typicaty it fakes 25 minutes 1o both
Iower and rase the platform on fhe mast
(k8. o total of 50 minufes).

For lamp repiacement on a high mast 1o
be cost sffactive you need to have af
lecst fivee: lamps out. This of course
"educes fhe sffectivenass of fhe mast In
tha inferim.

e establshed that you would requre

between 50 and 40 (70 W) HPS kght
to cover the same oreo using

conventional sireet lights. We hove

‘ased our on 55 fitings.

High most

&% 1000 W= 8000 W

Taking on average of 10 hours working

par day the cost of runAing © high mast

per yeor woud be:

& KW x 10 0 x 365 days x RO.26/KWh

= 5 694 per annum

&

Conventional street kghtsipost fops
S5xT0W=3850W

Toking an average of 10 hours working
per doy the cost of wnning the
conventional street lights would be:
3,85 KW x 10 h x 368 days x RO.26/kWh
= R3 65345 per annum.

The annual energy cost for high mast
kghting is R2 040 higher than that of ine
equivalent sieef lighting,

There are 120 high mest instasofions n
Mdanfsane. which cost R244 842 per
annum more fo wn than the

number of corventional stieet lighiing
luminaries

Conclusion

High mast lighting Is more expensive fo
Instail and maintoin.

Security ighting can be provided without
having fo resort 1o high mast kghting.
Becauss conventional streeflights are
sifuated closer 1o consumers they fake
ownership, thus reducing vanaalism,
Light poliution can be reduced by
Instaling the comect fype of lighting for
the Job on hand. (le. use post fop
fifings to provide securlty as this fype of
fitting reduces upward light, o
theretore reduces. sky glow but stil
provides odaquote lighting without
being obinsve)

After considering ihe above the Buffaio
City Municipalty have taken the
following decisions:

* To remove all high mast lighting

sacuilty lighting of factories and for
sportiiel A
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How can technology reduce the
cost of street lighting?

Sireet lighiing has gone frough  number of
these installations, This paper debaes these

Improved fighting technologles. offar
reducad coptal costs s well os raduced
energy and mainlenance costs, Many
focal Quihasities, howsvet who are fhe
custodions of public lighting. are nof yat
embracing fhe opportunities These
technologies offer and cre Therefore
rrissing fhe oppertunities fhat an efficient
street lighting instaliation offers

The available fechnologies:

Significant improverments in technologies
have emerged in the field of

+ Reflector designs

Luminaire designs

Lamp technologles

Circult contral techndiogies or
telsmonagemant

These technologies provide fhe public
lighting engineer with opportunities to
operafe more efficlent public ighting
svsters, Since the pubic kgnfing s the
visuol manifestation of fhe local
authorities’. commitment fo ihe wise:
sponding of public funds, the. pubic
ighting engineers are well advised 1o
apply these cost advontages. offered
by these techniques, to the benefit of
ther council

Reflector diesigns within the luminaire

Since the rafiacter i the haar of tha
luminaire, 1t utimately determines the
efficiency of the inslalation. Modem
reflector desqns Incréose efficiencies up

by Johonn Schistiizko, Beka

advances which

their

opetators of

Fig. 1.

impact for the operaors.

g 2

Fig. 1 anal 2: Modem reflector designs Increasing eficiency e fo 80%.

nents, as a resuf of their exposure 1o
dust and dif, Again, ARP 035
recommends P ratings of the gear
compartment 1o be nof less than 1P 65.
How it survives the mechanical
pounding on the pole struche, as
coused by passng vehicies, ampified
by means of whipiash oo fa the
luminaire: bosly and ifs components
Therefore luminium housings. for
©/0up A type luminaires ore required
In terms of ARP 035, This aiso acfs as
o safefy precaution aganst heavy
luminaire components. such s
baliosts, becoming @éfached in
cases of accidents.

The lamp
The new generation of high pressure
sadiium has advanced 10 on averaga of
132 L/ W

It has dlsa Increosed its Hetime fo last in
excess of four years in public lighting
Instaliations

Circuit confrols

Available fechnology enables fhe
reduction of the uminous fhx of ihe
lamp, wih gmiar reductions in the
slectrical power used.

Tysicaly, @ 400 W high pressure sodium
lamp, 1f recuced fo 45% of s lumen
output, reduces its power consumption
by 46%. This would snable the operafors
of the road lighting o reduce the
Sohting levels af a given fime, or aof o
racorded fraffic flow, ond hence reduce
the enargy costs.

This technology shall be considerec
parficulorty. for @il closs A road
instalations uf 260 W and highet

10 80%, therafore inciaiing fhe spacing T

o lighting levels i SUPER amp and

dasign of fhe raflector and fHig fowen

lumincie will dafermine: o - Se00 55500

o i P,

+ Whather the physical cons of B bl 9450
the raflector allows distortions under ‘Spadng r =
heat or deformations aver fime

« How wel ths reflector is protected No i fohing unks 188 131
from long-term dust and humidity “Total Gapital Cost R 27,200 123,05
Ingress, as determined by the P o e .
rating of The costs. R 2,830 207
s covered by fhe SABS document = g 5 v oy
ARP 035, which [ S d
ratings of @ minimum of 19 65 and tor S s———— e )
constal araas IP 86,

+ The lfetime of is slectical compo-

Tatsie 1 Cambined banams for on AZ. medion amangerment. per km

a8



i ht Iummalre, designed for lighting of
:rg:::‘msn muf performance, aesthetics cg:nd
light pollution consderuhons are important factors

B No Ingress of dust and moisture into the lamp compartment - IP66
W Gear compartment - IP54 B Low light pollution

W Aluminium spun cover

W Removable control gear

W Aluminium extrusion bady

W Standard colour: Black
Any other version available on request

BEKA (PTY) LTD
13 West View Rd. PO Bax \ZD Dhllnls"}mm 1555 l@
Tel: (011) 238-0000 Fasc (011) 238-0180 E-mal: info@bela.co.2a p-/fwia beka.co.za
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price” tendering. The use of the mast

Table 2: Combined benels for an A2, oppaste amangament, par km

The effect of the capital and energy cost

Reduced copital and energy costs result
I he following:

Incrensed pole spacing reducss the:
number of poles and luminaires
required per length of road. resuiting
in lower capital and energy coss,
Fewer luminaires require less mainte-
nance

« Fewer poles fepresent fewar obsta-
cles on the rood hence reduced
likelihood of damage.

Policy decisions
Following from the above, it is
recommend that local outhodties take
cognisance of these fechnalogies In
their public. Iighting policies, reviswing
he following aipects.

*  The diferentiction batween luminaires.
for new projects. where pole-spacing
can be determined, and mainte-
nance, where he beneflts of reflector
tachnologies are not necessarlly
resuiting in cost savings

Luminaife pracurement policies for
new projects. by appiing “schame-

— lumingire can be
Conventonal established by means of a public
process, which Is esta-
Blishing not the lowest cost per lumi-
R S L 2. o nakre, but the lowest “scheme price”.
e vt e 10,808 13,407 + Change lamp standarcs policy fo
enly procurs long-ite lamps and
Spacing m 54 Loud high-output lamps. a avallabie from
o of ighing ke s ) ol major brand, ‘
. o c il new
Total Capital Cost R 199,913 175840 @roup AT, A2 ond A3 Installation,
Total lamp replacement | o S a7 Applicable standards
1t has 1o be noted that snca 1 August
Tote! ey costs R i bl sz 2004, fhe Stondard SANS 60598-2-3, has
Total annual operaing | o become a compuisory speciication.
cants it ko This obliges every sireet ight manufoct.

urer 16 have their Liminaires fested o fhis
infermational safety standard, which
prescibes o rather detalied saf of fests
Part of Ihis test procedure s fhe festing
of the IP rating of fne lomp and whers
applicabie, 1he gear comparment. The
result of s fest shall be racorded on the
label of he lumincire.

Conclusion

New lighting technologies availabile in
South Afiica, offer substanfiol advantages
paricularly for new. road Ighting nstallc:
fions. Poliey. and decision makers are
encouraged fo embrace fhese fechno-
ogles for the short and iong-term benefi
of the operalors of these slaliations, &

NEW GENERAT)O e
10N Nuw
PROTECTION Reays

Tel: 42711 315 0815/6+ Fax: #2711 315 2599987
Richards Drive - Halfway House - Midrand
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A standard for medium-voltage cable
systems in Eskom Distribution

by Grag Whyts, Eskom Distibution Technology, and Rnatt Kelly. Eskom Distribution Central Region

This paper deals with some of the des!

for medium voltage

the Esh
cable syslems . SCSASARLS: genaral nformaton and roquiements or ilres voltage cable systems (1). The intention of this
ge (MV)

paper s not fo oddress every dasign

Over the yeors the Escom Disfribution
business hos conslsted of & number of
regions. the boundaties of which were:

for
e e

sulioble regional standards in place
obet difering sigrificantly.
In 1997 the DTAB was changes fo the

by

of the country at the fime. In e
Past twenty yeors the. busmess hos
been fhrough o complefe cycle of
decentralsafion and then since 1990 -
cenfralisation, In the Iate 1980s the
Teglons ware outonomous with regards 1o
brsiness practices. The reslf of this wos
the creation of standards ond specifica-
tions by each region that were sutobie 1o
the spacific requirements of fhat region
Purchasing of equipment wos GO
handled on @ regional level. Although
there were technical special inferest
Qroups fhat met fo shars experiences
@nd idecs there was no cilve fo have o
eommon national distribution standard,

In 1990 Eskom Distribution commitied 1o
the ent diiven “Blectricity for ol
project and all regions were confrioufing

standard for low cost slectification
Projects ond fhat economy of scaie
coud be ochieved by having @
Centraised purchosing  system.  The
*Electrification Standard” was creaed
with input from all regions and 80N aifer
natianal contracts were estabished with
various supphers for the purchase of

bution T was
estabished which was @ corporate Body
with regional was

TESCOD Steering Cornmit-
tee for Disfribution). TESCOD was fasked
with developing a tachnology business
plon for Distibution that would ossist in
achieving the overall Eskom objective of
providing fhe lowest cost electrictty.
TESCOO saw national standerdisation of
business proctices o3 one method of
teducing cost in the business and
becarme the ciiver of tnis philosophy
Poifical chianges i the country resulfed

foking
networks. I 1997 the decision was macie
that nafional standards shoukd be put
in placa for v, MV and HV cabie
systoms. Fresently there ore numerous
publshed natienal standards and
specifications reioting 10 cabie systeers
Tris paper covers some of fhe design
philcsophies that ors  uniqus fo
the Eskom Distribution standard and
relevant _specifications for_medium
voifoge cable systems Le. 6
general Information and raquirements
for medium voltage cable systems.
A medium voltage cable stondard
Fundamental requirements
Genasal
Advances in MY cable and accessory
technology over e last 20 yeors has
fesuted in cerfain commeon proctices

and included  substafions, urban
reficulation, ighting, survey eic. A
Clear the Blechification
Standard was any form of standerds for

ond low

that

rather to focus on those that

fested for appication together.
icofty. the following key aspects
were faken nfa consideration:
* Interfocing of MV cables with
compoact  switchgeor (e, for
connactions rated < 630 Ax
inferfacing of MV cables with metal-
clod switchgear (1. for connections
roted = 800 A):
impregnated paper-nsulated (PILC)
versus XLPE-nsuloted cable with
reference. fo. the compatiblity of
accessonies ot 11 kV and 22
belled vers Indnidualy screansd
cable cesigns with raference 1o the
SABS 0200 (2) earfhing phicsophy
adopled by Eskom: and
the 'fransifion from coble bcxes
designed 1o be compound fled
propety. designed airflied. cable
boxes used wilh diry fype temminations.
Blectrical requiremenis
The majorty of Soufh Affican supply
authorlfies only have to consider
fhe requikements for secondary
distribution networks rated af 11 kv,
Eskom. howevet has fo include the
requirements for reficulation at bioth
11 KV and 22 K due fo:
* substonfial amounts of existing 22 kv
underground cabie networks; and
+ fhe fact that the malorty of MV
overhead reficulation Is done af
22 kV and offen provides the source
for on underground! cable network.
Eskom’s earthing philosophy for MV
mneumm s in accodance with
0200 effectively implving that the Bmh
fu-!?hvahmsh\heubymemcf

equipment (8.0.

squipment and the fype of termination
wsed fo connect the fwo have become
Incompatibie.

muﬂmm'nwuynb}ecmesﬁ:

a8 Eskom Disfibution was predominanly

i8en o5 on overhood Ines company
Furthermaors the Eskom regions that were.

doing underground  distribution had

entira MV cable system and odoess
the incompatbilly. -ssnm thot were
tem’ thot &

identified -
pmadulwr\pmmhmmﬂewpﬂ

. As a resull
cable and accessory specifications are

The mact for an MV
cable system effectively, encompass
a ‘cable-equipment

the fequired fo meet fhe cument
afing while maintoining the electical
s rafing of equpment In
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Equipment description

Compoct swichgear and ausiary squpment
e )

Meta-clod switchgear

Table 1: Standerd curent falig of SqupmBn!.

[

I,
fore-

reiative to the incoming cubte has n the
post resulted in o number of problems
duing  cable ormingilon i I
particularly the case wheié (orge cables
e terminated @.g. 185 mr
Traditianally  switchgear  supy
have provided brass wiping gunas
suitoble for the ferminafion of leod
sheathed cables. The wiping gland
provided both mechanical support and
‘o means fo connect fhe cable sheath fo
‘earth, With fhe odvent of solderess earih
connechons (.. constant force spings)
in modem fermination kifs, wiping glands
are no longer required. As a resull,
oftan no cable suppor. was provided
with fhe equipment resuting n significant
mecharicol loading on the terminals or
bbushings, Anaiher common prablem s
whare e cabie support provided & foo
close fo fhe bushings 10 ollow the coble.
o be ferminated comecy.

e numerous problems experienced by
Esom wih fhe cable equipment
inferface highlighted the need 1o clearly
define the respective fypes of cable

Fig. 1: 630 A fype C bushing

In the past, o number of fallures of ar-
insuiated meftalclod swiichgeor have
been atfrbuted fo the switchgeor suppiier
faling to provide o sultoble cable-
squipment Inferface, The prablems hove
been identifed o3 one or mar of the
folowing:

manutacturers siving 1o moke fhe
swiichgear as compact os possibié 10
recuce cost and IPACs requirements:
switchgear desgns thaf cre based
upon infenational practices 8.g. m
the termination of single-core
cobles that are reiotively fexle wun
small averall cRameters In comparison
10 5485 specification cable;

the South Afican practice of
usng thiee-core: ormoured cobles
requidng significantly more space for
terminating: and

inadequate provision made for
the termination of multiple cables
per phase In order fo malch fhe

fig. 2

respeciive current ratings of the
switchgear panets
Equipment rated < 630 A has trodiionclly
een suppled wilh various non-standard
customised bushings 0Nt which tha MV
cabie had fo be terminated, An example
of this s The numerous 1ypes of bushings
suppied wih compact switchgear (8.0
i) T fhect

that coukd be usad and fhe
assacialed mechanical and electrical
clacronces 1equired. In order 1o oddress
fhis. Escom Infficted the compiation of
MRS 012, cable ferminations and ive
Gonauctors within air-suloted enciosures
Gnsularion co-ordination) for ated a.c.
voltages of 7.2 KV and up to and
Inchuding 36 KV (4)

Environmantal requirements

he catle Jainter having 1o be suffciently
sdled fo cope with the various fypes of
termination-bushing interfaces. This is
belleve fo be on neaistic expectaticn
1n on Inclstry where: no formal accred-
tation of cable jointers axsts, In crder fo
address fhis Eskom sought fo adopt an

bushing. The bushing dimensions are
shown in Fig. 1

In addition fo the non-stondard bushing
interfoce the pasificn of fhe bushings

. tront

enciosures that house
ferminations of Ive conductors are not
hermetically secled and ofe subjectad
to contarmination from dust and other air
bome pollutants. Unlike in outdoor
appleations. insulation associated with
squipment Inside ir fllad anclosures
does not have the benefit of natural
wasting fiom rain, Condensation i
o filled enclosures s very difficult
to pravent, and when It combines with

Fig. 3: $¥6 MU bushing ariongement



Fig. 4 Unsuported MV cabiss ferminated
nto switchear.
Poilltion can lead to fracking and, in
severs coses, flashover. The Eskom
ce with “indoor” alrinsulated
e past wos that suppliers
did not apply a consitent design
Philcsophy with regards 1o Creepage.
This s liustrated in Fig. 5, In Gertain cases,
Insulation with specific creepages of
< 10 mm{kV were found. The bulid-up of
poliufion on Insulation in it filed
enclosures ks generally siow ond failure
due to insufticient crespage wil accur
long after fhe guarantes for the
equipment has expired
NRS 012 specifies o minimum spacific
creepage of 20 mmykV for insuiatior
supporfing ve bare conductors in air-
Insulated enciosures. Eskom requires that
Inguiation compilies with the requirements
f NRS 012 fo rediuce the probaiity of @
pollution reloted floshovers and 10
Minimise the maintenance raquirement
for fhese enciasures:
Insulation co-ordination
Selection of impulse insuiation level
SABS 1019 (5) has been adopted by
Eskom for the selection of impuke
Insulestion levels. Two Impuse Insuiation
levels ore defined by SABS namely for
exposed (Le. overhead lines) ond non:

Fig. 5: Difering speciic: creepagos appled
I switchgear

the cose in the areas of v

Fig. & Iracking on the.
o< 10V O OF o I mtchoace

and MV cable connections.
With fhese probiens in mind NRS.012
wos compled fo establish cesgn
quidelines and uniform requirements for
insulation  co-ordination  within - ale-
mmmu enciosures. Allhough NRS 012
n cable ferminations within oir-
iosictest ke applicablo
any v conductor within afnsulated
encicsures. for example melc an
meial-enciosed switchgear
The NRS 012 clearances betwesn
Ive bare metal, phase-to-phase. and
between ive bore mefal (one phase)
and sorthed metal ore In aceordance
with the recomemendiations of IEC 60071-1
and EC 600712 (6) for the opplicatle
ightning Impulse wihstond volloge,
and are based on dielectric. sirength
censicieratians of the oif gap.
Prior fo the publication of NRS 012, the
manufacturers of MV equipment paid
very litfis aftention o the minmum
required cleaiances 1o be mointoined
between shrouded (insuloted  but
unscieened) liva mefal cor
Exampies whers fhis has oceuried are a3
follows:
+ unscresned sngle core  cobles

posad (.o,
In Eskam, reficulatian networks are offen o
Combination ef cable ond overhead
Ines. As o result, where possivie
higher insukation level hos
speciied. The reaity however s fhat far
22 WY systems, commercially ovalabie
equipment & generally not avalloble for
the higher insulation level (1e. 150 k), AS
Q result attention Is drawn in the Eskom
standard to the applcation of surge
Qmesters ot 22 kv on cable connected
Squpment connected fo ovehaad ines.
Minimum clearances in airinsuiatad
&nclosures
Laboratory condition type testing of
8auipment does not guarantea that the
instaliation In the fieid wil meet the
fequired insulation levels  Eskom's
he site instaliation often vories
!‘gnu.mnuy from the ftype tested
anangement. This has particulary been

(oo
I mink-subs fhat o8 close 1o of in
contact with earthed metak and

. cables
conneoting the vottage ranstormers
fo fhe busbors In metal-ciad
switchgear that are close to or in
confact with opposing  phase
busbars ot earih.

