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Front cover story

Actom makes its mark at AMEU Convention 2010

U G

tion 2010 co

Actom Protection

Actom’s in AME mprised rs by two
& Control (p‘:), the group's supplier of protection, control and meftering snluulnm, as well as participation by the group
in the AMEU Convention 2010 Exhibition.

The papers were by Lean de Nysschen, P&C's
manager, energy metering, who presanted
a paper outlining the vrlous metering
technolagies avoiloble o municipaliies,
and Barry Gass, P&C’s training manager,
da cose history reloting
10 sofety and the meosures thot were put in
place to avoid recurrenca of an occident
that occurved when on oil circuit breaker
explodod in a substation

whose paper ol

Among a variety of products and service
oiferings disployed and demonstrated
by voriaus Aclom business units on ifs
axhibition stand af the AMEU Convention
2010 Exhibition, two sets of innovative
products stood out

Twa new sires! lighting products, offered by
Actom Elecirical
launch at the exhibition. They ere a caramic
metal halide (CMH) street lamp designed to
replace an exsting high-pressure sodium
(HPS) street lomp witheut the originel
la

roducts, had their locel

aire having 16 58 reploced and-o street
lighting luminaire designad for both HPS
and CMH lamps,

The other innovation comes from Current
Electric, which hos infroduced 11 k¥ current
and voltage fransformers thot are screened
by means of a matollic coating to ensure
that no live parts ore exposed.

Actom was once again o mojor spansor of
this yeor's AMEU Convention, sponsoring
the lunch on the opening day end cockiail
drinks at the affiliates dinner, as well as
providing sponsorship far the golf and
bowls ovans

Sireet lighting

Of the new GE Lighting ceramic mefol
halide (CMH) sirest lomp, colled CMH
Sireetwise, Jack Carne, Actom Elecirical
Products's marketing speciolis, Lighting
Products, soid: “The modern trend is 1
mova from yellow to white: light sed it is

mply o motter of chonging the lamp, not
the fifling, az the new lemp is compatible
For old mercury

with the existing f

vopour MV fitlings, all that i requirad is
1o replace the existing magnetic control
geor with modern slectronic control gear,
Thare is olso on energy cost saving, dus 1o
the more energy afficient slectronic control
gear ond the foct hat the lamp is capable
of being dimmed remotely.”

W

Of the new Luna sireet lighting luminaire
from GE Lighting, he said: ‘It is compefitively
priced against other locolly oveiloble street
lumingires, yet it hos the advantoge of
having on P64 roted lamp compartment
that mokes

resistont 10 high pressure woter
sproy, meisture ond dust. There is olia o
quick-release plug on the lamp wires fo
disconnect the gear fray from the luminaire
for easy maintenance.”

Screened CTs and Vs

and prapayment mefering - the precision
Cradit meters are the mos! sophisticated
ond expensive, being designed for use by
large powar users:

Credit metering’s functions and services
include load prafile, time-of-use tariffs,
interface with SCADA and confrol systems
and automatic meter reading [AMR)
systems.

The main components of AM), the messufing
functionin smar gid sy, are. masee
stofion, o bi-d

The o 11 KV,

(CTs) ond valtage transtormers (V1)
intradvced by Current Fleciric, the leading
locol praducer and supplier of medium
volioge CTs and ¥Ts, were awarded
international IEC40044 guality certification
by SABS lote last yeor her being successfully
type-tasted for impulse, short circuit ond
pawer frequency

General Manoger Yanessa de Swardt
pointed oul that screen coating is applied
1o the body of the CTs ond Vs, *Scréened
connoctors that come In kit form have fo
be instolled ever the bushings to provide
the complate protection thet is required,”
she explained

Paper

In his paper, Leon de Nysschen examinad
the various electricity metering technologies
available 10 municipalities. Of the
three technologies - credit metering,
advanced mefering infrosiruciure (AMI)

network and smar meters. Functions include
manitering and recording demand, real
time logging of evants, more effective anfi-
famper mechanisms and remote discannect/
reconnect

The prepoyment system requires thot customers
poy in advance, with the prepayment meter
avtomatically disconnacing supply when
available cradit is exhausted.