Due fo the natue of the insulation the
mistokes made In 1he obove scencrios
wil not ba highlighted by a short-time
overvoliage fest performed as o type or
foutine test. Instead the failue may foke
a numbsr of years to occur ie. long
affer ihe guarantes for the ecquipment
has expirech. NRS 012 now providss the
minimum requirements fo be complisd
wilh to ensure long fefm performance of
the equipment. Clecrances between
shrouded five metal, phase-to-phase
and between shrouded live matal (e
one phase) and earthed mefal are in
accordance with the recemmendations
of Cenelec HD 42822 S [7) for
the opplicable rafed voltage. The
clearonces are based upon delectic
strengih considerations for lightning
impuse and AC withstand voitage (ie.
corena inception and exfinction) of the
ar gap and sl delechic combination,
Having stated ol of the above Eskom
was foced with o problem on imported
compact Sk gas insulated switchgear
The cable box dimensions on fhe

s
swiichgeor are accepted nfemationally

axe0m

cabias in switchgear
‘busbar chamear

Cable size.

23 185 i Scoro
73630

I
coie/phats

Table 2 Cabie: 528 for metal clod switehgear rafing
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and cannot be influenced by the
relafively small local markel. Eskom
thersfore nad to enswe that suitobie
methods of cable fermination were
applled, Thess are as follows:

at 22 W, screensd  separable
connectors (S5Cs) are used. This was
the primary reason behind Eskom's
decision fo standardise on XLPE
insulated coble and 8SCs for
raficulation af 22 kV; ane!

ot 11 k¥, Inciaor ferminations with
unscreensd separable. connectors
(USCs) are used. This-option aliows for
ihe use of ither XLPE or PILC cal
Alfhough the Clearances In the
cable box are below those reuin
by NRS 012 the risk Is minimisad by
ensufing that the terminations and
USCs are fype tested in o o
wilh [EC 80085-1, IEC 605024 ond
squivalent CENELEC speciications
at the recuced clearances providsd
i the coble boxes of this swilchgeat.
The publication of NRS 012 has not
guaraniesd Impiementation by he
manufacturers and Eskom has hod fo
continualy ensure that fne raquirements
of NRS.012 are consistently applied from
the design stoge to the final installation
an site

Primary plont squipment

The following section deais with fhe
specific tachnical Intervenfions fhat
s bioers riscle by ENGr i GRcar 6
address he requirements and prablems
highiighted in tha pravious section.
Matal-ciod switchgear

The fradiional practice of fhie manufac-
furer supplying and Installing switchgear
panets Is no longer common in Eskom
Difribution. As a resul, It s necessary to
ensure thot the: switchgeor is as "user-
filendly” o the conhactor Instaling the
equipment os possioie, It s ciical that
e number of on sie ‘suprises’ ore
minimised as the controctor canrot be
expacted to make deciions on site that
may affect fhe insulation co-ordination
of the paneis

The metal clad switchgedt usec by Eskom
i dlésigned fo always accommadate ihe
folowing amangerment of cadies reiating
o the fating of fhe panel

For soch coble terminated info fhe
panel o separate flag s provided for
each lug 1o be connected (Le. no back
to bock lug connections are accepted)
This is fo ensure that the kve bare metal
can be propery shrouded to meet
the minimum clecrances requited by
MRS 012, This philcsophy &5 opplied
inespactive of whether ihe swiichgear ks
designed for Ive bare matal o shroudad
cisarances for the fallowing reascrs:

* the cable jointer always applies the

same tyoe of termination; and

fo reduce fhe risk of the lug. bolt and
nut connection compromisng the
required clecrances. An exomple of
where his has occured on site s
shown in Fig. 9.
Fig. 10 Iustrates o ponel where fhe
philosophy of o separate fog and
port is provided for each incoming
cable, Each panel & clso supplied with
vermin procfing plate fhot s pre-diled
and fitted with tapersd mibber
grommets that ors cut on site 10 st the
cable diameter

An am A pnr\m Is often connected by

e
addicnal surge artesters are required to
be installed In the panel. It s necessary
to ensure that 1hs can be done in o way
that the ciearances required by NRS 012
ore met. The compactness of cedain
designs of switchgaar prohibits the use
of conventional outdoor surge aresters
ond necessitotes the use of  fully
shrouded  indoor aresters. This s
Musirated in Fig. 11 and 12,

9. hadequate clearance due 1o
instalation of kig on 2500 A panel

Fig. 11 Oumqalmgs;ﬂe.lsmmmawrm
insulficient clearonces
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Cable

The debale regarding fhe benefits of
HUPE Insulerted cable wm.smnmm;w
paper insulated cable (PILC) confinues
andt wil not be discussed in his paper

The Eskom standard caters for both
types of cable and the application of
effher is based upon:

Instaliations In *Greenfield” areas
Versis extensions 10 existing networks
and

e type of equipment, system
voltage and reloted accessories that
are 10 be used Le. the fact that S5C's
cannot ba usad wih PILC cobies is
often overiooked by fhe users.

The London Metals Exchange prce of
\.ODDBr and cluminium dictates the type
uctor that (s most cost effective
a any pummm fime, Esom however
nes standardised on copper conductors
fou the following reasons

+ fominmisa the stockholding fequire-
ments to cater for bolh types of
cabie (1. lugs, fermules, cobla efc.)
he core and outer diameters of o
copper conductor cable are smaller
for equivalent ampacity than on
aluminium conductor cable faciita-
fing Basier working whian jonfing and
termincting:

conauctor jointing Lsing compression
methods are simple for copper
Condhuctan whereas fere are nume-
rous differing opinions regarding the
crimping requirements for alurminium
cables; and

12 oot orodter wec wih
ienf clearances.
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+ 1o avold the bimetolic comoson
s esseclated with fermination
and jointing of oluminlum cables
(le. bross or copper fermincls on
equipment).
The protilems with water freeing in XLPE
Insulated cables are wel documented.
Eskom hos odopted the recommen-
dations made by SABS 1339 (§) to usa o
Polyethylens outer sheofh on ail MY XLPE
‘cable as it Is more robust and impervious
o woter thon PVC. A arawback with PE
& iis flammoblity ond therefore in
opplications whare the cabie is exposed
dbove ground level (e.g. when
terminating o an overheod ine). special
Pprecautions needs fo be token. In fhese:
cases o protective steel pipe s used.
The lead sheath or amour of the cable s
usad as the earth continuity conductor
(ECC) of the cabie feecer in order for
the cabla fo perform this function, the
rating of the earth circult must be grealer
fhan 2 kA for 3 seconds. Using the 1eod
sheath or armouring as the ECC impiies
that aseparate counterpose earth i not
recuired 1o be installed wiih the cabie.
Cable occassories
Prior to 1998 the supply of cabie
Gccessaries (le, coble joints ond
ferminations) to Eskom was  not
Teguiated. Ainough some Eskom reglons
parinered with supplers fhot pre
1vpe tested products. the kack of contiol
Glowed opportunist suppliers o -wow

test raquirements were based upon IEC
. IEC 60802-4 (11) and
CENELEC  specifications
Since 1999 Eskom has committed fo
Purchasing only cable accessores hat
Qre type tested accoringly. This is
controlied by . publshed st of
approved suppliers ond products hat is
Teviswed on @ fwo yearly tosi

Tha Eskom specification for MV cable
accessories hos e folowing unique
Tequirements:

* user as opposed fo suppiiér defined
standard accessory ronges. Le. fo
simpltfy stockholding efc.;

the prdmary earthing connections
(e, fo the lead sheath or armout
wires) in accessaries ofe required fo
withsfand fhe maximum prospective
sarth fault level and duration (ie.
21kA for 3 seconds). The connections
are made wing fype fesied
machanical arm

1880 o mastic filed XLPE cable oins
Tha philcsophy & 1o provide @ water
block preventing water migration
through the joint. Tris i dane in
conjunciion with- the use of soid
cenire fermules:

top down measurement pfinciple for
fhiee-core coble terminations L. the
fop of the shress control fube s
postioned as ciose os possible 1o the
bottom end of the kig bomel, This is
Iiusirated In Fig. 2. The philosophy ks fo
mazimisa the scroened section of
the fermination fall and hence
Incracse tha cleoranca betwean the
unscreened cares. The mojority of
temineriion faikures found in Escom
have been aifiibuted fo elecical
discharge between unscreenad
fetiminaion 1ol thot hove had Inade-
quote clearances between cores

USCs fhat are sutable for use with
the stondard inferface (ie. 630 A
type C MI6 x 2) bushing. The USCs
e sed exclusively of 1] kY ond are
usedi In conjunction wii an indoor
fermination. The USC  bushing
intertace i3 on Interfarence fit that
provides a fight seal encopsuiating
the llve bushing terminal. The
purpose of fhis s fo eiminate the

creepage requirement fhat would
typicoly ba requiied If an exposed
Iive terminal connection weas made;
* 55Cs that are sullable for se vim the
standard inferface (6. 630 A ype ©
M16 x 2) bushings. The S5Cs are used
exciusively ot 22 kY and can only bo
used with XLPE cabie. Again the SSC
- bshing Interface & on inferference
fit thot provides o fight seal
encapsuiafing fhe lve bushing
fermingl however with o screened
outer surface, The purposa of this is fo
siminate bofh the creepage and
clecroncs requiement that would
fypically be requred It on exposed
five ferminol connaction was mods.

Compact swifchgear (e.g. ring main
unifs),

Extensible and non-extensiole compoct
swichgaar i fequired for two aopications:
i ihe Exkom Difribution context L.

¢ the provision of sub-switching
stofions: and

Fig. 13: Mustration of “1op Gown” measurament principle. -

R 120.000.00
R 100,000.00
8000000
R60,000.00
R 40,000.00
R 2000000
RO00

OiL RMU

SF6 RMU

Fig. 14 Total cosf of ownership of ol v8. 5% gosinsulated swiichgear.
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Fig. 16" Front cabie ocoess fo compact
switchgear

* provision of ring main units (RMU's)
on fha sde of minktue
suBStOtions (mini-subss),

A 22KV there Is 1o option but 10 s SF6

govinsulated swiichgear for the above

applications os no altemative exsts,

evec at 11 k¥ the option exsts of
using either oil or SF6 gasinsuiaied
switchgecr, The Eskom decision 10 use
eifher s based upon a folal cost of
ownership study that was done using the

Electric Power Resscrch Instifute (EPRY)

Hfe-cycle cost management system

(LECMS) software.

The altematives evaluated were:

» olHinsuiated switchgear fhat under-

goes routine maintenance every

thiee years. The asumed mainte-
nance frequency and average cost
of maintenance i based upon

Eskom experience with he installed
base of olinsulated compact

switchgear,

874 gos-nsulated switchgear hat is

unmaintained,

The two alfernatives were analysed for

the ocguisition, usa and disposal phases

of thel ifacycie. The tesults are shown n

Fig. 3.

The two mast sigrificant cost elements

fhat make up the “use” cost focfor for

oilnsuicted switchgear ore:

* the 3 yearty maintenance cost: and
*  cost of unserved energy that cocurs
while doing maintenance.
oot o il e 3 b
RAOWN figures provided anuwolly by
Eskam Finance Groug (12) for veddﬂmnl
ogricuturol, commercial and industriol
type customers. A sensifivty analysis
performed on fhe cost of unserved
energy cost elemert indicates that ha
use of ol-insulated switchgear ks only cos!
sffective In areas supplyi
type customers. In oreas lUDDIW‘Q
agricuitrol, commercial
type customers SFé gas-insulated
switchgear s most cost-effective,
The compaciness of madem swifchgear
has resuted in cable box dimensions

assist the cable jointer the switchgear
specification requires direct and ful

Fig. 16: Type A MY compartment.

aocess 1o the bushings for cable
termination. This is best Blustrated by Fig.
15 showing how all mefaiwork and pinth
in front of the cobie boxes s removecs
aliowing full access o the cable boxes.
Minigture substations (mini-subs)
In orcler fo gain @ competitive advantage
he manutocturers of mink-subs have fried
1o design the footprint dimensions of thes
minksubs below fhose specified os @
mamum by NRS 004 (13). Tnis practice
has lead fo minksubs with varying
foofpiinfs. In prachice; o minisub that &
‘sgnificanty shorter fhon the pinth on ste
presenfs os much of on instalation
as one that & 100 long. In order to
‘overcome this nterfacing probiern, Eskom
has specified hat fhe minksub footprint
dimansions shall always ba equal 1o the
NRS 004 mesimun dimensiors,
In ferms of the Eskom standarc thers are.
1wo fypes of mini-subs. ..

* Type A which s equipped wih o
oauanleuu \wlmw\g orrangemant
in This

clvwvgernarﬂ allows for two incorming

for 11 kV unifs fo comply with NRS 012
clecrances for USC 1ype ferminations.
The 11 KV cable box dimensions are
therefora significantly larger thon thase
supplied with kmported compact SF6.
gosinsulated swifchgeor. This Is shown n
phofo 14, Al 22 kV the dimensions of the
MV cable boxes ore required fo provide
odequate  physical  clearances 1o
terminate the cable Ling S3C Le. no
alecirical clearances racured,
Instalations
Plinths.
#Imough Vhe use of pre-cast piinths s
Esom stondard plinths
useﬂ \ullh compact switchgear and
mini-subs are unique in ferms of the
remavable sections adjacent fo the MV
cable connection areas. As menficned
previcusly the sections are removed on
site to provide the cabie jointer with full
access to fhe cable boxes.
Safely measures
Protection from dangers resuifing: from
an are fout
Since 1998 the frendi In fhe specification.
of matal clad swilchgear hos been fo
focus on the infemal arc fesiing of the
poneks to ensure the safaty of the
operator duing switching. Eskem has not
only enferced this tequirement for metal
clad swiichgear but ciso comed the
philosophy fhrough fo the compact
switchgear used for sub-switching stations
Typically found downstream of mefal
clad switchgeat. The implemantation of
this philosophy ot sub-swiiching stafion
level is 0 good example of the evoltion
of @ e requitament info a fypo fosted
product. follows:

cabies that can be
together and either of which can be
connected fa fhe fronsformer; and
Type B which Is eau\ppeG with
compact switchgear in the MV
compartment provicing @ RMU,
The fype A mini-sub is used when @ min-
5ub 5 1o ba suppled fiom a radial fead
(0.9 o coble T-0ff from an overhead
#ne) or when fthe cast of a RMU lshard fo
Justity. However the odditional cost of
wnserved energy incured diring the
operating of the dead-break isalating
arangement in the MV compartment of
ihe fype A minksub makes ft cost
effactive only in-pura residential areas,
With the advent of many customers
openaling s fiom home, pure
resiclential arecs ore rore.
Ground mounted franstormers and CT-
VT unifs
Ground mounted transformers (Le. with
MV and V cable bores) and current
and volfage fronsformer combination
{CTVD) unifs are locally manufactured.
The Eskom specificaticn for these
transformers and CTWT units take
age of kocal manufacturing by
requiring the MV cable box dimensions

5%

* in 1999 it was speciied that all i
andfer gasdled encloswes of ihe
compact swilchgear (8. fing man
unif) shol be infemally arc fesfed ond
sholl be fifed wih sutable exploson
Ven's 1o ensue ovelprase release in
a confroled-manner fo fhe afmos-
phere during an infernal arc foult;
although the above requirement
was met by fhe supplies of compact
SF6 gasdnsulated switchgea: fhere
was ifle cogrisance paid fo the
fact that the switchgeor was being
Installed in enciosures that did not
form part of the original type test.
Furtheemore no effort was made fo
design fhe enciosure In a way that
compimented the infemal arc proof
design of the switchgear;
in 2000 Eskom specified hat the coble:
bexss shoudd aiso be infemaly arc
tested ond that the design ond
conshuction of the enclosure (L. mink-
or Kosk) shall compie-
ment the Inteinal arc-fest require-
ments of fhe compact sulichgear L.
e enclosure shall be desgned for
the safe venfing (e, away from the
operafor) of goses released during on
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Fig. 17: CTVT unif MV cabla box

Fig. 18: Pre-cast pinth for mini-sub

infemal arc faull, Enclosures housng
compac gear wete manuac-
e for Eskom Mot were
arc phicsophy n
i, Tris s cshoted Fig. 19; and
presently ot least two maojor mon-
focturers of compact switchgear
v switchgear
and Kiosk combinations to prove
they meet the
requirements of both Eskom and
SANS specificafions.

Profection of persons working &n
electrical equipment

Eskom has adopted a priosophy on al
round - mounted  equipment  hat

at ol ive parts within

enciosure are baricaded 1o prevent

avertent co
erator requiing access. This include:
any unscreenad M

bamcadin

Insuiation,

Conclusions

In fhe process of developing an My
andard for cabia systems, Eskom has
prociuced a numbar of uniqus solutions

may be summaris

d s folows:

* In order o defen
performanca of cutck
and USC products used In Esom, s
intendied fhat natural ageing fests wil

be canied out at

PIodUCHs fest sta at Koaberg in the

Westem Cace.

a collectuely ond nof inclvidualy
screened foint. Firstly, the joint design
is nof consstent with the cable
design Le. most Users ore Lsing
individually screened PILC cables
econdly, as olnts for PILC cobies
016 ot fequred 1o undergo parficl
discharge type testing, f
tesin used In conjunct
Potymeric sink tubes is nof
ensura fhat it
Tha probiems experenced by Eskom
In frying to frain infernal cable jointers
en MV cable accesores that hove
Instructions that vory significantly
from one suppler fo anather have
Jed fo he development of a sef of
standard accaessory  instalitior
Instuctions. Ulimately Eskom wouid
ke fo see a formal accrediiation
system In place for cable jointing.
Eskom s presertly evalualing
alternative MV XLPE cable designs
with the infention of improving the
cable’s oblity fo prevent water
ingress and subsequant woter free
development

. 19 Arc proofing o e

nciosues.
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The next challenge: distance protection
designed for ease of application

by A Edwards, SH Richards and DA Keeling, Areva T8D. UK

Datance prolecton has been @ st sesp ol lecknoskox ey clecoros: M sachsrirgano of o D Tiesiuon

most notably in recent years with the ability o
Continual resecrch and development stil

more mature, the

in e figwe, the protected lne

platiorm, fhis
Implement 3 meons of ina
produces iR the fechnigues
real additional benofils Io the user are nof always so apparent,
This poper describes fhe design  relay for universol application. wifhout

h for @ hew integroted distance
profection and confrol feiay. At the
specificafion stage, fhe deckion was
foken as fo what would benet tha user
most. Sevaral quasfions were posed and
debated from the viewpont of a utiify
fechnicion engineet. or operafor.

* Am | generclly happy with the
performance of distance relays?
Do | wanl fo ses new algorithm

How do | set and apply the relays fo
the power system?

The elay was bom as @ devics that
would use the most proven cigorihms.
with siep enhancements only where It

Prociuct release. The main pricdfy In the:

wesfocused on making the
Product smpler to apply. operate and
[ : 3

ety andl troining
requirements info. the recims of rockel
science.

Basic requirements

Distonce profection has fwo fundamen-
tal design requirements. Firstty. the relay
must frip quickly for any genuine in-zone
feul, to ensure thot tha systam stabllty Is
not compromised and damage s
minimised. Sacondly. fhe relay must
remoin stoble for al load and through-
fed condifions. This lafter point is
particuioty criical to avoid consiraining
#he loadabilty of he-ine, and fo avoid
sympathelic unwanfed frips from
propagafing oG fhe power system
under extrame condifions (such as
power shartages. circult
outages. powsr swings stc.). Gaod ioad
avoidonce Is an essenfial defence
mechanism n avoiding biackauts and
Iskanding.

The paper summerizes fhat it is possbie
Toimpi i i

A singlsfic view of he 1 and resrcin
staie) showninBg. |

[ X

J
u
{2une

!

! Fault + arc impedance
| region
!
|

Load impedance
region

Fig. 1: Disfance relay Oparating requrements

impedance Is shown. clong with on
extended area 1o the right where foult
arcing resstance may appear. Typicaly,
he amount of arcing resklanca may be
esfimated from the van Warrington
formuia (1), The effective faultimpedance
measured by o distance relay may thus ie
within fhis shaded region. In order 1o
snure fipping for all gendine faulls, fhe
relay charactersic must include fhe
shaded fegion. for @l zones U 1o and
Including the longest reaching zone
(typically zone 3) reach point

It &5 clso evident that the relay must
avoid the load area, The shadled load
18gion shows he load impadance fhat
may be presented fo the relay Lnder
normal system oparation, for éxomple
‘with the neighbouring circultin & double
creut fine being In-service. However. In
many cases @ lower minimum load
impadonce needs o be ovoided, as
shown by the unshaded extersion of
the load cone. This may consder circut

load import

Arc impedance with
remote end infeed

Load impedance
region

Fig. 2 Apparent arc resistonce increase.
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end. vith the effect becaming mere prencunced as the foult
position ossumed moves fowards the remote fine end
Reference [2) defals remate Infeed effects.

Typicoly, his means Mot fowoids the remots end of the ine,
#he relay rip characteristic must cover of least four imes fhe
van Worington colculated ressfance.

The relay requinernert, howeves remairs unchanged Le. frstly fo

Tyavveas vl

i

i
il

p for with o without
40 remain shabke for normed load and overiood condifions
Relay seftings
From fhe previous saction i & stiaightforward fo deduce hat

enaures fiipping for all faults within the reach of the ditance
20nes. Thus ol seftings hera ora relatad 1o tha Impedance of
ihe profected line, and follow-on adjacent ines. The second
category ensures lood avokionce, commonly colled Tload
biinding”, Al such satlings cre related fo fhe loaci flow, ensuring
et ine loodablity s not constroined.
The relay featured In this paper hos baen designed such thaf
the user merely Inputs the profecied iine daia. and the lood
data, and the relay will fhen seif-set accordingly. With
&0% of all il “ found o
b8 1he resuif of poor saMfings, then a prociuct which hos been
dasignad with such simplicity should raduce the rsk of typical
8frors occuming,
The reioy uses an Inteligant overview of the profected line fo
implement a *simple-sal” opfion. and in doing 50 fhe Lser nas
only @ 18w key parameters 1o set, rather than fh profferation
of seffings that can frequentty accompany @ mulifunction
relay, The ecse of saffing Oko transiates fo simpler
commissioning and grading or selectivity.
Simple and advanced sefling modes
In e majortty of cases. “smple” setting s recommended, and
allows fhe user merely fo enter the ine parameters such as
impaconces and residual compensation. Then, instead
of entering distance zone impedance reaches in ohms, zone
sattings ore entered in terms of percentogs of the protected
line (for exarmple, zone 1 = 80%), as shown in Fig. 3.
Each zone con be set wifh a reach relative 1o the protected
line, o If fine-funing is required. an “advanced” sefting option
can be switched in later.
The “aconced” setfing mode aliows the user full access 16 ol
individual distance chmic reach, fiter and residual
compensation seftings per. zons. This mokes the relay
adaptable fo networks where the pratected and adjacent
lines cre of dissimiar consinucion, raauiring Independent zone
s

Fig & Load binder "cone”.

avericoding, which could be 20% or more of full load current.
and aiso the doubling effect where on adjacent circult 1rips of
opens. Overall, I Is common 10 ensure stobilty for 2.5 1o four
times full kad curent flowing.

Fig. 2 shows how 1he previous analyss &  little smpiiic, in o

feal power system. As eoch profected fine has af Jeast one
remote end ferminal, fhere ks likely o be an additional current
infeed .

fault are.

Grour aul
i
S, RAE

Fig. & Delta curent phase seiection
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In Fig. 3 it ks noted that the relay in
question con be applied with mho, or
quadiiateral charactefistics - 10 suft the
ufilty's preference, When o quadilatercl
characteristic is applied, zone resstive
reaches must be set - the right ond left-
hand lines. Again, “smpie-seffing” &

choose whether 10 fix tha some resitive
reach coverage for al zones or whefher
o sat proportional characters-tics. n fhe
Iafter case, the relay flxes o reference
fautt at 100% of the protectad Ine reach,
and uses that fo scale 1he ressfive reach
for the zone occording fo the same
percentage as the reactonce rsach.
hus, all zones would share o common
XIR (or 2/R) aspect ratio,

Taking fhe mho choracterstic as @
reference case, Fig. 4 llusiates he reioy
D chorocterisics. where the relay ks
appiied solely aocording fo line profec-
fion constrains (Le. ignofing leadablity).
It Is evident that due fo he length of the
Protected fines. zones 2 and 3 stray infa
the expected load orea, This ks unaccer-
fable, os spurlous frips would result.

This & an examiple of where one must
consider the second categery fiom
pravious discussions. ond ensue load-
biinding bosed on fhe expected load
fows,

Load biinding

The relay in question uses an acvanced
Iood blinder which is cesigned 1o aliow
befter resistive reach coveroge. The
biinder js basically formed from on
nderimpedance crcle, wih rodks set
by the user and twa blinder lines crossing
througn the origin of the impedance
Plone. It cuts the area of the impedance
characteristic that may result in an
Operation under maximum dynamic
load condttions (Fig. 5).

The radkus of the circle shoukd be 1855
then the minimum cynamic load

et halt way between case
Rower factor ongle, ond fhe line
Impedance angle:

In the case of a fault on the (s It is o
longer necessary to aveid load. So, for
that phose, fhe blinder can be
the ful mho

low voliage could not be expiained by
Normal voltage excursion folerances on-
Io0d, A faut is t on the
Phese

fhe entire zone shape. The benafit is fhat
the resistive coverage for faults near fo
the relay location can be higher.

The undervolioge setting must be lower
than the lowss! phase-neutral voltoge
under heavy load flow and depressed
system voltoge condifions. The fypical
maximum V < sefting is 70% Vph-neutral,
Delta cunent detection

Many of the. aoploation. difficulties. for
distance protechon hove historically bean
related fo coract faulied phosa selection.
For exarmpie, in the: case of O close-Up
reverss earth faull, @ lorge amount of
neutral current wil be By the
telay. This neutral curent s oiso Includied in
the earth loop Impsedance measurement
for the unfoufed phoses (oY means of
tesiducl compensation), and the 120"

Similorty, It can be cificult to ensue that
the comact alement will ba
allowed to measure in the case of a
double phase to sarih foulf. whist
testraining the involved eaith par zones.
The latter i necessary h

Power swing blocking

Superimposed curent Is ols used os the
crlierion o defect power swings. Power
swings genarate o confinuoly changing
curent, and hence prokonged pickup of
datta detectors. Pickup fof longer than
50 ms s used to Inificte power swing
blocking, and keep relay stobilty. An
advantoge ogain s that no fhreshold
seftings o Impedance starters ore
requiied - the techniqus works by ifs
naturs in ofl appications.

The reiay tracls the profie of the detia
cunent. and It of any point theve is an
unexpected step change I the
prevoling dafa. blocking musf ceese as o
foultis now prasent. Thus, e 1 time ond
20ne seiectvily for any foull inception
duiing @ power swing Is os fost and
refiatle o had no swing bean present,
Conclusion

This paper demonstiates how o disfonce
relay designed for ease of application
has fewer setfings. ond hos o lower
scope for accidental seffing ertars, A

. poricuioly where  quadriateral
o

*smplesat” mode can
olow 2one reaches 1o be opplied as

in ihis respect, the outhor's company

of the protected line. The

diaciced 1o use a
techrique, used In the previous fwo
generations of fhelr fransmission line
protection - deifa curent phoss
selection (3). Fig. & shows fhis pinciple.
selection of the foulted phose(s) is
comparing  the
phasa:to-phase

cument on fwo of these signals and zera
on fhe third. A phose-to-phase or
double phose-to-earth faull produces
one signal which ks orger fhan fhe ofher
fwo. A thres phase foult produces thise

foulted prose for @ CN faul
A suparimabsed curent s deemed fo
e lorge enough fo be included in the
selection If It s greater than 80% of tha
lorgest superimposad current.

The lorge odvontage of using delfa -
which s effectively the magnitude of a
slep change - s that It biased
fowards detecting a foult. Fours
produce © cefinite step change.
whereas powel swings and  other
unfauted phase effects vield @ lesser
deito. Delta phase seiection Is Lsed fo
contiol the disfance slements, and hos
Ihe cavantage that it hos no cssaciated
sattings - the sensitivity s internally
bigsed. ond equally opplicable for
strong, and weok nfeeds. The reiay s
thus ecsier to apply than designs which
use Underimpedance, overcurent, of
other starters 1o defect a foult.

&1

Simple-se1 mode does not. ortficiaty
placa constraints on the
application. and fne use of proven
fechniques such os osifa phase
selaction and power swing blocking
alow universal depioyment (for stong
and weak infeeds, inferconnacted, and
weakly interconnected systems. that
rmay be prone fo power swings).

Reiay seftings can be spift Infa two
categores:

* ihose related to line protection/fault

detection, and

*  those fo ensure load avoidance.
Receni experience from blockouts in
several countries shows that the
aynamic changes of load may result In
undesited operafion of distance
elements due fo the load impedance
anfening the distance characteristic.

A simple and effective load blinding
fechnique o decribed In fhis poper
forms an effective defence against such
unwanted pping.

The quihors nofe that distance relays

designed according o the power
system neads - not vice versa.
Relerences
(1) Network profection and auomation
quida, 1SN-2051868006.  ALSTOM
20
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Pole mounted switches for coastal

applications

by Geof Auten and Johan du Preez. Linegecr 2000

The paper will describe @ range of switches designed for applications in highly sallferous condilions, Including overseas
conditions whers sand depasits aggravate e situation.

Slicane clad composite gioss cored
insuiators have been incorporaled.
which have to be carefuly selected fo
withstone!  the  cantilever forces
‘experianced in switch designs. os dstinct
from the standerd ine appiications.
Desgna hove baen mode for use up fo
44 KV insulation levels,

Orowings end photographs wil lustrale
typical applications. which are of very
fow mass compared fo helr porcelain
counter parts

Linegear 2000 has naw.

sheds of varying shapes fo even out he.
vollage gradients on the insulator
surfces. It wos oo mportant 10 provide
wherever possiie, shefterad creos where
sand or saif cepasits were not lkely fo
accumulate. Insulators with smalier
aiometer theds are Inferspersed with ha
lorger shads: not only fo provide a
shelfered area. but smaler diameter
sheds wil restrict the level of lackage
Gurments, which are usually the mecha-
nlsm of fallre and performance crifera,

nearly 16 years of experence for
Its range of outdoor pole mounted
swifchgeor which has been used In
most regicns of Southem Afiica, and in
all variations of cimatic conaifions,

Overseas experience has been wide,
with 1000s of items in sarvics i the UK
which has a hostle winfer cimate of
cold, rein. ica and frost, and @ significant
number installed In fhe Middie East in
hot. hurnid conditions with salf or sand
contamination.

Nevertheless in the higher macium
voltage rangs (24 - 36 kv), there & a
arowing preforance for insutors. win
slicone sheds, for which exfensive
world-wide testing has demonstrated
its supericr suface  choracteristic.
Hydrophobiclly ks Ihe technical name
used fo describa fhe candition where o
croplet of water on fhe srfaca of on
Insulafor shed, stance-up, forming an
aimost sphericdal shape to the droplet,
Most ofher matericl, particularly when
confaminated In some way, may have
anops in less than a hemispherical shapa
refered fo as hycrophilc, and in @ worst
case may flatten down to compiately.
wei the insuiofor surface (Fig. 1), This
Iaitter phanomencn has been known for

T T

Ag |

The designs fhat are considered fo be.
acceploble ars well lustrated i
Appendix D of SABS/IEC 815 on the
supject of “inslators for service in
poluted condiions”, and the study of
the surface choracteristics of polymeric
insulation materios s curently fhe
subect of on JEC recommendation fo
analyse and quantity the natere of the
dioplats on the sheds of Insuiators:
Readers who ofe more Inferested
In the design ond performance of
hycrophosic materals are referred fo an
extensive. amount of ferciure on the.
sibject, and fo the work of e South
Afiican insuiator Test Station ot Kosberg,
Thiee phase swilch disconnector

1or use under coasial
poilution requires special design conside-
tafion, becouss fhe  machanical
characteristics of the insulators: have
Q stong impact on performance.
especialy ihe cantiever strength.

The malorty of slicons Insuiators ore
mauided ento @ pulinided firegiass rod,
which has high fensl strangth. This is
because them s

head ine construction. where the core
malerial Is only subjected to tensle
loading. For switch appications, the
terminal insuotors must have @ higher
cantllever sfrangth fo withstand the
bending forces that can be appiied fo
1hem os o result of he moving contaet
systems of fhie switch and the aftached
User connections. The moving insulator of
the rocking-ype of isolafors of swifch s &
difficult proposition. becouse of fhe
loading it i subjected fo when opening
and closing the main confacts.

Tha meost widely used swilch product on
networks & the swifch disconnector
which brings fogefher i tha probleems of
e some fime and o new design.
supenedes on  exsting extended
porcelgin design used by Eskom in the:
Waslern Cape region. The terminal
insulaters embedy o larger diameter
fibre-gigss core, with a spacific crespage
of 315 mm/kV for the 24 KV system. Note
ihat the contoet diive insulator s @ low
mass sieone insuiator which ks used n o
linear compression mode 1o dive the
confacts fo fha closed posiion, and is
used In its moximum strenglh mods of
fension 1o pull.open fhe-contacts . This
mechanical design & wall proven by
many years of serice and the new
insulators wil reocly fit Info new system
desgn plans.

Pathaps & iorger problem extsts In the
everseas market, espacialy in fha Middie
East area of the Arabion Gul, where the
main polutont s & combination of sand
and solt, where aven long creepage
porceloin insulators have been a major
mainfenance problem.

The prefered insulant in the Gulf Region s
the silicone insuiator but a8 the main
distribufion voltoge Is 38 KV, we now
mave Info @ new generation of switch-

@ sfain or suspension ineulalons in over-

2

combined wifh diop-
out fuses. Major schemes are in hand for
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Fig. 2: 38 KV fuse suafch combination,

Fig 3 24 KV swifch/fse combinaion:

rebuling fhe elechiication nefworks of
ol fiskds which have been decimated in
recent wos in thert area. The llustrations
show designs at 24 kV and 35 kV which
have been specially designed for these
onerous condifions. The client has
spacified a specific creepoga factor of -
40 mm/kV equol 1o 1440 mm and such
Insulators, baing larges nesd an sven-
larger diometer of he fibragiass core.

The whole swilch becomes much
bigger, and fhe length of fhe moving
switch blade presents new probiems.,
Such a switch, as per Fig. 2 wos recanly
designed. and tested ot ihe SABS/NETFA
facilfy for both power fraquency and
Imputse levels. resuiting In o 52 kV level
of insulation. The fuse switch
combination was shipped fo o word
wide exhibifion In Dubal, in the United
Arab Emiiates where 1t atiacted on
enomous amount of interest, and then
sant on fo Oman for fhe clents formal
opproval. A compoct version of this
switch/fuse comblnation for 24 kW &
cunently being finalised for o large order
for the some reglon. which will alio be
avalable for local market applications.

Single phase applications

Regional electricity companies in the UK
e retio-itting lorge numbers of auto-
reclosing circult breakars (ARC) o
Improve ffe confinuity of supply on their
nurcl systems. and wa wara requested 1o
provide a device which would ollow an
ARC to be connected on o pole which
clici not Incomorate strain insulcrtors.

The device was required fo incorporate.
a shain Insuiator that couid be used
two different ways

gL 24K st ok,

Fig. & Stran dnk clogrom.
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The undisputed

| i | 24 kV Triswitch MK5 400 A load
break switch for coastal applications

7

Innovations not imitations

\‘ I’ﬁr
T IA,"J Switchgear for the 21 century
e e

iogram.

& at a normal in-iina pole, so that fhe

* Tobefittedinthe

Silicone rubber insulators

Fitted with 400 A load break device
Spring closing mechanism |
Pull to close and pull to open operation
Hook stick operated

when required by a pivated ink
¢ fhe ARC. 50 that the proted,

o provide a ¥
sssary for men fo work

stance when If was

Sea Fig. 5.

wil be fittad 10 exsting lines. so low mass
Ik Is hook-stick operated
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No hot water, or intermittent power
interruptions - the lesser of two evils?

by Bam

Eskom Resources

The picture of South Afiiea exceeding i installed peak demand capacly by 2007 ond base load cupocw by mmfv 1 nmba-n

widely publicisad over ih last few months, (Fig. 1), ‘Simunye

modular reactors (PBMR), Imported hydro-power from Cahora Bassa and many ofher supply-side umkm( have all bnn vluded

to 05 possible solutions for the provision of a ‘comfort zone

' fo those

looming crisis In the energy sector in South A

So what can local authortfies do to help.
his situation, which In the main. s a
problem for the national utlity (Eskarm) to
deal with? (Although municipaifies
generaly have to bear the brunt of wide
spread power outages In the residential
sector af the South Afiican market)

Resicientiol hot water ksad management
(geyser control) is probably the quickest,
easiest and most economical option for
a municipaity fo implement. S0 why
aren't all municipalfies entertaining this
concept? The answer s probably
simply; bod experences wih uneliobie
technology. high iniial caplial require-
mants, insufficient resources fo monitor
ond  maintain  the  systems, Irate
‘customers with "cold water compkaints’,
o ditect financial benefit for domestic
consumen. Inapproprate farfl signols
from Eskom. And fhe st just goes on and

passimists out ther who have expressed thair dismay a this
rica:

sy MW in thousands.