In rural environments where average
consumption s low, prepayment meters
witheut AMR suppert are usually the
ariswer, whereas in urban areos where
the communication infrastructure is well
developed, AMI systems offer the flexibility
of both credit and prepayment modes, with
ihe dded banelits of lood contra!
management and an-fine anti-tamper
functianaliy

Cantact Mark Dixan, Actom,
Tel 011 B20-5037, mork dixon Adom.co.20
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Opening Speech

Opening speech by outgoing AMEU president

aur prvileas. o

deed an hoi

of the exécutiva co

varm welcome 1o you all fo this 62nd

ciation of Municipal

ntion of the A

Electricity Undertokings of Southern Africa,

(AMEL)

itis @ pleasure fa see 5o many delegotes in
warm and friandly city of Stallenbosc

This yeor h cord with the

or 600 delegotes and 125

spouses, an indication of the ever growing
support for the AMEUL A special welcome
'o the Windhoek members and inferna

guests, especially thase

continent, Molawi, Kenya, Zombia and

ove honourad us with their

Lesotho, wh
presence

Ladias and gentlemen, this confersnce,
‘Municipal di;
lenging enviranmeni” comes at a fime
ous challenges

Viwtand ribution in o

when we are facing numer

pply industry not laa:

tricify s

h are the lacol government alaction:

i comer, the skills shortage ond

sround

diminished finances.

comes 1o a close todoy,

As my two-year fer
forward ta the prasident-in-wa:
Rhode fal
AMEU 10 new h

ng over fhe reins

This last yaar of my term of office has beer
o busy ane. | am pleased 10 say that aur
SALGA and
ment departments cc
1o get stronger, ensuring our porticipation
sositive manner to national issues
and debates. Among the highlights of
the year hos the inclusion of female

angoing collo

several gove invas

 branch on the

+ Windhoak, Namibio.

he AMEU's
‘orum which

the World

m porticularly proud of
1o the 2010 ES

ontributed 1o the succe:

aly of power, My special
nks and appreciation are extended to

311 thase municipalifies, Eskom and other

stoksholders ond in parficular to Peter

J, oulgoing AMEL press

on Pregramma (INEP), the
System
 the future of the REDs, the

Electrificat

establishment of the Indepes

andment Bill
wable snargy

regulatory frameworks 1o

pragrammes,

enoble the environment e

All these isavas are focing us o3 our country
iries Jo- daal with fhe impact of the glabol

econemic decline, associated sirikes, job

losses, safety issuos and the fhreat of climate

o

Arising from the national debates or

these is:

is quite clear that ther
s on immense omoun! of sfiort on the
of the siakeholders involved in these
hal
fa say that we are actively pariicipating in

many of

nd we af the AMEU ere proud

s a

Currently NERSA has the “Municipal
toril guidslines, benchmarks & proposed
timelines for municipal tariff opprova
process for the 201172012 fina
ysar® and the “Re

the ecanam

gulation

electricily distributors of S

for public consultatian with the subn

& October and 4 Novembar respectively.

shartoges and with the

ergy and skil

trust that the papers ond discussions of

nvention will assist us in forging

This convention about seriovs

aof all
also provided

discussion end tha AMEL!

some fun an

we network

enjoyme

It commenced yestardoy with th sp
nts, the most calourful dinner themed

“All nations under African skies” hested by

our wonderful affliotes last night, sonight

@ executive mayor of Stellenbosch

Municipolity will be hasting the civic

reception followed by our *Night of the
Oscars” gala ev tomorraw. Our
spouses have a wonderful twe days of

enjoyment ahead a5 wa tackls the indusiry

1 look farward to the keynofe presentotion
from our oeting DOG for elactricity,

nucleor & clean energy who will address

the convention on behalf of the ministar

rtundtely could not moke it foday

| would like 1o thank the Depariment of
Energy for accepling our invitation, Also
the mayor of Stellenbosch Muni
is boautifu