= W A
e
gRgzaEiRazERvaRIaaaIng

- - = = Typical summer day

Fig. 1; Typical winter/summer naiional load proffe.

contibute 1o the question refered 10 in
the e of the paper: “No hot water of
" - the

on. s
scwm that it Is unconstifutional o
rol’ someone's geyser andfor ht
wubfﬂmv
Fortunately, there now exists o number of
sckfions 1o overcome the technalogical,
finoncial  and  insfitutionol  barriars.
referred fo abowve, Furtharmore, since
“hot woterloodt Inawtably makss up he

power
Jesser of fwo evils?”
Bariers

The widespread implementation of
residential load management (geyser
control). hes over fha years, been
clouded in confroversy and fhis. hos.
subsequently Incredsed the bariers 1o

¢ Suplus capacity ond co-ganeration
‘special offers’ 1o municipalties, as o
result of this

More recently, the ‘shored sovings’
option. offered by Eskom (DSM). to
Implement municipal geyser corifiol
projects

Custorher anid paificol resitonce o
the cancapt of ‘contraling” electricity
consumption,

Act

major  portion  of It
sized municipal peck loads, @ "win-win-
win' solufion con be ochieved for
all stakenoiders. by deveioping and
implementing on appropriote ‘resdentiol
hot water joad management stratagy”
for bocal outhonties In South Africo,

This paper wil thersfore atfemot fo
oddress the bomers above,

sniy for this parficular opfion o shift
load. L
+ The capital Instalation and mainfe-
nance costs amociated with the
vatious tectinologles avaloble for
controling Geysers on a wide scole

The secuity ond contral measures

it cimost impossicle to- accurately

challenges or sclutions and lessons
leant during the development and
Implementafion of a ‘residential hot

Worcester. The paper will fhen go on fo
liustrate how this solution can and should

forecast

The rlalively cheap price of

electiicily associoted with the ‘ail

slectic’ howahoid phenomencn,

which Is common in South Africa

* Umited andlor Incomect farif signals
or options avallable to municioaities
ond/or domestic users of electricity

66

From @ custome’s point of view, the only
real eleciriclly cost soving achievabie
from fhe geyser is 1o use less hat water,
limit the- thermostat temperaturs, ‘or
reduce heat losses from the geyser
e by using ‘low-flow’ showerheads.
instaling geyser blankets ond pipe
insulation, sharing of baths or showers of
Generally adapiing one’s ifestyle, eg.
foking @ shower Instead of o bathl
Furthermore, o verfical geyser could be
instalied, rasuing In lass heat 10ss from
the smolier ‘verfical plane’ (surface:
ared) of the geysar than ihe typical
conventional 3 kW horizontal geyser.
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However, the mast important thing to
note, is that the customer generally doas
not benafit directty from o large-scale
municipal hot water (geyser) load
contiol project, unless. ne- particular
municipaity offers a “Time-of-use (TOU)',
fonff 1o ifs residential customers, of
passes on the financial benefit (xavings),
fo fhose customers fvough tarit
rebates, defiated increases, efc.
Municipal requirements

For o municipolity fo contfribute fo
aevialing the problem referred 1o 1n the
Infroduction fo this papet and fo access
the DSM/NER funcing mechanism
avallable for projects of this nature,
it Is imperative that the following
Information Is readily avoiable
Customer diata

The fecsiity of an energy management
system is heavlly dependent on fhe
number of geysers ullized In the

analysis, Obviously, municipa-
fifies expand and new customers are
added fo the financial system on o
continuous. bosls. Theretors, reguiar
updated and accurate nformation Is:
crucial, in determining tha viobilty ens

;
g
g
{
:
|

respective
demographic ciassfications.

+ Is there mnning water and/or ore
geysers Installed?

if 50, how many?

+ Rated consumption of each le.
amps.

st an af he disibution bocrd?
What size geyser ls being wed (n
Hers)?

Horizontal or vertical?

Type of diibution board (ol or
new)?

I5 there space In the ditibution
board for & hot water lood control
switch?.

How many houses (representafive
sampie). were usad for the audit and
why that many?

structures ond half hourly lood
profiles. (KW kvar andd kva).

Basic information requirements.

However, and in order fo expedita
applications of this nofure, he following
basic Information requirements: should
also be consickered:

+  Brief bockground and history of the
municipality in question.
A comprehansive analysis of fhe
municical orea, which includes of the
sub-clivisions. elechicity supply poinfs,
residential area maps, as well as
sample ouits per word (suburb), fo
ey the number of geysers installed
in the 1espective residential areas.

+ A comprensrsive analysis of the
Municipol biling data, 1o determine
ihe rumber of housencids pr ward
Gsubuib), o5 well as fheir overage

Meathod fwo -
graphic approach

The presence or not of o geyser in o
residential home con eosly be
establshed from the averoge monthly
slectnical consumption dafa avolable.
This is wery important, espacially in the.
customer sectar, Accurate

or demo-

that a
make, to alleviafing the peck ood
proiem in South Africa. for example:

Total number of existing housing

stock,

Total humber of switches ciready

existing, where cpplicable,

Curment busness plan. (axpansion/

fond forecasting efc).

+ Whot technalogy To be used (radko/
rippie), and why?

« It ripple. what ype of inction sefs

cre sultobie 1.8 132V, 66 KV or 11 KV,

(and why)?

Furthermore, there are two general

approaches that can be used 1o verlfy -

the current geyser confrol deploymert.
status in a municipalty, namely:
Method one - geographic approach
Mast municipal oreos con be easity
clossified info thair diffarent respective.
socio-economic categares. From the
diterent it

Information s essential 1o ensure reliable

reauifs. This can only be Gccomplihed, If

the following Information can be
provided:

+ Analyss per ward (subub), of the
average consumer consumption
data. This information con usucly
be obtained fiom e municipal
financial system.

* Furher sample audits can be
execited, fo verfy the category
clossfication ossumphons.

Single line clagram of the supply

" A single line supply diagram & essantial

1o dstermine:

+ possble supply (control) areas per
supply point;

+ points of supply 10 use as reference
when controling fhe  geyeers,

{maximum cemand contiof;
+ supply voltoges:
* diferent of

per category of per ward should aiso
be cone, to confirm the geyser
presence ciitefio fom within. the
[85pECTIVE ConsUMption categories.

+ The geyser counts from the above

analysis wil then be consalidatad, 1o

provide a geyser count per word,

which s generclly deemed fo be
accutete fo within ten percent

(10%), of the actuol data

Risk identification and  possile

mitigation factors.

+ The prefered sequence of instalia-
fion. e.g. areas where capacity,
ables and equipment are the most
consirained, efc.

* Avalabiify and identification of
possible redundant municipal or
local resouices fhat could be
frained. for installafion purposes. le.
Job creafion opportunities.

= Sze of exsing load managsment

systemn, if ony, eg number of

Injection sefs, contoliers. relays.

metering points, atc.

Potantial for axpansion, If existing, o

In tha cose of greenfieids projects,

fhe totel eslimated number of

geysers within the supply area,

* Makeup of supply area. e.g. one

& generaly known whathar the
domestic homes in o respective area
would have geysers of net. Sample
audits can also be exacuted o verify

eoch and how they. are linked. to
defermine the number of injection
sehs requirect;
- substation space avaliabie for the
addif

the category

Accurate Information is essential fo
@nsure reliabie resulfs. This can cnly be
accomplshed. if the following genercl
Information can be mcertained:

municipal electricity cocounts (ane
winter and one summer monh), of
and/or pianmo fariff

&

town or number of

smallor towns consoldaled info one

mefropolian councl

Gurrent bulk purchase. fariff of

each town within the supply area, If

more than one, .. NightSave,

MegaFier, efc.

+ Plons or fimeframes for buk
purchase fariff migration, If any,

* Number of supply points.



+ Level of notified maximum demand
(NMD), for each supply point. (0
copy of a winter bill pst supply poirt
would uffice),

Project approval level or delegation
of outhoily, le. management
commitiee, executive mayoral
committes or local councll approval
o aitematively. what sfeps need fo
be folowsd for finol contract
sgnature/s. project implementation
and estimated approval fimefromes.

Project options.

The scape of prajects generclly include
one of the following fwo options

« The refuibishment ana/or expansion
of existing lood rmanagemant systems:
Greenfieldsimplementation (complo-
fely new systerms), where no exising
load managerment systems  ore
oresently in exstence.

Where functional systerrs clready exist
‘expansion of refurbishment can, os far a8
possible, be implemented. using fhe
existing equipment s o foundation for
the more. efficient systems prasentty
‘avallable on fhe market, In the case of
greentieids sites, an open fendor basad
on the ‘generc load monagemant
specification’, provided by Eskom DSM &
folowed. However It is possicle 1o
aliocate prafemed suppler siafus fo ane
or ofher technology or manufaciuret
required by fthe municipal fender of
Procurement polcy, provided fhat such
equipment meets the required minimum
technological and qually recuirements.
The cost of sach will be funded
fhiough o grant provided by Eskom
DSM. The reledie of grant monies s
subject fo the overal project mesfing

the minimum criteria loid down by

ation
Wch o project, (s budget Is
Odministered by Eskom DSV on behaff of
the National Eiectriclty Reguiator (NER)).
The enfire pracess is monoged and
feguited by two  back-fo-bock
performance contracts befween fhe
Parties involved. The first wil be between
the municipatappointed.  authorised
Energy. Sarvica Compony (ESCo) (or
Project manoger or consulfant), ond the:
Municipaify or local supply authority
Soncerned. And the second confract
bstwsen municipallty and Eskom (DSM).
Le. the channel through which the NER-
funding wit fiow. Thesa controcts wil cover
Qipects of system operation. mainte-
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nance and performance, with committed
power (MW) reduction forgets.

Procurement

In the case of greenfields projects.
Esiom (DSM) wil suppiy a generic lood
management system specification for
evaluation. Eskom (DSM), ihe E5Co ond
fhe municipality wil develop fhe fender
tecnnicat specification jointly, for lssues
on open fender, The ESCo wil deveiop
the final specificalion document for
ratfication by Eskom (OSM), and the
municiealty.

Where on xisling. functional system s in
plocs, simicr compatible squipment
wil b uisad s far os possiole, 1o the
expansion or refubishment of the

systom.

Marketing and customer educafion

Al pariies generally consent fo_ lse
and cooperaté with each: ofer. to
ensure fhat the project is properly
communicated fo olf siakehoiders i fho.
vatue chain and that customers ore.
thoroughly informed, on the reasons for
an 1he implications of such a project in

nnicarl I

from the reduction in emisions as a
tect reau of the implementation of the
DM residential hot water (geyser) load
contrel project, wil accrue solely. for
Eskom's benefit in fhe. municipaiy n
terms of the UN Fromework Convention
on Climenta Control (Kyofa Protocal).
Ownership, operation and maintenance
of equipment

The porticipafing municipaily wil retain
ownenhip of oll quipment ccquied by
e ESCo on behalf of he municipalty,
using NER/Eskom funding In raspact of
e proposed DSM project and instalied
by ine ESCo and/or municipolity. inat
racuces the electicity consumption of
the municipalty.

‘The daity aperation and maintenance of
the enfire lood manogemant system wil
e the responsibiity of the municipalty,
unless ofhenwise. negotiated with the
ESCo. Thesa costs wil be bome by the
municipolly, using the sovings acorued
by the project, or by fhe manufacturer or
supplier of fhe equipment, in fems of
ony that may be appicabla
or negotiated between the parties
med

their arec.
o of least confriute fowards the
morketing costs, inline  with _pre-
‘spproved budgets ond guideings.

Environmental Issues

Dafalled Information i ovabioble on
fhe insralled copacty, efficlancy and
operating charaoterstics of Eskom’s
generating facilties: fuel consumption
by focly, ond generation facilty
dispatch policies. Eskom  prepores
onnual estimates of fuel consumption.
water used, osh praduced and emissons
rsleased due to the production of
electicity from each of is facilties.

by each generation facilly. In Sourh
Afica there s o miX of nucleat hydro
and coakbased thermal generation.
Howeved It i widely coepted fha codl

and system porameters wil be performed
occording 1o ogresd guidelnes between
the ESCo, Eskom (DSM) and  fhe
participating municipoty.
Measurement and verification

The monihly savings wil be caloukted by
way of a predetermined methodalogy.
which roughly invalves the estabishment
of a baseline to which he actual

A measurement and verfication (M&V)
plan s then developed by on
independent M&V body, which has
been establshed by Eskom (DSM), for
this purpase. The plan wil cover’ ai
aspects of the M&V process, from
baseline caiculatian methodologies fo
metering fo periodic plan review points.
(notch testing). and if necessory. dispute
rasolion mechanisms.

s plan must be ratified by of parfies
ond execuled by fhe National
Monitoring and  Evaluation Centre,
(NMEC). The NMEC. will aiso perform dally

Howevec It funded thiough fhis
mechanism, “carbon credis’

&

fhe
monthiy savings calculations. Al parties
wil hen rality or opprove the monthly
sovings occording o a pre-approved
process and review fhe actudl agoinst
the planned, of cakulated, savings
submitted in fhe onginal proposal.
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Energy and peck savings
The nationdl DSM plan presently indicates  forgat of 43 MW of
shifted peck demand per annum, over fhe next 10 years (2004 fo
2014), Althiough this forget could chonge depending on prevailing
crcumstances. fhe information gothered from some of the nitiol
work in he Maflkeng and Mmabatho projects indlcate hat these:
targets are quite ecslly aftanable
Banefits, risks and lessons leamt
The lessons leamt from the projects tefermed fo previousty, ako
highlighted a number of additional benefifs and risks.
The Tatle View (1998) project, which was one of the inffial DSM-
reiated nifiatives in this area, has smphasised the need for proper
control and manitoring Interventions 1o be put in piace. fo ensure
success, Gs it now “appecars’ that he majorty of reiays in the area
have aither bsen by-passed or falled over fime.
Similary, the recently cpproved Worcestar (2003/2004) project
has been a fest-case for overcoming the immerse and fime
consuming bureoucracy and profocol to deal with, when so
many roleplayers (and faify large budgets), ore involved. This
project aiso provided. valudble lessons in terms of making
provision for long. and exchange fate related, procurement
processes Ihaf need fo be adhered 1o, In steamiining he enfire
process.

project the need for
po:twmmmemmsm commitment 1o utising, optimsing and
maintaiing the nefwork, which in ise. is o huge oset for any
municipaiy, L. from senlor management, fght down fo the cal
cenfre and clerical of billing staff nvolved in he process. Training
of local staff responsibla for malntaining he system and dedling

SURETECH Electrical Instruments

with customer related enquites. s crucial for the overdll
succass of projects of this nature.
An cbvious sk from O municipal perspective, could be
where larger commercial enferprises ke hotels, hostels,
etc. who are billed on @ fime of use (TOU) taif. coukd resuf
in a net ‘ravenue loss", Le. depending on he stucture of
such a farif,
However, the overal benefils definately outweigh the risks,
ond could polentially provide: porficioating municipoities
duing
regional electricity dlstributors (REDS).
Conclusion
South Affica is no different from the rest of the worid, in as far
as the Increasing demand (and fisng cosfs). of energy is
cencemed, Taking the 2003/2004 winfer unplanned outages
info. considerotion. then we see more similarifies with
Caltornia, New York, Italy and ofher major. developed
countries, who have aka recently experienced serious
“brown-and-black ous’
However, whnat does diferenfiate South Afiica from most
other anergy intensive counfries, is fhe phenomenon of the
“all slsctic’ home, .8, we da not have access fo naturol gas
for heating purposes, and selar waler heating st remoins
relatively unknown and uneconomical option for residential
water heating
This scencrio, coupled with fha latest Innovations in
technological development In the fleld of residential hot
wiater 1500 management equipment, presents fhis country
it @ unique opportunity 1o fake fhe lead in this area of
demond sde management (DSM), workdiwide. Add fo this
the 100% financing oplion ovalkabie fiom e NER/Eskom
(DSM), for this activity, then thare shouid be no reason why ol
municipalfies are not faking full advantage of this unique
opporiunity. In G ropidly evoking slectricity distribution
sector, Le, before the capacity stuation in South Africa
necessifates legiiation In this regardl The only remaining
question begging on answer relates fo what should be done
in the unikely event of something going wrong ond
customers expadencing cold wafer? Well, in he short fo
medium ferm. the cholce remains: ‘imited hot woter
snortages. of reguiar and Infermitiént power nlam.nnnm
which is fhe lesser of two evils?
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Equipment theft mitigation -
the Eskom experience

by A Bokket Eskom Distrioution Technokogy

Eskom has experienced conductor theft since the lote 1980s. The mifigation strategy followed up fo 1994 was fo replace
copper conductors with aluminium conductors, which paid off uniil the recent increasa in ihe price of aluminium, Eskam
has hersfore had 1o review ifs srategy since he incidents have Increased significantly In the (ast 3 years

This poper describes e strofegy
followsd by Eskom fa address the scrap
market, apprehend fhe conductor thief
and to apply fechnology 1o secure Ifs
assets. Eskom wos exfiemely successtul
In that fheft levels have now dropped o
pre-2001 lovels.

The fist part of the paper fres to quantify
the probiem and o examine the morket
stucture and operation of syndicates in
his market. Secondlly, Eskom's irateqy s
discussed in defol ang success stores
are shared. The cppiicalion of the
technology ©of alarm systems and
securlty systems are olso discussed
Finally, an Industry approach o the
problem s proposed
The scrap market
An analysis of the scrap market (Fig. 1)
feveals the foct that conductor theft is in
essence driven by @ need created by
marke forces. such Gs fhe cemand for
aluminium in today’s Industiial workd. An
electical conductor contains 99.5%
pure aluminium with several uses in the
manufacturing of aluminium olloys and
5 o deoddzing agent in fhe steel
tegy to combat
harefore only be

successful If fhe whole morket ks
addressed In the strategy.
Research  revealed fhe following

contributing factors fo. heft of
ferrous metals:

nen-

* Socio-economic problem of increo-
sing numbers of unemployed peaple
Increasing numbers of Begal Immi-
gronts becoming involved in fhafts
Involvement of crganissd Qroups/
syncicates In thefts

Increasing demand for copper and
aluminium localy and infemationclly
Insutficient control and legisiation
regarding processing, sake. lmporf of
&xport of non ferous metols

Low risk invaived In accessing some
of the networks (ow valtogs)
Accessibllty 1o natworks

The most important contibuting foctor
hos been identified as perpetrators
hoving a readily avallable scrap markst
10 sell stolen materiol which s routed

Scrap dealers

L

Fig. I: Scrop make sUChse.
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Fig 2 Conductor et ncidents.

theough various ways back into the
chain of processing. manufoctuing and
supply, Evidence was oisa gathered that
lorge omounts of stolen material cfe
exparted fo markefs abroad

I he sary 1950k, Eskom experienced an

wan peiceived s copper related. The
fmain thrust of Eskom’s taft prevention

7

wass ths eiimied af ramoving copper from
Eskom’s network, with iffle aitfention pakd
1o the wider market. Initial results proved
this @ successiul siotegy and incidents
Gecine uniil 2000. A ihis stoge, the price
of cluminum Increosed fo exceed the
volue of copper for equal  weights.
changad ther focus



AMEU 20th Technical Meeting

‘ Technology support

Fig.4: Esiom Conghuctor Meft shotegy

performed by in the scrop
marke!. Eskom’s cument strategy Is
therefore a crime fighting and prevention

strategy. This opprocch has proven
successful

These slements relte firstly to the fhief.

|
|
|

The prodct

+  Overhead ines, underground cablias.
‘and earthing

1110 88 k¥ oveinead ines are mostly

+ 80% coppe 40% aluminum (history)

+ 30% coppet 70% aluminium (curen)

The market v

*  + 4500 "Buckef $hops”

+ Regulated by fhe Second-hand
Goods Act

The shalegy

Eskom developed o sirategy fo combat

conductor theft, The cime prevention

sirategy refles upon Infeligence gathering

and research to ensure effective polcing

and relafed processes. Eskom alsa ensures.

that the full ciminal justice process s

tolowsd, often with support fo. iocal

prosscutors and police.

The Eskom conductor theff strategy (ses

Fig. 4) corsists of the folowing elements:

72

Visible polcing

- Line patrol (sscuty reiated)

+ Opbservaton

*  Anests

Crime scena investigations

+ Information gathenng

+ Griminalfsyndicate profie

Criminal justice process

* Bal

+ Evidonce and wilnesses

+ Support fo prosecution

Menitor and confrol

+ Follow up affer relsass.

Crime infoligence

+ Market research and anchysis

+ Database ond Incident recording
system

* Informants

Technology

Enablec

Conductor marking

Alarms.

Comara equipment

Altemative materials

Industry co-operation

Industry-wide co-operation hos been

astablshed by ol role piayers. The non-

ferous fheft combaling committes

(NFTCC) s an integrated body of kay

tole-players that provides sirategic

guidance and direction for he process

of prevantion ond eradication of theff of

non-ferous metal so- that qualty of

supply of strategic services can be

ensued 1o 1he benefit of all the pecple

in South Africa;

Role-players curtently represerited on

the national commitiee ore as follows:

« Esom

+ Telkom 4

Transnet (including Spoomet and

Metrorialy

+ Chamber of Mines tepresenfing
several mine groups
Recycing Incustry

§
:

:
i

Servicas
Department of Justice (including the
Nafional Prosecuting Authority. and
Diractorats of Spacial Operations)
Depariment of Trade and Indiustry
Customs and Excise

SARS

Business Against Crime

The NFICCs stotegic direction s
descrived below,

Estabishment of effecfive management
information systerms

* Database
* Inteligence cycle



Effective co-operation and commitment

« Policing of hot spots
+ Joint operations

Standardiked interpretation and GEP!-
cation of relevant iegisiafion

= Common understanding
* Standardsed applcation
= Enforcement

Establishment and co-ordination  of

formal regional sructuras

- Regional committees & standxdt
sed agenda

+ wontnly reporing

Effective marketing ond comimunication

(intemal / extemal) Inifiatives

Strategic  parinerhip  with  key
stakeholders

Newslatter

» Aworeness campaign
Technology as an enabler

Material

Eskom’s unique conductor marking
scheme osssifed ot numerous court
cases fo establish ownarship of material.
Scrop conductor, generated by Eskom.
Is disposed of In a controlled manner.
Eskom oppoinfed O sole supplier
agreement to ensure fhat no flegd!
conductor can enter the market. Similat
approaches is used by Transnet

Canductor doping, curently being
resecrched, provide for opporfunities 1o
contominate. aluminium 1o render it
wrihiess 10 the sciap market,

Substation fechnologies

The purpose ctapplied fechnology in &
substation environment s 1o improve
access contiol, monitor Infruder and
Eskom staff movements and fo iniiate
rapid deployment of secuity sfaff. The
fact that @ suostation environment s o
well defined and confrolled envicnment
leads fo effective deplayment of
modem infro-read monitors, securify
fences and alarm systems. A system of
grading of substations in terms of risk hos
been developed ond ks deployed
throughout Eskom.

Earthing of structures and equipment is
dane thiough the stuchures' sfeel and
via copper conductors n The concrete
piinth.

Line technologies

Line dormy technology, as developed by
Eskom s shown in Fig. 5. Defection of @
eonductor theft event lakes plocs
thiough @ mechanical fit sensor which
telays Information 1o he aiarm. unit.

__AMEU

Fig. & Eskom dasigned ine aiaim.

Radio or genaral packe! 1adio senice
(GPRS) - coll phane bosed - Gammur-
cation provides for teedback fo o
control room and security staft, The
concept hos been fested fhroughout
Gaufeng and major successes in
amesting thiavas have been achieved.

Future improvements of his unit involve
the minigturzaticn of the unft, Thesa
mmobile units wil be applied by o single
operator under iveine condifions

Whiot doss not work

Duing 2003-Eskom deployed a high
definifion camera on an 88 kV line
to monitor ond identify potentiol
conductor hieves. One of the crileria
Jsed fo procure fhis cOMeRO was cost
snce It was foreseen hat successil
implementation would lsod fo fhe
curchose of more such units. Although
the comera worked perfectly during
doykgnt hours, 1 faled to produce any
meaningful imoges affer sunsef. The

ensure success in fhis area. Future
improvements In the second-hand
goods oct wil clso go long way o
improve sociefy's abilty 10 reduce thi
efima 1o acceptobie levek.

Affordabaty of technology plays a major
role In selecting solufions.  Military
fechnaiogy § becaming more avaiobia
afthougn the cost of such systams is st
pronibifive, Satelite suvedionce, infr
cameras. fracking ond GPS devices all
have promises of enhancing Gurrent
security operctions, The successful
parinership befween the securlty and
technology communities need fo be fully
sxplored o determine priories for
development and fo ablain the fund for
fulre projects

Acknawledgements
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digital camera technology
of near infrored. which has severe
Imitations in dorkness, If was also found
fhat background ighting. such 08 cars
anving by, ecsly salurated the CCD
sansor of the digital camera. Altemafive
technologies aré very expsnsve ond
wera not deemad fo ba cost bensficial
as on Eskom epplicafion

Conclusion - the read cheod

Conductor tneft has been targsted 03 a
Yoy strategic isue by i fole pioyers: Thi
hos fed fo a mior reduction in 1he
rumber of incidents but the probiem s
by no means bsen eradicated: It &
therefore imporant That organizations
romain vigiiant ond cument projects
must be resourced and- funded 10
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Comparison of municipal and Eskom
tariffs using a metering spreadsheet

by Stephen Delport, Ekuthulen! Metropolitan Municipaity

The purpase of this pape is to point mmmm differences that inherently exist in ihe various Eskom and municipal
slectricity

farifts are:
mmevwm

Common amongst cimost every elec-
fronic meter. and higher fevel biling
system. s the obiity to save occumuated
energy values within ne mefer ot reguiar
Intervas, th

electricity tarff accounts for Ekurhueni.
City Powet Tshwane and Eskom has been
developed.

With the aid of a modem !pmaa!\ew

over which anargy valuss ars Infegrated.
The most common Inferval used &8 30
inktes.

Eoch type of electronic mater s
provided wilh soma form of meter
specific software. This soffware. and
some hardwore typicaly a notebook
fype of computer are used to
programme  the. mets: refriave data,
and fo a limifed exient process data,
Some pockages that can read o variety
‘of mefers do exist, but In some insfances,
ot @ price that only lorger utilities con
offord. There are oiso annual costs
Involved 1o update these packages
‘o8 tariff rotes are increased and forfff
stnuchures change.

‘What Is common fo most of fhe mater
softwore packages Is the abilty fo
output the profile dota to a compatible
format that con be Imported by
commanly avaloble spreadineets.

This enables the (experienced) spread-
sheet ser fo anolyze data and produce
meaningful oufput.

From an arficle publshed In Beldron. o

“The. nto. sleciriclty
usage and cosfing”, the following two-
statements are quoted:

* “The wsa of however

and”, "or”,
“if* mathematical statements has been
made, fo develop on effective ool
whereby vorious bills are generated
directly from Imperfed monthly profie
data from @ vorety of commercially
avalable sleciclty mefers

The spracdsheets also have ine capability
1o provide for public Nolkiays that would
be treated as a Saturday or Sunday and
aiomatically change fhe profie doto fo
the appiicable standord or off-peak
energy or demand volues, This meons
that mefers n the fleid do not have to be
updated annually with new holidays.

The ocouracy of fhe input data s of
prime Importance. Experience and
knowledge af problems that may be
encountered s recuired as the profie
dafa is firancialy related and wsed fo
create bils, and fhis fherefore requies
that extensive checks need fo be
cpplied.

. he fables were complied during May
his- dote will not be reflectec!

City Power of Johannesburg

« lLoige customer demand tariff

(mecium vofiage): (ih and kVA

demond forif, ond

Lorge customer time-of-use tariff

(medium voltage): (TOU tariff

> 100 kvA)

City of Tshwane Metropottian Municipaiy

11 KV supply scole farif; (KWh ond
KA demand taiiff), and

+ 11 KV supply fime-of-use foriff (TOU
ot > 750 VA)

Eskom

+ Ngntsove urban: supply voltage
> 500 V and < 66 kV: voliage
surchorge 1007% and fransmission
surcharge 0% (kWh and KVA
demand forif), and

+ Megaofler: supply voltoge > 600 V
and < 66 kV: vollage surcharge.
10.07% and fransmission surcharge
0% (TOU foiff > 1000 KVA)

However, the spreacshest applications

developed wil also generale bils for fhe

following tarifts

Through  he Hule SO,
spreadsheet, some minor deciepancies  « Tanft C1.2 offpeak 21:00 fo 07:00 on
hiave been dscavered In bils generated weskdays. (KWh and KA demand
fom i s e of oo ot it taxif). and
different =

ensures that Gust %

blled conécty as for o3 proctically
posible.

it s imporfant fo nofe that the
founc

not all ihat effective where lrge

* “Thosa experts who are abie 10 use.
the programming bult
into generation
spreadsheets. quickly run In 1o

based, TOU analyss on one year's
data, ran for 13 nows on @ 100 MHz
computer”

calculate fhree diferent

were in no wey
reiated o fhe msfers and thelr wiing.
but were rather dus fo programmabie
andjor tarff structural faotures misinter-
preted. (Gaps In data.  Iincomect
alignment of data, pubiic holidays,
duplicated data, garage In garbage
out principle, efc.)

Tarift comparisons:

The following categories of tariffs wil be
compared and discussed in s poper:
Ekurhuleni Metropoitan Municipalty

. Tanft G (kwn and KA demand

tadff), o

& Todff O: (TOU'OM»SDOWA)

7

* Loge customer demand 1ariff (ow
voltage and high voltoge): (Kh
anct VA demand faiiff). and

City ot Tshwane Metopolitan Municipaly

* 11 WV supply scale: fime-ot-use
(> 750 VA, 11 KV supply)

Eskom Megafiex and NightSave torts

On all voltage levels and different

transmission surchorge levets as wel

as MinFlex on afl supply voltage
levels, ail voltoge surcharges, and al
fransmission surcharges (TOU tariff)

Lood factor (LF)

It s Important 1o understond how the

load foctor wil be calculated when If is

used In any farift siucture fo determine

O customer electricity bill
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NRS 057-1:2001: Electicity Metering.
defines load foctor os folows:

A factor that cliows for the average
period in which on applionce uses
maximum lood, derived by average
Ioad divided by the madmunm demand.
(NRS-034-0)

NRS 034-0:2001: Electricify Distribution -
Guidslines 1or the Provision of Electical
Distribution Networks in Residenticl
Arecs. defines load factor os folows:

A foctor that cliows for the overage
period in which an opplionce uses ihe
masimum load.

Genarally load factor s colculated as
follows:

WF=

To ensure & comparison of apples with
apples, It Is suggested That the second
colculation method be wed fo
detarmine the load factor of a customer.
1tIs aiso important to nate ihat in case of
0 power falkure on he supply outhorty
nefwork. the actual hours 10 be faken
into. considerafion for calculating fhe

lood factor may differ from the actuol
hours in a month

(NRS O7): 2004 chaft: Automated Meter
Readings for Large Power Users, wil
probably also adiess this isue, ond
Ekurhulen has requested ihat fhe load
factor be cleary defined).

KWh x100
(max, demand KVA
Elurhulent

defines load factor in their torffs s
follows:

Lood foctor is

ot

wmmmmumm
af the load over the

Fig. 1: Low seasan manthy.

(p = Averageload
Pack demand

Ekurhuleni Metropolitan Municioolty hos

coupled a rebate on o
cerfain load factor o thelr fariff
structures. It has therefore now become
impontont to cleary define the way in
which fhe toad factor wil be calculated
fa customers.

The above definifions do not seems fo
clearly define how load facter & 1o be.
calculated and thersfore the methods
used 1o cakculate load factor may give:
varying resuts. *

To demonstate the difference in
answers that can be cblained by the.
various methods, the following two
exampies are sed from the some sef of
profiie data:

¥ a5 generally caloulated:

i x 100
mix. demond KVA) X Fours i month.

1684 656 % 100
3331 %2430,

= 70.24%

LF os colculated in Elurhulent:
KVAh x 100

{max. demand KvA) x hours in monfh.

1979 829 x 100

3331 x 24 30

= B254%

Thus fhe difference In load factor is

82.54-70.24 = 12.3%

:

Lont P

Fig 2: High secion months

1k 8 Tt HEGHTED AVERADE con e Losa #went.




Eskom | City Power | Ekuulent Tahwane
Tignisave >100 >10 200 =13
VA VA VA KVA KWh/kVA
jears 300 Enarg chags i oty
\eitage conmimpton i e g B
axchirge e A
Wedium
| vollage 149145 88200 R256.25 RISAI
Medium
Votage RIS pas0 Ras3 ns1.51 Rvn
RA5.92 R48,00 R51.97 51,51 RJIA
Wedium
| Voioge 1046 vz 1261 1201 115 cah
Madium
Voicge 1% 5 1w 1201 s i
s o a8 o 0 0 ot
ol 1 anfs .cay of
Refer fo Toble 1 for fthe foitt Eskom Gty Power Erumuien Tshwone.
comparisons (WWh and KVA demand) mf::“"‘“ A s _“:";M
and the impact of load factor on the ‘St 1ol ot
effective c/kivh. \velioge R261386 R2 67576 1 02500 _ Rsaaal
For companison purposes he author has s, = R11,37 RI3.15 RI345 R53,57
ignored il fixed charges  (basic RI13T 33,15 RI365 RE3.57
chages)in Table 1 and considerad ony R &6 50 60 e
KA and kih cosfs for Ekuhulent, City Homid 1608 1708 27 o4
Powat Tshwona and Eskom, In order fo %
compare the effective o/kWh (e, kow < =k < L L
and high season. ond weighed S 1701 1942 2449 ne
average. ot diferent load foctors. The b sy i i 550
resuifs ore ghven in Fig. 1. 2and §
i 850 18 1234 221
From Fig. 3 the weighted averoge < 17 o () o
graph, It can be seen nat ihesocalled 1 s
hvee port forif (basic choige + kKvA + or Oy of

not differ much when the c/kWh is
compared for lood foctors from O
190,55,

However, for load factors higher than
‘approximately 0.56. @ specific condition
in the Tshwane torff siofes: “provided
that in the cose of a consumer who is
not supplied with electrcity under the
off-peck supply scole, the said energy |
charge wil be reduced fo 11.76 c/kWh
i the average dally consumption (n any
month s aqual to or greater than

KVA demand reading of 4 296 KVA ond
average consumption of 2 558 010 KWh
per manth over 12 monfhs with on
averoge F of approximately 78.5%
accordingly, These grapns  clearly
demonstiate the ciifferent impacts
on a specitc: customer account fhat
the different farift structures under
consideration will resuft in.

“Due 1o the complexity of a TOU tarff

‘ and the various factors that may affect

the results. the. woy fo diow a

that monh,

Refer fo Table 2 for a comparison of
time-of-use foriffs  (TOU) between
Ekurhuleni, City Power, Tshwane and
Eskom MegaFiex.

Figs. 4 - 11 compare a fypical 5 MVA

Howsver due fo the relative large
differences in the kA part of the TOU
costs between fhe metropolitan
municipolities under consideration
Gmwuna RE3.57, City Power - R33.15

80% load foctor for the high and tow
secson months and Indicates the
corresponding different pricing signas.
T TOU graphs of Fig. 12 were obiained
for a specific consumer with an average.

% included - R13 65
par kVA) the following brood base

gmmvbeupum

For relafively very high load factor

customers: Tshwans will probably be

ihe lowest, and os fhe lood factors

7

decrease 1o a level In which mest
customers fall fhe lower KVA cost of
Ekurnudeni wil result In this municipality
offaring the lowest prices for TOU
customars.

1t Is 950 note worthy that for relatively
high lood factor customers. the
Tehwane TOU. forift resalts in. lower
custorer prices than Eskom MegaFiex,
without o definife higher pricing
sgnal during ffhe winfer months. June,
July and August,

It I3 further also 1o be noled that City
Power TOU fariff hos four high season
months (May 1o August) versus Eskom
thise months (June 10 Augush)

Future farifis

Futue fariffs chorged 1o lorger
customers will probably be cost-
reflective and Include gecgraphical
differentiation resulting from fhe reiative
lcotion of the merkets from electricity
generation planis os wal asthe physical
fayout of the country.
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Fig.4: Eskom Megofex: low 35as0n,

e

Fig. &: City Power lorge customer TOU fariff: low séason.
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Fig-&: Eskom Megoflex: high secson.
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#ig.7, City Fower:farge: custormer TOU farif hgh secson

it ot o e e

Fig: 8 Exurhuent TOU 1arif fow 590500

Fig. ¢ Eushulend TOU farf: high season.
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g 10 Tivwane 11 KV supply TOU farf: low secson
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Fig. 11: Tshwwaane: 11 KV supply FOU farff: high season




Fig. 12: Impact of cifferant TOU farifs on @ specifi cusomen
Some tarifl shuciures are energy unit  Including the mathod and fimedrames
based (c/kAh bass ond are fhus not  fhat are anficipated.”

fime based), whereas the cost of

prochucing il based on houy T oo
and seasonal TOU faiff siructures. Some:
customes In the Industrial sector hove — cumently exist in

Electricity fariff structural difference

requires that suppliers sholl do more fhan
merely belleve that thel *scoles” are
cormect. It & their unquestionabie duty fo
fheir customens 1o know hat they are
comect.

Unfortunately, it s @ fact that meterng
inowlacige, o5 fought in unversties and
technions, o lsamed by way of in house
expsnance, hos o limited ife dus to the
ongoing develop-ments in new meterng
. In view of s, all peopie
in meterng or biling of
elacticty, especialy complex meferng
ana foritls, mist continually update fheir
knowledge of deueiopments.

Atthough spreadsheet applications may
nat be the uilimate 100! fo check and
vefy vost amounts of consumens' profie
dota optained from meters. fis

aeady been converted fo TOU farifls. .6 1o costing prnciple wil be of
The opinicn is held thot, In order for e imost importance fo minimize the peak.
wholesale prcing fo be cost SV, ' Gamand and system usage.
should be TOU based,

Fulure tarffs charged fo- customers
However comparisons of 0 TOU based  ynoig be cost-reflective. Including
tarf can oiways be compared wih an resulting

sffective "check fool
to verify consumer accounts ond
consumption pattems should not be
underestimated.

Due fo fhe fact that ol data is openly
and tarsparently  cvallabls in

energy unit based fariff c/kAN. The POt rom the relative iocation of the Ioads
s that the indlustricl sector s probably  gom electricity generation plonts. as
more concermed cbout the per Uit yell a5 the physical fayout of The
production cost of electiclly thon I country.

comparisans ef TOU faifs. s i b s
Therafore should the per unit C/MWh  sgnal different messages o customers
comparison not reflect the comect ot warieus municipalies cue fo forft
pricing sgnals, they woukd probabily not structural designs e, higher KVA
respond fo . For example. dithough fhe  charges and lower KWh chargas, versus
Ekuthuseni TOU forifl gives & very 009 jower kVA charges and higher kWh
picing sgnal in their high season peck charges within TOU tariffs. It i therefore
pafiod (G, the much lower pichg  nacessary fnat a national fromework
sgnal in the low secson peak perod with strict guidsiines be implemanted fo
(c/kWn) tesults In the enargy unit cost | ’ get fd of incorrect percaption that may
(cionin) over @ 12:montns period not  eist with large power users regarding
really having an extremely negative  falff cross subsidiies that are needed.
impact for fhe average high load factor

f elsctricity have
: A 3 While consufmers o ity

avery teason fo question the farift
The following clause is on exiract from  structures of monopoltic ufiifies. they
the EDI Draft Reguictory Framework for  also have a responsibilty 10 analyse et
Distriowtion Indlustry of South Affica, July  own consumption paMams with o view
2004 Revsion 3: Draft for External 1o bath reducing elechicity cost as well
Conauitation: a8 increase fficient usage of elechioity.

“Pricing and Tariffs; Harmonisation of the. Today no excuse should exst for

many different struchures curently used
by municipailties and Eskom s one of the
mony challengas focing the EDI

any person Invelved in metering of
customer electricity consumption using
piogrammes in which accuracy

restructuing plogramme. The NER has  suspect. ft s therefore the duty of al
begun a process of farf raficnalsafion.  persons involved in meteding, both 1o
but wil need 1o establsh o clear policy  themselves and 1o thelr customers. 1o
on the objectives of tanff harmonisation.  ensure occuracy. Honesty. of Infention

7%

in the foct
shat It may be uliized as a fraining fool
10 asist personnel ond cusiomars fo
understand e basic principies of toffs
and electriclty. (peck. stondard, off-
pook. kv, kW, kWh. kvarh, kVAh, excess
of 30% reactive energy. 0,96 FF. power

Lastly, although not the least, where
profie data is avalable. e SMS (super
mefering spreadsheef) may be very
effectively used as o budget fool to
mocdel the impact of new tarffs on o
customer’s annual electricity bil,

The content, dscussions. commants of
views included |n this papst do not
necessarlly represent fhe position of
views of Ekurhuleni Matopolitan
Munkigaity.