sality far

hosting this national evert ir
city, my Portiolio Councillor, Clie. Mgesi

llrs. Fritz & Yenana and Buffale City

Muni
support fo m

pality Council
invelvement with the AMEU,
om the

the excellent team

Electric

have werked with such dadication o

make this event & succsss, the afiliates,
Loul, Davie, Jacqui and team, the exacufive

council, secretariat, sponsors, stokeholders

in fhe industry, speakers, delegotes ond

eollongu

would like to ocknowledgs

1 once oga
with sincera appreciation, the consfont
and gensrous support |
my torm of office: from all members of

the past AMEU

ved during

the exscutive cou
presidents, the AM

Venter,

{EU secratoriat, Jean

ahams, Gillian and your

sar, P

team, including the strofegic o

Fowles and Clinton Carter Brown who led
the team Active participfion from ol delegotes ot Fowles and the publicity secretary, Mox
s ihis canference is encouraged. Clorke
Soma of the major issves we are
oddressing currently are the Iniegrated  Porinerships an cholders are I closing, | welcame you agoin fo this
Resaurce Plan, the Energy Policy, the  of utmost and crucial Importonce for the  conference and | hope that it will preve
Genorotion Crisis, the Power ar nof the 1o be informotive, interociive and o useful
Praducers (IPPs), Integrated Natioaal  indusiry, stpecially in light of the curent  platlorm 1o exchange ideos

—

B2nd AMEU Convention 2010
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Keynote address

Keynote address at the AMEU Convention 2010

s Ompd Aphane, Depariment of Energy on beh

Lack of maintenance and
refurbishment




Keynote address
S

reach o stafe of complete degrodation —
the problem af of neads

incrensas in @ manner that is sensitive 1o
the of the indigent.

complete overhauling is commanploce in
the elacricity distribution sector

Poor mainienance and refurbishment of
infrostructure con be located in the lack of
enforcemant of regulatary insiruments. Are
we perhaps guilly s policy makers and os
regulatars of the sacter, of not ensuring
thot budgets pravided far maintenance
programmes ore monitored for compliance
with some pre ned narm and
stondard? In some coses incentives ara
provided to ulility manogers, which direct
them against investments in mointenance
in & perverse manner - for example, where
bonuses for managers are linked 1o the
budget sovings that hove been achievad.

A particular problem thot is provalent in
municipalifies is the lack of institutionsl
capacity for maintenance, due 1o skills
shortoges. Generally, there is o lack
of sactor specific assel monagement
policies, lifa-cycle managemant modsls
and management copaclty for executing
mointenance fo the desired stondard.

Increasing electricity tariffs

The need for copital investment will
undoubtedly lood 1o upward pressure on
torifls: We need to mifigate the adversa
impact of slactricity toriff incraases on the
poor through o number of machonisms
aver and ahavs the Free Bosic Eleciricity
Programme. The first mechanism is based
an inclining black tariffs and the second
one is related 1o the savings on the
city bill darived from, amongs!
others, eflicioncy improvements through
the solar weter heating programme. As
you might be aware, we have announced
o programme fo refrofit electric gaysers
with salar water heafers.

For example, the fori increase opplicabls
10 the indigent will be he lowest part of the
block tariff proposed by NERSA, and this
is (minus 10%) for year 1 for consumption
below 50 wnits per menth, followed by
5,4% for yaor 2 and 5,5% for year 3. The
highest incroase is applicble fo customers
who cansume mar than 350 units per
month, an line with the
pays* principla.

W nsed 1o work togethar with municipaliies
1o snsura thot metering fechnology is
not o ¢onstraint fo implementing such
muasures for protecting the poor. We ore
aware that where prepaid technology is
usad, the implementafion of block tariffs
remains a challangs. In the meanfime we
1o apply surcharge

Energy efficiency

The low slactricity fariff has olso warked

ntly, particularly in the indusiriol
ond commerclal sectors. We astimate hat
thera is af lsast o 30% upside in enargy
efficiancy thet South Africers

This problem is based on the lock of
a co-ardinated approach fo initiating
fimely jnvestmants, exacerbated by fhe
ock of a long-tarm plon thot provides
certainty abou! the investments
nacessory for the sector, The IRP is
designed to nddress this problem
I alse provides o fromewark far
mesting other government objectives
foc the eleciicity secior, including

can harness. In athar werds, that is the
extent of sur energy wastags and we need
1o do something cbaul 1.