Relerences:

(1) Elektion. journal of tha instiute of
Electrical Engineers. Morch 1997
121 NI 057-1:2001 Blactricity meterng
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Wholesale electricity pricing
- a progress report

by Carie Visagie, Eskom, and Noresh Singh. Natinal Electricity Reguiator

B (WEPS), in Eiectcity Regulotor (NER).
Access fo WEPS wi KICS), as well as fo Elechicily
Mma(ﬁm)mlmm mmuaymvheusnwm reviso and ia for WEPS

WEPS ks designed as a cost-refieciive forift
fo recover he cost of energy (gene-

Industry during Implementation and
especialy fo raduce the fisks 1o the

oo, network ‘services
and ofher cosls necessary o deliver o
whalesale slectricity service. This wil
include cosis for losses and wheeling
fhraugh ihe disirbufion system. These
costs wil be unbundled fo show the
cusfomer exoctly whol i poid for
Prowision i mad for levies and 1axes that
suppont socio-economic. programmes:
The implementation of WEPS Is ciiven by
fhe need to put fhe necessary
amongements In placa for fhe bulk
purchasing of elechicity by quaifying
municipatiies and large customens prior
to the establishment of a wholesale
electricily market. According 1o
‘s stategy on the reform of

the Blschicity Distrioution Industry (EDY).
revisad ents for the purchase of
bulk elsctricity by municipaifies and
Eskom distibution is not dependent on
fhe establishment of fhe REDs. WEPS wil
therefore provide a non-discriminatory
wholesale pries af which Eskom
Dismibution. quolfying lorge: customes
and municipaiites - o5 well s REDs when
they are formed - can purchase fheir

WEPS s designed os o costrefiective
taiff fo recover the cost of energy
(generation), network senvices (trans
rmission) and ther costs necessary fo
Geliver 0 wholesale slacricily service.
This wil include costs for losses
costs wil be

what senvices are paid for, Provision &
oo made for levies and taxes that
SUPPOIT $OCIC-BCONCITIC PIOGIAMMES.
'WEPS implementation phases.

opproach has been adopted.

+ Phase 1 - intenal o Eskom
* Phose 20 - retall unbundiing to
Eskom qualfying customers
- refail unbundiing to
municipal quatfying customers
* Phasa 3 - wholesale confracling
Phase 4 - electiiclly marke! cver-
lapping of certan phases may be
posible due 1o the need fo hove
WEPS. reody for the frst RED by July
next year. Phase 20 ond phase 3 may
therefore overiop.

WEPS - Phase 1

g
3

standerd farif o, fhe WEPS ot This s
colled fhe WEPS surcharge, The
Incentive for customers fo participate in
WEPS - Phasa 2 s that they would be
placed in 0 posion wharaby It wouid be
possible to monitor and manage heir
contribution fo. subsidies o well as
understanding the exact indhcal cost
companents and pricing signos of fhei
slactricity bis.

Phase 2b - To qualtying embecidead
municipal custorners.

Municipol key inclustrial customers wil be.
e o get a fransporent rafoll bil bosad
on fhe WEPS components as was done
for Eskom customers during Phass 20,
e same principles wil appy. The NER

WEPS - Phase | was
Infernally within Eskom undsr the current
Eskom structure applying the principles of
transfer picing between Eskom Diisions
ond thereafter proper  wholesole
conttacting befween £skom Divisons.

To promote understanding of the papet
the following basic structure s
recommenced:

«  Aninfroductory section, clearly seting
aut fhe background 1o 1he poper

= Main body.of the paper

« A concluson summarisng the

fincings of the poper

Roferonces. appendices  and

acknowiedgement of sources ond

persans who ca-operafed In fhe

compilation

WEPS - Phase 2

Phase 2a To quoitying Eskom
connected cusiomers (which inchudes
municipaiities).

Implementing WEPS - phase 2 will mean
that the siectricity bil of customers wil
e unbundlled and the respactiva cost
components of a customer's tarff would
Iber made fransparent. A charge wil be
levied for Eskom’s loss of

process and to ansure good ordet in iha

revenue due fo convering from a

”»

wil be resp:
WEPS - Phcse

WEPS - Phase 3 wil have to be
implemanted befora fhe creation of e
fist RED o enable the RED to procure its
energy requiremants. Esom would be
sgning separofe contacts for energy
ang wies aue fo dmerent inferfoces
tequired. alfhough It would  most
probobly stil be one company, The NER
wil_develop addtional opprofiiate
quallying criteria for this phase such as
financial guaranteas,

WEPS Phase 4

Cuoifying WEPS customers, retoliers and
fraders will becoma participants in fe
electiclly morket ond wil be bound by
the morket ruies. However WEPS
customers who would not want fo be
exposed 10 the risks of the electricity
markat (volatlle prices) could fhen
Ppuichase thak electricity from a refalet
Hrodar or threugh @ broker of e choice,
WEPS Implementation

To ensue the smoofh implementation of
WEPS, the following infictives wil foke
place as from Septamber 2004 fo odaiiess
implementation of WEPS Phase 2a:



25 October 2008

[ 3 December 2004

VEPS Implementofion af NER
Sppeoved WEPS Customens.

The following additional steps wil be taken 1o prepare for fhe
t of WEPS

uring the above period

- AWEPS impact study wil ba conducted
- A WEPS quotation wil bs prepared for qualliying key
that intend

customers municipaiities

g in WEPS

Inclustric and

participx

+  Quotation wil be accepted or rejected

+ Enter into contract negofiafions for those qualfying key
— e mequote

stormers and munic
ry Oxreaments wik bs finalised and signed

- Supplements
+ The relevant customers wil be registersd on Eskom’s biling

system

Communication with the qualifying key Indusiial custormers and

municipalities Is critical. To facilfate this. o defalled

communication package wil be devalopad that wil s

ommunication 100l by all Eskom customer executives: The

Eskom customer executives will be briefed and the package

and its confents will be presented fo them o ensure that they

Tl (011) 448-2929, Fax: (O11) 4452860
Cell: 082 416-8339

E-mail; win @ sanyosa.co za

Web: hitpiiwwwisanyo.co za

PO Box 652314, Banmore, 2010

The worlds first hybrid solar cell
* World leading 18.5 % Solar conversion efficiency
« Solar generated efficiency decreases in very hot climatic areas but not with HIT™ technology *

are fully equipped. The communication package will be

Jpciated with the approved WEPS rates.
Conclusion

WEPS Is @ fully unbundied pricing system which spilts wires and
ving customers detailed

energy components
information on all the cost componants, Including levies and
onwards, customers will be recuired 1o
either by

From Phase 3
act separately for the unbunclied sanvices,

ereating on invhouse capabily o by confracting fhis service
ol Customers convering to WEPS wil Inifially only save 1o the
extent fhat benaficial foad shifting can be achieved. Howevet
fhe savings could increase gradualy as the NER considers fha
phasing out of the WEPS surcharge. Customens should aiso be
Gwere fhat WEPS may stil be further rafined
inevitable that NER-epproved changes wil be made fo WEPS
principles, structure ond rates, from fime to fime. The most

1t Is therefora

significant changes con be expacted when the WEPS energy
il s superceded by market prices In ferms of the mut
market model that Is currently under on_ by
govemment. It should be noted that this document is not o
comgxehensive treatment of WEPS. Eskom's key. customer
executives can be asked for detalls on specific WEPS policy
 more ciority on implementation sues. The NER websile

consider

o centains addifional information.
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The NER's web-based reporting system

for licensees

by Cossar Vundiule, NER information Resources Manogement

The National Electricity Reguiator of South Africa (NER) is fhe regulatory authorlty over the Eleciricity Supply Industry 50 nsoun
the

Africal It Is a statutory bady, established in ferms of ihe Electiicify Act, No. 41 of 1987, os amended by

The fole of the NER s to reguiate the ESI
by ensuring that the most efficlent and
effective ESI & in ploce to meet the
requirements of exsting ond future
electicity cusiomers.

Actiities of the NER Include:

* lswing licenses for the generation.
fransmission and  distibution  of
elechricity

Determining the price at which
licerseas sell iectricty ond (in the
case of Eskom) fhe rate of retum
olowable

Reguiating tarlffs of licensess,
fo prevent undue discrimination
between customers

Regulating quallty of supply and

Inspections  of the

equipment of icensees

Reguiating to protect low-income

customers by keeping fariffs

affordable

 Sefting disputes between licensees
ond cusfomers, and between

z
g
£l
E

different llcensees  themseives,
regarding the right fo supply
electicity

Collocting necessory Informattion

from electricity  underfokers. or

consumars

+ Acvising the Minster on any matter
relating to the electrcity supply
Indlustry

Objective of the paper

The objective of this paper s to provide.

an venview of the new NER reporting

syster for licensees.

Information and the regulator

Relevont, accurate, relfiable and timely

Information ploys a key role in fhe NER'S

Acts of 1994 ond 1995

0 Electricity Amer

Rationale for fhe project
The NER collects information from
licensed  electiicity generators ond
dishibutors. mainly onnualy through fhe
use of forms (G-forms and D-forms
respectively) that were designed in the
1990s. The G-forms are usad fo colect
generalion dota from electriclly
generators, and Dforms (D1 - DE) ore
wed fo collect dota related fo fhe
distripution of slectricity from electicity
distrioutors. The data i collected af the
end of the financial year of the
municipalties ond Eskom respectively,
ond submitied manuoly fo the NER:
White T-forms exist for colection of
data ond information from  Eskom
Transmission, these forms are presently
not being used. All the forms ove
coptured_manually Info fhe NER's
datobases. The quolty (completeness,
occutacy ond  fimeliness) of the
Information is genarally pacr.

The NER recognises that there ore o
number of problems with the cument
processes and procediures for collecting
dofo ond information from icensees,
Such problems include:

= Too much information required by
the NER
Incompiefe forms sent fo tha NER
Poor response rate by kcensees

g
3
g
‘
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The of the new reporting
system

The new system was developed by
concucting the folowing:

A mview of the exsiing reporting
systoms, Idenfiicaion of gaps, andl
moking preiminaery recommendations
for mprovernent

Development of @ specification of
information needed occording fo
the cument and known future
reguiatory systern in South Africa
Preparation of draft data reporting
schedules. manuals and PIOCades
(manual and electionic) hrough the
involvement of the relevant
lepartments within the NER

Pilct testing of tha web-based
teperting system and the drait
reparfing schedules af Tshwane, Cify
Power and Eskom. and modification
of the reporting system based on fhe:
fesdback hat was oblained. In
oddition thare wos interaction with
Nokeng Tsa Taemane 1o uncierstond
theif concems regarding the prasent

Finaliing fhe reporling schedules.
manucks and procedies, Tha ope-
rafing and reporfing manuot (ORV)
$houd be wser-fiendly and compiete
with & dictionary of the data elements
in the reporting schediules fo ensuse

Lock of copacity in some lcensess fo e AN I fpodne
comply fo fhe reporing

_ el oot and deodines that specifically
::“ g caincide with ond fociitote fhe

Manual submission of Information,
which Is Inefficlent, and has the
potential of Infroducing errors af
severdl stages

The objective of fhis prolect was fa
develop a robust reporting system for
the NER's inferaction wilh Icensees. The
Quiding principle wos fo develop a
sysfem fhat would collect relevant
information that would assst both fhe
NER and licensees fo befter mancge
their busness.

budgeling cycla of Icensoes
Finclsing the computersed syster
to coplute, vaidate. anclyse and
fepart information based on the new
teporting schedkiles

An industry teference group consisting
of representativas from fhe AMEU,
Eskom, ED| Holdings and the NER was
establshed. The role of the reference
group was fo give guidance o the
project team during fhe development of
the reporting system.
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NORAD funded this project fhrough the:
co-operafion ogreement between e
NER and fhe NVE of Notway (The
Norweglan Woter Resources and Enefgy
Directorate).

Description of the new NER reporfing
systam for ficences

The new reporfing system s o web-
based set of centrally stored and
maintained documents (reference
dacuments and input formats) fhat are
accesed over he Infernet. The system
will cllow licensees to access ffie NER via
the intemet, and directly capture fheir
Information info the NER's dotabosas.
Duing fhe Initiol stages of imple-
mentafion, provisian for

using aitemative (off-ine and. manua)
methods for reparting: data unfil all
icensees can fully utilse the web-
bassd system.

Fig. 1 snows the structure and processes.
Involvec in web-based feporting solution,
The system contains ftwo main parts:

+ User interfaces comprising

Oth Technical Meefing

Fig

A web-baed data capture concept

offars the disfinct odvantages of:

+ Eowy occess fo the most cunent
werson of forms and documents from
anywhere In ihe country via ihe
infernet

» Easy maintenance and updating of
documents and forms in one central
s8rvar without the cost, fime delay
and sk involved In having to

Aninfemet mapping ferfoce

The NER database:

Araport witer
The input formats wil fead the NER's
«central databose fhrough o web-server.
The technical ond financial reporing

generation and other licansed
!

software updates 10 &
loige number of users (and assiting
many of them In the upgrade
proceaure)

Enabling the NER to monitor the
progress of dofa capiure from
inivicual utities oniine , Le, the NER
could abloin dally updates on what
was coptured ond who captured
the data

Aufomatically generated  e-mail
reminders fo users regarding
deadines; ond all data being stored
In one secure location and being
immediately accessibie o the NER
for report

mw m“"‘::m cupm oy Enabing llcensees fo access thair

x i ol own reporks. n-ep-onumanrme
reports

ity of fhe NER. mrcmnevwwmwm

Roll-oul and implementation of the naw
feporting system

To kickstart the fol-out, o preseniation on
the new reparting system wos mada fo
the AMEL's 20 fechnical mesfing In
Richards Bay in October 2004. During
etonerNovember 2004, sx stakehoider
wotkshops shall be heid. Thereafier I is
onticipated that all licensees will be
Vited fo demanstiate e pew reporing
system and 10 ensure that licensees can
access the NER dofaboses and wark
through the reporing system. This process
is. scheduled for Ocfober/Novembsr
2004 fo March 2005,

Conclusion

The new web-bosed reporting system
has been developed n orcler fo address.
mast of the problams that have been
experienced 5o for Licensaes wil be
required to report their 2004 or 200475
financial year data using the new
system, Th naw reperting systern can
enly be fruly beneficial fo the NER and
licensees if thera s buy-n- and
collaboration from both parfies. 4
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It must be nofed fnat hare is no bredkeven between Eskom's
fondar ond fhe curent o] fhe rote:
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The inclining block rate above the knee-point, in this case s not
cost-based. but father & compored fo the existing forff to
ersure hat the corect pricing signals are provided so fhot
Gustomers receive fhe oplimal baneft, the revenue s is
minimisad and that subsidies ore nof increased.

Thers ars therefore two factors that wil influsnce the decision
of the rate value, These are:

+ The revenue impact
+ The forgsting effectiveness (. achieving the maximum

Fig. - Dilent tarifs comparedt 10 he standond farf.

Fig. 2 shows examples of different rales compared fo the.
standard fariff, and their respective breckeven points.

Tartf 100 high Tori 100 low ‘Optimal tar
Mony customen | Many customen Tha opimal
il s06 10 wil benafl numbes of
banatis
vl penafil
ot convert wil carvedt forgeted wil
conmvert
Not approprate | Not appropriaie Approgrite
targating - forgefing - fargetieg
desening wil liowe for
custormers wil uninfended
raceve na
et 1o Banefi.
Urvts o Has the pofential Hos DSM
benaits ot 1o sncourage potentiol
proviaing wastage
aocticily
o the foason
10 provide fiee
bask services
Potential for Potentil for Banofis or
over.rocovery rovarua ioss fossas kept 1o
a mimum

Table 2 Features of the breakeven ponl in the confext of proVANG
i frow basic slecHicity.

Defermination of Ihe rate fo be used

benafit to the of cusformers.
Calculation of the revenue impact
Uniess all costs are recovered, there is o revenue IMpoct
caused by the Implementation of free basic electricity. The size.

of fthis “revenus forsgone” s reliont on fhe fargating
ch o fhe i alowed fo ed

The revenus foregane (on an average cfkih boss) is the
diference between what woukd have been recaived on he
ariff exclucing the freé basic siectricity allcation and the
naticnal average allocation® allowed by goverment 10
be claimed. The shorffall must be funded through ofher
rmechaniams such s from the sharehoider. For the purposes of
hés pape, only fhe revenus foregone ot descibed above is

<l Whough ey
are relevant, implementafion and other costs are ignored
Revanue impact af the standard farff

The current 1
35,36 ¢/, This by the NER on
an annuot bosis,

The amount ciaimea from locol govemment is os fallows:

No of custormers x 50 kwh x Trat
where T = Notonal cveroge claim torlft

The folowing simple- formula s used fo colculate the ravenue
foregene.

No of Customers x 50 KW x (Tsiod - Tree)

craated at different rafes and fheir different breckeven paints

The challenge is 1o determine the ‘gpfimol” breckeven
consumpfion. This May not be os smple as first appears, For
example. Eskom has nafional farifs, but In difierent areas of
South Afica the average Corsumption varies, Wt might be
suitable In one area may be Inapsropriate in ancther area

The challenge & to defermine the “oplimal® treckeven
consumtion. This may not be as simple as fist appears. For
example, Eskom has national forifts, but in different areas of
South Africa the average consumption varies. What might be
sultable In one crea may be inappropriate in another area
There Is, howsver, o gukieline that has already been set with
regard fo fhe breakeven paint, namely 150 kWh. This
consumption wil be fhe veiue usad to determine the rate
above he knee-point.

The farlffis shown in Table 3.

whare #1sm = tanft

Ifin the event

cigim fariff, then only the stancard fariff is claimed i.e. there s no
revenue foregone os the full amount can be cloimed.

Revenue impact for FBE inclining block rate farif

1t Is, howevex not as simple to calculate the revenue foregone
using an Inclining block rate torff. While for a single energy rate
farif the overage /M remains consiant iespective of the
usage, for an inclining block rate farft above the knee-point,
the average G/kWh changes as corsumption Increases. This is
demonstrated in Fig. 3

ot Standord Incining biock
Tate with firsi
50 kWh @0 c/kWh
Homelght 26
ond DA 30,08 cfioan 8862 o/
Feamelght 60 A 4196 cAn 594 clkin

Table 3; Standard tan and FBE inciining block rafe.

o decsion
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Fig.8 diferant

The cumant revenue impact looks only of the nafional average
claim rate and the amount of kWh provided for free. There are
a number of difiefent methods of determining the revenue
foregone and fhe amount o be claimed. win differing
favenus Impocts. Thera are now thres. tariffs. relevant in
defermining this impact.

+ The revenue that would have been recelved on the
standard fariff

The revenue received by the customsr on the FBE inclining
block rate farff

* The national average claim fafe for 50 kWh

The benchmark for evaluating the revenue Impact of any new
methods is the curient metnod of determining fhe revenue
impact i.e. there should be no sgnificant difference in revenue
or the amount claimed between methads either negative or
postive. Fig. 4 shows fhe curent method.

Fig. 4: Revenue received on curent mefhod,

The revenue foregons on the: current method remains constant
after 50 kWH on a R/customer basis. The chalienge & fo

Thres different mothods are evaluated
Method 1

ot

rate ot f changes at different consmption levels. Fig. 5 shows:

= If the first 50 W s ciaimed at the nationdl overage: claim
rate, there is o potential for over-recovery of a fower pdint
fhan the average consumption (point A on the groph).

¢ There s howsver imited difference between fhe mpoct
on e revenus foregons Lsing this opproach and the
current method.

It s aisa uniikely that consumption kevets wil be significantly
Highet than the breckeven at point A. If consumption levels
9o increase. o review of the average rate would be
approprate.

Asthe of the b Shways
lass than the cunent revenue (shown by the shaded eq). it
means that unlsss an appropriate meihod s devised, elfher fhe
revenus foregone must Increasad o the revenue claimed from
lacal government must increase. The cbove: method avoids
having fo do ihis.

WMethod 2

Taking the average consumption info account, fhe following
formula can be used :

T %0

X Tine 80#)
where Tinetee = Inclining Biock rate above 50 Kih rate.

To llustrate the potenticl impact at different average
Gonsumption ievels are given in Table 4,

5 s &0 100
220 Y] 32 240
17.7 7.7 177 7y

220

43 43 43 43
177 ) 3 24
380

8

o] &6 08
43 52 53

Average

consumption

Curren revenue

Current

Customer

contribulion 09 a4 182
Curent shodion

8 claim

18 customer

[T —

18 = ncling biock rate,
1t con be noled fhat the revenus impact per customer ls more
negative uing the above formuila, than the curent shartial,

Method 3

Another alfemative would be 10 do away with the natianal
average clolm rate, and et the claim be made agoinst the
stondard fariff rafe. If this were alowed. it would meon on
increase in the amount required from local government,
becouse higher than

claim rate.
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The formula 10 be used is

(Average consumgtion x Tsm) -
((Average consumption - 50 KWH)  Tnci & 4}

where # Tsro 8 = The standard fariff rate.

Information fo make educated chokces, Without adequate

knowledge, many customers who: wouid quoly for the farif

wouid not know fo convert,

This communication to ef customens within o local authority
asthey ore

1o determine the recipients of fiee basic alechicity.

The distiutor could act os an agent for any communication,

as contacted by the local authorty.

Conclusion

The garding fhe imple-
menfafion ot froe boskc ulscmmy ncining block rate falf

boundary s

Avercge
consumption % ® o 1

0 | 754 | 2 | 440
Cumrent cloim 20 20 22,0 20
Cutont
customer
coniribution 00 a2 B2 | 20
Cuarent shorkiall [ 0 [ 00
B ciaim %0 [ I
B customer
coniibulion 00 b 00
B shorfiall [ 00 [

Taile 5: Customer revenue impact using the octual farf.
18 = inciining block rate.

The revenue shartfall reckuces for the distributor but the amount
claimed from govemment is higher.

Torgefing effectivensss

The cumrent overage consumption Is important in ossessing the
revenus risk and the potential number of cusfomers that could
convert to the tariff.

Average monthly consumption can differ significantly
Intoughout South Affie, In the Gauteng area the average
consumption In Eskom 1s about 125 kWh per month, whie in fhe:
poorer Eostan Cape region. the overage consumpfion is
Below 50 kWh per monfh.

If the breckeven is set at the average of between 80 and %0
1N per month, basically most customers in fhe Ecstem Cape
region would banefit on he inclining biock rate fariff, while in
the Gautang region only a minaify of customers use below he
brackeven and would sefect he tarif.

However, fhis tarff may be one of o sulfe of targeting
and ofher fargeting be
‘mare appropriate Le. in the Ecstern Cape @ more opproprate
mechanism would be supply size lmifed tarft, Instead of the FBE
incining block fafe. This does not negate he fact that o farlff
based o certain consumption level/ wil not necessarly be
suftable in il areas within a distioutor's supply ared,

For example, f fha breckeven & set at 150 ¥Wh per menth, most
customers

approach and funding fiom government may not be
adequate fo supply al thase customers. This needs 1o be
bolanced against the foct that this farff weuld not be suifoble
for more urbonised poorer areos whers fhe average
consumption s much higher.

Anafher important factor is how fo convert customers 1o the
tariff, This could be done on application or through automatic
conversions (through he biling/vending systerm), Aufomatic
conversions, while possible, are more complicated with
prepoyment meterad customers - especialy where data ks not
comect of

suppies. aufomatic conversions are usually quite
simple to do.

Where an aufematic conversion connot be done. It is
important  that customers are provided with enough

& i

an Inclining block rate farff, with the isk of eifher losing

fevenue of having @ windfall beneft, depending on fhe

methad chosen fo claim ogainst using the nationol

average farif rate.

The choles of claiming mefhod woukl dependt on fhe

avalabilty of furding

» It the breakevon i set ot 150 kiWh which s the level of
consumption o8 recommended by the DME 5 one of the
fargefing methods fhis could be effectively o brood-basad
approach In many arecs of the country. The fisk on e
revenue foregone I may be higher depending on the
methad of cigiming and the amount of customers fargsted
could Increcse Le. Incrnulhg the Impact of funding
requiremment ffom governmen

+ Tha targeting approach mun be piaclical currently on o
nationel basis and in fufure on a regional boss.

+ A 20 and a0 A Incining block rate forf would have o

ba cavaiopsd, 10 be in ine with the suite of supply opfions

ond to ensure that the breakeven between fhe standard

comparative taftt and tha inclining block rafe fasif is kept

at the farget leval.

This faiff s not suifable for mora uibonised poorer areos

‘where the average consumption i much higher.

Customers must be-oble 10 68 e banaffs or they wil not

conver, Unless @ customar uses less than the breakeven

there is no benefi

« Above 50 kWh. the benafif of lecaiving 50 KiWh starfs fo

become ercded compared to the cument method of

providing frae bosic slecticity.

Customers would raquire adequate communication |

scucation in ordar 1o be abie 10 select such a taritt. The

accountabity for this communicotion nesds o ba clearty

astoblined

* Wnen RED3 are formed, the local outhorty and th RED wil
b requited fo confract with each ofher as is currenty e
case between Eskom and local authorties. One RED could
be required 1o contract for dfferent free basic elechricity
options as required by soch individual local authority. This
has the potentiol to be administratively cumbersome,
espacially with 19gord 10 he flow of sbsices.

In conclusion. this faritf could be used as the first national foriff
throughout South Affca (for both Eskom and municipal
customen). This would faclifate the proviion of free bosc
alecticity and provide the fist step in rafionaling residential
taifhs, in oxdier 1o Implament tris national far, fhe development
ond approval at all levels would have fo be directed by the NER
and the revenue Impact woukd have fo be approved by he
relevant govemment departmants. &
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Identification of work and compulsory
registration in the public service

by Paul Roux, ECSA

The enginearing prafession in South Africa faces numerous challenges across a wide spectrum of ciically imporiant issues that
impact on the profession, not lsm of which s the question of compulsory regisiration of sngineering practifioners required in
2000,

ms of the Engineering Profession Act, 2000 (Act No 46 of

The Engineering Council of South Africa
(ECSA) finds Itself pon of the
“Magrificent Seven*. (a phrase coned
by the Counci of Provinces), which ls fhe
alifime: highes! number of octs evar
passed by pariament In one siffing.

development and the Improvement of
fhe qually of ife in South Afiica enjoys
priority. attention, professional experfise
needs to be nurtured, professional
standards need fo be maintained and

These acts wele par in
Novermber 2000

ECSA's act came Info operation on 26
Jonuary 2001 by Prociomation by fhe
Stafe Presitent, The date on which the:
Act became eftactive was 28 August
2001, when the new Engineering Councl
of South Africa had It firt meeing.

With the exception of the Councll for the

professional services need 10 be within
reach of “and

“i Is the opinion of fhe minktry that in
order fo meet the objective of
uphoiding standards thiough registia-
fion, all persons who are eligible for
registrafion and who practice. thelt
vocation, whether salf empioyed or
solaried. should be obiged 10 regiter
Legisiation wil make provision for certain
fittes to b raserved for

Built are
substantially simiar and the powsrs

gven fo the respective Councils are
aimost identical,
The CBE hos on overarching

rasponsibiity and was estabished fo
provida laodership fo, and ensure good
govermonce of the professions. whie
serving ‘s o fwoway channel for
coordinated input, Info the restructuring
ond development process. befween
ihe professions and Govemment,
‘Govemment policy

A Forum for the Professions in the Bull
Environment, established in 1994 by
minister Radebe (then Minister of Publc
Works) produced a “palicy document
on fhe statutory reguiation of the Bult
envionment professions”, that among
many ofher policy Issues. stated. the
following;

“Professional experfise in fhe counry 53
managed

a:punmkamw:-mmamou
but that s also subject to degradation if

regitered persons. This will enable the
genoral public fo identity the
compstency levels of the registered
persons.”

In this context it is clear that the
govemment has a stong poltical wil
to ensute public inferests. which is
stronglly supported by fhe nofion that o
strong profession which mointairs. high
stondards of competenca s an effective
fmeans of promoting public interesis. This
objectve was fo be achleved though o
process of compulsory reglstration.
Govemment's policy manitested in CBE
Act, 2000

The gavemment's policy regarding
compuisory regitralion is manifesfed in
the provisions of the Council for the Bult
Envionment Act, 2000 (Act 43 of 2000)
which ks quoted below:

Section 20: identification of work

“20.(1) The council must, after receior of
the racommendiations of fhe councis for

Inferest in entering the professions as a
career is not promofed. The infrinsic
value of professions lles in their essential

the profassions submilted 1o It n terms of
the professions” Acts, and befors fasing
with the C: Commission In

tarms of section 4(Q)
(a) determine policy with regard fo the
work for

(©) consult with any persan, body or
inclustry that may be affected by the
identification of work in fenms of this

section.

() The counci must, after consuitotion
with the Competition Commission,
and in consulfation with the councis
for the professions, idenfity the scope
of work for every category of
registered persons.”

Government's palicy manifested in
Engineering Profession Act

Asinfhe previous case, the govermment's
pollcy 5 a0 manifested n_ similarly
worded provisions of the other Bullt
Envionment Councls’ Acts, an example
of which (pertaning o engineering) s
refemed fc balow:

Engineering Profiession Act. 2000
General powers of ECSA - Section 14

* Take steps necessary for protection
of public In dealing with registered
persons. maintain infegrity and
enhance stoius

Toke steps necessary to Improve
standors and services

Compuisory tegistration
* Section 18(2) - "A person may not
proctise inany of the categeries .. in

subsection (1) unless ... registered in
fhat catagory”,

* Secion 26(2) - "A person wha s not
registerad ... may not parorm any
Kind of work identilled for any
category of engineering.”

Probobly fhe mast Important function

that ECSA has is fo piofect (pramote)

the healin, safety and Inferess of fha
public in their dealings with registered
persons, While ECSA has besn obligated
fo fulfil many functions in terms of the

Act these functions cre aimost without

excep-fion aimed at achieving the main

objeclive, lLe. seffing professional
standaras of education, professional

1ole and function in
development. While socio-economic

categories of registered persons:

L2

and. conduct, accredi-
fation ete.
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The anly way In which thess objectives
con be. feasnably achieved in o
stuctured way & o have o system
whers il practitioners ore subjected to
the same levels of competence and
professional conduct, ie. all must be
registered.

T sections I the above Act are aimed
at achieving compulsory registration.

A very Important provison In fhe Act i
Section 44 which compets fhe Stale fo
<onform fo the provisions of fhe Act as
wel. This Inciudes not only Cenfral
Government, but ako Provincial and
Local Govenment. If & in the area of

+ M@A: Mining qualiications outhortty
ouy

*  PAETA: Primary agricutiure
* SETASA: Secondory agriculfuza
+ TETA: Transporf (Moll)

ECSA 1 In the process of negotiating and
signing “memaranda of understanding”
with fthese SETAL in an aftempt to
optimisa the provision of training
(professionol - development) and o
achieve o high level of cohesion
befween provision, quallfy assurance in
the workplace and the registration
requirements of fhe profession. It s
especially necessay that cogperdtion
betwesn ECSA and the varous SETAs be

Local that
such a8 the AMEU and IMESA can and
should piay a vital role in assisting ECSA
1o isentify enginesring work in jocal
government that must be raserved for
registersd persons

ECSA'S area of jurisdiction has many
tacets

©n the one axis. ECSA's area of
Infiuence spans fhe nine main discipines

opfimised thot
professionals wil be compelled fo
register in futute, Le, censed to practice,
and that they should be froned well
enough fo quallfy for registration.

This co-operation means fhat ECSA's
“commitment and undertaking” system
shoukd be Infegrated info leamenships
which woud Incenfivise emplcyens fo
register candidotes in leomerships.

of in which fhe
professionals  practice. These main
disciplines obviously include all sub-
diciplines and hybrid-disciplines:

Astonautical enginesnng
Agricullural enginsering
Chemical engineering

Civil engineering
Electrical/slochonic sngineesing

Incusiial engineering
Mechanical engineering

of engineering wark
When idenfifying angineenng  work,
ECSA hos 10 b sensitive 16 various ofher
acts of parioment which hove an
impact an fhe identtfication process.
The polentiol impact that the obove
cited octs have are os follows:
+ Constifution: A balance must be
maintainea between a person’s
constifutional right not to be

Mining engineering

On the ofher aws, ECSA's area of

influence spans soma 15 economic
sectors (using the SETA demarcations), In

against, of the right fo

persons 10 0perate s “compatent
fersons” much hought needs 1o be
Given 1o optimising synergy between
the acts.

+ The Water Act provides for the
“registiation” of engineers on arge
doms. under fhe auspices of fhe
Depatiment  of Water  Affairs.
Dupiication must be minimised If not
avoided.

There may be many more examples
of overiap.

Inferesting challenges facing mo-

and approach fo identification of

Two approaches wil ikely be followed

Dy ECSA In adoresing identification of

work:

+ Inclusive opproach: Define engl-
neefing work In genanc ferms (cs o
vocation distinct from
foshion design, law efc) ond then
permit ol registersd persons fo
perfotm such work on condfion that
fhey should Iimit the extent of thex
work only fo that which fhey con
perform competentty having regard
to their education, fraining and
axpariance

+ Define spacific kings of angl-

neering work that justifies, in

tarms of competency requirsmants,
reservation exciusively for persans
who ore specifically. ficensad fo
perform such work le. dam

‘engineering, structural design. fift

Inspection, consufting enaineeting

sl This opproach would be

anolagous 10 speciolst registration in
the

‘of work will no doubt preciude non-

and limifing his/her

thelr parficular discipines:
CETA: Consiruction (Mol)
CHEETA;

fight to free dconamic activi. Here
the general inferest of the public
must bé weighed up agarst that of

DIDTETA: Diplomacy. inteligence
defense, frade & industry
ESETA: Energy (Mol pencing)

+ I addifion 1o the corstitution. fhe
identification must also be justified In
ferms of the principles of free
entorprise,

* The Occupafional Health and Sofaty
Act ateady provides for a system of

Once the engineering work has been
identified, sultably defined and prascl-
bed, registration wil automatically
‘bacoma the “license o practice”, either
a5 a “generclist” or as @ “specified
category”.

The process so for and next steps
ECSA has already appointed o "project
co-ardinator” o anve the development
of the project

The immedicte next step is fo appaint a
steering committee consisting of highly

:
:
L
4

Keensing of
and some form of synergy between
The acts must be achieved.

+ The obove principles aiso apply In

1espect of the Mine Health and

Safety Act,

Whie the Nafional Bullding

aready provides for registered

0

and
Indivicucls who are rencwned for theit
abity fo think iaterally and at a high
strategic level. These individucis will
probably represent the nine main
discipiines of engineering. but they wil
need fa have @ very good knowledge
of how the dscipine & practiced in
varous sectors af the economy.
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It wil be the function of this group of
individucis fo draw up @ framework
copable of accommodating specific
types of work in fhe engineering
disclplines. os practiced In various
econonmic sectors.

Ofher imporiant steps in the process
Wide consultation must fake place with

(1) of the new Engineering Profession
Act, 2000 (Act 46 of 2000) requires that
1egistered person Nas 10 renew his or her
registration and hos *to opply. in the
prescibed mannet 10 e Council for
fhe renewai of his or he regsstration”

In today's fapidy changing fechnoio-

gleal word I I 1o longer possicle o rely
on bosc studiies and a few

1o ensure

in. Much prograss has akeady been
imads In ha Mining and Minerols Sector.
The Mining Qualfications Authority
(M@A) has bean actively working cver
#he past year to assist ECSA In identifying
work In this sector that must be
performed by registered persons.

The next sectars requiting Immediate
focus are fhe civil and construction
sectors, which will be followed by

years of practical fraining fo provide
professional advice and senices. One
needs fo updafe one’s knowledge
reguiarly, andl develop and refne one’s
sklls. This maans undedaking on-going of
continuing professional development
Since CPD s generally recognised
intemationally &8 @ world-best practics,
ECSA's commitment fowards Inferna-
tonal agreements. ke the Washington

Accord, Sydney Accord, Dublin Accord
moblity

Atthe

9y for

same fime ECSA s engoging  ofengineening practifionen, also compels

with the govemment (DoW) fo enswe  ECSA 1o ansure that engineering

equal of the 's Fmaintain their personal CPD

policy on at  lovel.

among ol depariments ai ceniral i
N i e Ore of the for signing any

wil iso be sought regarding consistent
appication of the polcy at provincial
and local govemment lavels.

As for o the SETAS. con assist with this
process. they wil be regarded as
stakeholders.

The final stages of ihis process wil be for
ECSA fo recommen the identified work
fo the Council for he Bullt Envionment,
who wil be required 10 do the necessary

mutusl recognition agresments with
Inciividual professional societies abroad i
that persons wishing fo aval fhemseives
©f the agreement must show evidence:
of CPD. Without fhis requirement, ECSA
would nat be able o enfer info any

have fo remoin current 10 perform fheir
doy-fo-day engineering responsibiitios.
Credi wil olss be given to parsons
mentoring suberdinates.

Category 3: Individual acfivities

«  Professional activifies: These achivities
will include external  exominer,
review of ftechnical papers
particioaion In fechnical (nen-
Institution and institufion commiftees
or tosk groups) s well as faking part
in statutory, prafessional or nan-
technical committees.

Examinations,  evaluations  and
assessments: of opplications for
professional registration on benatt of
ECSA. Examinations are restiicted to
finol year undergroduats and ol
past graduate oral examinations, as
wed as evaluafions of qualications
a5 member of ECSA's Qualfication
Evaluation Committee ond fhe
evaluation of disertations/Theses.

o Seirstucly; These octivilies include.
but are not resticted fo shudying of
journcils, as well o electionic o
Gomputerised materol. for which on

ree

Where CPD fokes ploce:

(Detalls ate providonal and stil under
consideration)

with the
stakenoiders at this level. The CBE wil
5o be responsible for negotiating the
identified work with the Compatition”
Comemission L4

©nce the process of fon s

Cotegory I:

These octivities are educational.
Institutional and research-based confe-
rences. large-group workshops. lectures.
saminars ond refresher courses provided

concluded fhe CBE will iecommend fo
the minster that the identified work be
publshed in the Govem-ment Gazatte,
whereafter persons affected by fhis wil
be compelied 1o be registerad

oy | leamed

soclefies and ferfiary Institufions. These
acthifies” may be crganksed on o
reglonal. nafional os Infernational basis
‘and are nonecuring.

Category 2: Workpiace activities.
and faking on

Confinuing ‘excercising

(cpo) new chatenges

Ta remain giobally compefifive and fo Work-based activifies such as work-
mainfain  the high standard  of based leaming. fronsfers to  new

engineering for which the South African
engineering profession has become

knowledge
Counterparts, I o more formally
stuctured way than before, Section 22

deparfments. fechnical work In a
practilanar’s fiekd of specialsation wil
be given credit. As octivities. in this
category are related fo a proctiioner's
dayfoday wok. o lower credit
weighting s given 10 these acliviies.
Recognition s given 10 these activifies
based on fhe nofion et practitioners.
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cssessment s in
Pioce. Al actiiies under this flem
must be verifiable. Membership of a
recognised leamed society may
assist practifionens to have these
activities verified.

+ Resoarch and publcation: In peer
feviowsd Jourmal/chapers in books
Principal author of pesrreviewed
papers and co-authorship il be.
recognised as well as authomship of
articles wiltlen for CPD. purposes,
where -original research Is not
involved.

+ Teaching and/or traing octivities:
oy portfime lacturers o under-
graducte students and lecturers fo
ot graduate students.

* Paper/poster presenfotion/iectures.
fo peers: Canference papers/postars
In respect of Category 1 activities are
recognised,

* Supervision of candlaates for higher
degrees: The actiifies may also
include being fhe promoter, mentor
of study leader for masters or
docioral quolifications.



Cradits system

Category 1

Affendonce of st
mestings will be
er 10 nofior

urec

redited with 1 cre

hour

f attendance, A

maxdmunm of 4 credits (1.6, 80%) may be
accumuigted under  this
Affendance of cat

be rated ot 10 hotienal ho
oy of aifendance and 5 hours for @ half
doy of offendance. Atten

ance of
evening  seminars  wik

madmum of 2 n

receive

nal hours' cred!
which means that fhe offendance of 5
such short seminars annual
nesde

Category 2
f 1 credit for every 400

or for enginesring relcted

luding nty s
awarded for this eategory. A maxmum
of 2 credits for 800 hours per yedar May
be aequired in ferms of this activify

managert

In addiion. deveiopment and

fessonal actuiies {mentoring condidote

pro-

engineers. fechnologists and fechnicians)

within the working em

AMEU

the work ploce ond career guidance

ronment will be

dited with @ moxi

50 hours of mentoring per year.

Professionai octiy

les and examina-

tions /ossessments

Examinations/evaluct nent

of these wil be credited credit
¥ 10 notional hours of active

juation of

dissertations/
s will be cracited

exomin

with @ maximum of 2 credits.

Research and publication

wedt

A piincipal author of pear-rev
publication wil raceive 2 cradits

Go-authors wil be credited win |
credit per published paper

Authers of ariicles wiitten for CPD

565 ON request, wh

& oniginal
resaorch s nof invelved, wil be

il with | cradit per orficle

publshad,

ing actr

redifad with 1 crecit

Poperpaster

fo peers

nfetion/lachires

In respact

papes e.g. conforance

poste ive one cn

Relevan

(these are except

A completed one-yaar dipioma wil
receive 5 credifs. and a completed
tweo-year diploma of honours

with 10 crecifs. A comg

act masters

doctoral degree wil racy

a
mendmum

Supervision of
(i

candidate(s) for
her degrees

The

ctivfies wil be credifed with 2

crediits per candidate per yeor and

include being the promates mentor

or study leader for mas

doctoral qualfications. &
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Electrical accident safety briefings

eThekwini Electricity fatal accident

by Bobby Nell

This report wos requested before end
Juty for AMEU Tachnicol
meeting in mid October 2004,

This matter i sbjudice s the
Department of Lobour have not
conducted fhelr investigafion yef, and
this report is only @ brief outine of the
Incident,

The accident fook piace of approx-
mafely 11h85 on 22 January 2004 and
involved three clearance assstants who
work with a feam, under the supanision
of @ ganger driver, 1o cleor vegatation
from fhe vicinify of power lines from
33KV 1o 275 &V,

Our conirol saction were nalified via our
it cown procedutes of o “maydoy”
incident ond ambulances were cis-
pafched urgently bur unforunataly one
worker hod passed away and fhe ciher
1wo Who wate bt were foken 10 he
local hospital and have since made o
recovery and retumed o light duty

On the doy of the aceident he ganger
driver was instructed fo clear vegetation
under one of two poraliel 33 KV lines,
physically separated by approximately
10 m. These Ines spply the Tongaat
area that Is supplied fiom on Eskom
substation. The ine requiring atfention
had been solated for other work on fhat
cirout, On amval of site the driver parked
on the pavemsnt in close vicinity fo the
work area os fhe read s a namow and
busy theroughfore, Unfortunclely under

the live 33 kV line. The ground clearance

satisied the OHS Act requirements,

The aluminium ladder wos taken off the
fop of the fruck in fhe nommal manner
without incident by siding It clong the
funners and fhen camed down a bank
fo the work site

©On complation of the job, the clearance
assistants cartied fhe lodder bock 1o the
fruck, and It has been stated fhat the
was fold. 10 breck for unch. The

fact is that the fhree clecronce assistants
proceeded fo lood the kdder back on
fhe fruck immediately ond. for some
was rased Info the

kil one kne hond and bumt two offvers.

must not be porksd under on over-
head Ine in this fyoe of circumsiance.
alheiowini Blacriclty are nvestigating
the use of non-conducting ladders
for the lang extension ldders used
By the HV Operations Depariment.
(fiote glass lodders ore used
exclusively In the case of the
nsicn indders associted
with IV and 11 kv power line
work, but oluminium lacdders have
been considered necessary for the
conditions  associated with the
higher volfage power ne work)
All staft not yet Instructed how to
lood ond unioad ladders hove
received franing for this procedure
under of situations
eThekwini Eiectricly are negatiating
with Eskom fo have sersiiva eorth
faul protection af the source sub-
station supplying tha Tongaat area.
Benoni CCC - 11 kV incident
by 4 Roas
An unfortunale Incident accured on
12 June 2004 ot about 14hD0 in Banoni
when an artisan assistant, P Makheiha
sustoined very serious bums by
inadvertantly coming info confact wifh
Wve 11 KV overhead fines whist
performing affer-hour standby dfies.

On Instruction of fhe diector of
operations and mainfenance, elechicity
and coporate. on Investigation team
led by the chief engineer (operations,
electricity, coorate) investigated the
incident.

On Fiday 18 June 2004 at the
Investigation. the area manager of the
Electricity Division, Benon| CCC. reported
that staff from the Linmed Hospital
informed him fhat there s @ possbily
that both hands of P. Makhetha may
have fo be omputated due fo the
extensive domoges coused 1o ha
hands duting the inclident. If has snce
been establined that botn hands of
Makhetha have been nmpulcmm
between iha wrists

Description of venis

N. Motau received a compiaint from the
Eastern Reglonal Call Centre of o phase-

Cyde Brickworks. North Rood
Putfontein, Benoni,

An Investigation by Motau and
an 11 &V umper

Fincings.

* The incidant has been wsed fo e
emphasise 1o ol staff he need for
vigiance ond that o veice of this sort

connector” at pole no. BB1%/849/4 Nerth
Road Putfontein, yellow phase, had
bumed oft, whera It was connacted 1o o
51 0f "CUt-OU" fse links.
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in oider 1o

Fig. I: "Gt out” finks ware o
repail © bumed-off umper conducior af Aol

BB 19/B694 i Nerth 1000, Putiontein Benon.

Motau contacted the. standby duty
official, J. Swanepoel fo obtain
permission 1o operate @ set of “cut-out”
fuse links at pole no. BBI9/BCR/1, fhe
nearast point of lsolation, in order fo
isolate the portion of overhead power
Ines where thay were required 1o repair
the said “umper connection”.

obtained  from

pool. offer ha had verfied by
means of o line diagom that by
opening the fuse links ot poie no,
BBI9/B6%/1, hey would sofely isolate the
oveead ne where the repalr work
wos fo be cared out. Motau opened ol
iree ‘cut-out® fuse links and
piocesdsd fo the point whers the.
repal work was requirad.

Permission  was

At pole no. BBI9/BSY4, Motau ond
Makheiha used o mabile elevating
piatform fruck fo fise 1o tha fop of the
said pole, fotesh,

Duning the process of moving upwords.
Makhetha, who was reported 10 be with
Motau in the bucket of the mobie
elevating platiorm fuck, inadvertently
came Infa contact with 1he Ive 11 kv
ovemead lines.

Makhetha suffered electrical shock and
bums o his arms and hands, The
Ekurhulen Mefropolitan Municipality
Emergency Services wos called ond
affer providing emergency heatment to
Makhetha, In order to stabiize his
condifion, he wos admitted fo the
Intensive: Cora Unit of the Lnmed
Hospital, Rynfield, Benon, for  further
freatment and observation,

Swaneposl. affer  submifing  the
necessary documentation ot tha Linmed
Hospital proceaded fo the site where
the occident occumed In order 10

establsn the couse of the accident and
fo restore the power. Swanepoel also
nofifisct Chis Dy, engineer (opero-tions
and Maintenance), of the incident,
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Postincident octian

Swonepos! discovered fhat, affer ciose
Inspection ot the averhead ine ciiou that
The yellow or centre phase “cut-out” fuse
link it pole no. BBIP/B&Y/1 was bridgad
aut on ha Ine sde of the fuse k. The
opening of the “cutout fse fink.
iherefore, hod no affect on the acfion
taken fo isolate the 11 KV power ine,
Swaneposl, with the asistance of fhe
standby electicion responsible for the
town creq. 8 Tabu, salated the power ine
at the next point of solation (viz.
“Tiswitch” pole no. BE19/860 in Combiink
Road) and successtuly compieted the
necessary repalr work at pole no.
BB19/865/4. Thas power was restored ot
opprowmately 18h00.

©On Monday 14 June 2004, the area
manager B. Lamprecht and sanior
afficials Day, Bamard ond Swanepoel
conducted a site Inspection. Specific
atfention was given 1o the arangement
of the “cul-out” fuse link at pole no.
BB19/869/1 ond it was concluded that
wo possibiiias existed, namaly. thot
during the upgrading and sfrengthening
of the fural network during the 2000/2001
capex budget, the "cut-cut” fuse link
coukd have been wired incorrectly ot
snce fhe said upgrade, the fuse ink
coukd have bean bridged out as o
“femporary tepair in order 10 restore
power 0s soon s possble and  was
newsr nomolsed. Al pale no,
BBI9/BES/6, which forms part of the
some cicull, a Deifa/Star 11000/400 ¥
pole mounted fransformer is instafied

Steps faken fo prevent ihe recumence of
future accidents

The Acting Operations Officer,
J. Bronkhorst, Benoni CCC, was verbally
instucted on 16 June 2004 fo
Immediotely conduct o suvey by
means of using a line diagram 1o
physically inspect all similar *cut-out*
fuse ks as well as any cther overhead
line isolator equipment installad In the
Benanl CCC’s medium vottage nurcl
nefworks, fo ascartain the condition and
status of such equipment and 10 report
without any delay ony Iegulrities
found to the engineer (

+ That the use of a moble elevaling
platform &5 not permitfed unfil
“working earths” have been appliad
©n both sides of the workplace, The
appiication of earths shall be by
means of on extendoble operafing
Ik sfick.fram ground level,

+ That no staff wi be peritied. for
whatever fecson, 1o bypass any “cut-
out” fuss link or soiotion apparatus
installed on  medum  vollage
overhead fine networks, unless
specific approval was oblained from
a senior staff member *

In cddition lo the steps already
feam

Bronkhorst, was fo fake the necessary
comective measures fo have the subject
fuse link o pole o, BBI9/BAY/ | comectly
instolled on 20 June 2004 Cn the said
date if wos estabisned beyond any
doubt fhat fhe fuse ink wos biidged out
a5 "a temporary repair” by o staff
member Uriknown at fhis stage, In order
10 restore powar s soon s possible fo
the subject area. and fhe same was
never namaised.

A wiittan instruction is to be re-issued fo.
all  competent operafing  staft
‘confinming fhe praviows resolution token
by the Mayoral Committes on 19
February 2004, where It was resoned
that s for os practically possiie, bothy
sides of any high/medium voitoge
switchgeor fransformers, isolators o
equipment, be switched off, tested as
“dend” and be earthed on both sides

supplying the
North Road, Putfontein. Since ine yesow
phase remained energzed via fhe
bridged out fuse link ot pole no.
B819/869/1, & back feed was created
hrough  the  fransfon primary
winding, resuting in both the red and
biue phases at pole no. BRI9/BEY/4
being live.

Maknefha wil be cansufed, once his
health condifion permits such action.

In terms of deportmental instructiond
ond operating  procedures,  and
procecires permitied ond put forward
during in-house fraining sessions, It s
aleged that Motau did not comply with
the soid standing instructions and
procechires, which could be considersd
an act of gross negigence on his behalt
The necessary disciplinary action will ba
Instituted ogainst Matau,

(where from where it con
ba made “live” before work is olowad
1o be carrlad out.

The investigation fear supbarted the
following recommendations of the
Benon| CCC, area managa electriclty
division:

« “That aofter Bolation of any
high/medium valtoge cverhead line
natwork or ercult, the festing of such
@ line network or clrcull 1o de-
monstrate that it s electricaly dead,
shall be conducted from ground
level, making Use of a high voltage:
proximity fester attached fo an
extendable opefating ink stick, This
instruction will merely reiferate the
standord proceckite In place, which
was the only acceptable procedure
permitied and put forword cuting in-
house fraining sessions.

o6

felt that fhe fn\mlng new procedures
should oo be recommended for
opprova:

If on empioyes has o reasonable bele!
that the work 10 be undertaken & lkefy io
be endanger himsalf or any other
person(s) due fo substanderd acts of con-
ditions, inadequate precautions o lock of
protective equipement or clothing. he/
she has the right o refuse to work,

The sl puIpose of this s to support and
protect the rights of oll personne in fha
elactricity division. Such @ procediure i
deemed necessary as electricians/
‘ortisans unfortunatedy, fiom time-to-fime,
s88m 10 fake s0 colled “short-cuts”. Due
10 previous sxpernence of incarect wark
methods used over years. they do not
hways regard It necessary fo folow the:
recommandsd  safe  operational
procedures.

The requirsment 1o test to confirm
whether any circut & lve (meaning
swilched-on) or dead (meaning
switched-off) before being sarthed
connot be over emphasized.

The invesligation feam s of the

that with some basic knowledge
and fralning, ol personnel assisting
eloctricions/artsons can be made
aware of the dongers involved in
siectricity and can be made awore of
e essential steps required fo perform
work sofely on elechical equipment,
switchgeat transformars, wires ond
cables,

These essenfial steps are o8 follows:

* A visbla crcuit element must be
switch-off and earthea

A visble test must bs done to
demonsirate that o circuit s kve
(meaning swilched-on) ar dead
(meaning switched-off)

A visole earth s 1o ba installed to
protect the circut from being
elechically charged.



Wherever procticaly possible and only.
affer the above-mentioned proceckies
have been foliowed and proven to ol
involved. e.g. dffer ihe applcation of
suftable visible eartn(s) 1o fhe circut by
the competent persons). should It be
expectsd that other personnel start work
on applicable squipment, swilchgeat
ransformers, wires ondor cables.

Conclusion

The Investigating 1ecm Ocknowledges
that an abnormal sifuation existed on the
overhead ine cicultin that the yeliow or
centre phase “cut-out” fuse ink af pole
no. B319/B49/] wos biicged out on the
8 (ive) side of the fuse link. The opening
of the *cut-out” fuse link, therefore, had
no affect on the action faken fo isciate
the 11 KV power ine.

M this exiremely dangerous and
abnormal situation of “bridge out” did
not occur prior to the Incident, the
opening of the fuse links by the
electrician, Mofou, would have
probably kolated fhe ine sufficiently 1o
prevent inuy fo personnel.

At the investigation. the elechrician,
Motou, mentioned that he was going fo
perforrn a fest 1o determine he status of
ihe line whist approaching the ine with
the hydraulic elevated piatform

AMEU

The Investigation team found
unaccapiable that he had brought i
slevated platform within touchable
reach from the Injured person ar
himsaif befors any testing had been
parformed, If s alleged that Motau did
not comply with stong
and procadures,
considered on act of gross negligence.
Tha necesary disciplinary action
Instifuted ogainst Mofau

Instructions

which could be

Should the responsible siectrician have
folowsd the prescribed procedure fo
fest the line, wilh the testing equipment
that he apparently had aveilable, the
incident could have baen prevented

The down-sfream transtormer daifa
winding configuration aggravated the
va condiion of the line in cousing ol
three phoses fo became alive by means
feeding ihrough the windings
and with reference to giound (earh)

For the sole pumase of preventing
Incidents of fhis nature. It s recommen.
ded fhat the area manager or his
deisgated persons in the electricity
divison of Benoni CCC, prapere an
Informative presentation on fhe incident
proctical and fochudl aspects anel share
t with ol CCC's elechiclty division

operational staff, The sharing o
Infarmation may be vital in preventing
Injury of empioyees n future,

It & a0 recommendad that the thiee
regional drectors of electriclly kesp o
fecord of affendance 1o ensure that o
relevant personnal under their confral
attend such a pressniation,

Lostly, t shoukd be mentioned that the
Elactical Machinery Reguiations of the

OHSACt stafe fhat for work on
diconnected  electrical  mochinery

(reguiation 3)

“Without derogating from any specifie
dufy imposed on empioyers or wsers of
machinery by the Act. the empiayer or
user shal, whenevir work s fo be cared
aut an any electrical machinery, which
has been disconnected fom ail sources
of siectricol energy, but which is fable to
acquire on electrical chorge, as far as
practicable. couse precaufions 1o be
foken by earthing or oiher means fo
discharge ihe electrical energy 10 arth
from such eiectiical machinery or any
odfacent electrical machinery If there is
danger there from before It is handied
and 16 prevent any efectiical machinery
from being chaiged or made ive while
persons are working therson”

For more information:

ol 427 11 914-2393
42711 914:2395
info@vomp.co.za

VAMP 230, VAMP 245, VAMP 255 FEEDER MANAGERS

*  Directional/non-directional overcurrent & earth fault
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LRI of Progress

AGEREEUNRAGGELIN Genuinely World-Class

If you're looking for the most advanced and
reliable upgrade for existing substation and
pole-mounted recloser controls....

FORM 6 RECLOSER CONTROL LOOK NO FURTHER!

Guaranteed ANSI compliance and
performance with every Cooper
recloser and product variation

Refurbish existing recloser,
complete with new warranty. and
test reports documenting total
system integrity

Ensure compatibility with all
past and future Cooper
reclosers

Save time and effort without add-

on converters and software.
Resident protocols and advanced
SCADA configurability go beyond other
datacompression methods

Customise functions designed for current
application without writing logic code

Utilise a GUI that is self-documenting and easier The Form 6 recloser control offers optimum
to understand than any product on the market cost-saving protection, autuméuon S
control.

Operate a front panel similar to the form 3A and

Form 4C controls that line crews clearly

understand

Ensure compatibility with existing substation m
e

automation devices

5
W Tel: +27 (11) 3147104
Fax: +27 (11) 314.7058

vivew tswelopele.co.za
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Your partner in power technology.

ABB is a leader in power technologies that enable utility customers to improve performance while
lowering environmental impacts. We offer world cla: project management skills and proc
how with an exten: ems and services,

d medium voltage products
quality solution:
¢ power compensation
* Power and distribution transformers
Utility protection and automation systems
* Power generation

For more information, please contact us on +27 11 236 7000 or Visit us at:
wwwi.abb.com/za