The integrated resource plan (IRP2010},
will be promulgated soon, and will
indicate demand side options as well os
energy efficiency intervantions. Energy
efficiancy Interventions af the domestic
level can only be effected with municipal
colloboration.

Sine NERSA promulgated renewable
anergy feed-in fards for a number of clson
enargy technologies, we have kick-sfaried
ihe process of procuremant of claan power,
This week wa intend 1o issue a request
for information regarding claan energy

from coal

source of or primory snargy, curbing

snvironmental degradation coused by

the sector (through renewable energy

and anergy efficiency) ond aligning with

the growth path set fer the counfry.
+ The IRP must be accompanied by
the development of @ funding model
for the copital programme of the
country, including disfribution network
rehabilitation. We need 10 siart @
process of mopping all the criticol
distibuticn infrastructure, with a view
to identifying the hotspats ond to
refurbishing the offected networks.
The introduction of a regulatory
framewark that defines distribution
sector norms ond standerds that are
forceable, and that will improve the.

inta the grid, os we give proctical meaning
1o the target of 10 TWh of renewable
energy by 2013 Invariobly the renewable
energy projects are located in areos where

‘caset management in the sector.

 Increasing access 1o elsciricity by
domestic houssholds.

The disribution lag provides e ciical

the biggest need for and
infrastructure development ore locoted.
Municipalities covld ploy a key rols in
ensuring aceess to lond, enviranmental
impact dssessment, connection fo the
distribution nebwork, local community
mobilisation efc. The socio-oconomic
pofentiol and impact of renewable eneray
must be maximised through collsboration
with municipalities

Conelusion

distribution has been
characterised by supply disruptions which
impact negatively on the economy. We
identifiod tha fallowing key issyes that when
successfully addressed, will signiicanly
improve the distribution and sustainable
supply of enaray for the country:

Electricit

o The introduction of o long term
planning framework (Integrated
Resource Plan or IRP). The need to
provide  long-term plan for electricity
capacily exponsion is premisad on
the reed 1o trigger timely invastment
decisions that will be in fondem
with ecanomic growth. Historically
South Africa hos either over-invested
in new power stations, or deloyed
invesiments 1o such on extent thet
energy security has been jeopardised.

h the end-usar in

valve chain. Whilst it is necessary fo
build new power stations and fo increase
supply capacity, it is equally important
thiot the integrity of the distribution
sector is improved for energy security
The reliability of municipal distribution
infrastructure in porticulat, is compromisad
by huge backlogs in mainienance and
refurbishment. Reliability can be impraved
through the reduction of current levels of
maintenance and refurbishment bockiogs
in municipalities and Eskom fcurrently
estimated at R27-billion) fo the fargeted
R15-billion by 2014,

The reduction of distributian infrostructure
meintenance backiogs 1o R13-billion by
2014 can be achieved through o toriff.
funded programme, which would ba
‘earmarked for the purpose and withaut any
fiseal suppert, Municipal distributors would
access the funding subject 1o agresing to
s fhe funds on the conditions set for them.
As an illusiration, o 1e/kWh refurbishment
levy could provida obout R600-million
annually.

Wa need to make such interventions, so
that we con improve tha reliabiliy of the
laciricity digiribution sactor:
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Asset management regulatory
compliance challenges

Asset management in ufilities is exposed o

a plethora of legislative and statutery requirements as well as & myriad of

frameworks, guidelines, norms and standards in addifion to other pressures for compliance.

by A G Baoyaan ond § £ Fourie, Bigen Afrca Services

1t s sosy 1o lose sight of the aciual service
deliveny funchian in rying fo ochleve compliance
1o thase requirements. The Locol Govenmant
Tumaround Stratagy describes fhis dilemma
as follows: Due 1o the anerous complance

ragime, many municipalities hove tended
fo focus much of their energies on fulfiling
complance requirements rother fhon focusing
on the criical issues of sevice delivery and
enhancing parformance * This paper aHlemgts
1o describe thase requiraments and 1o find o
common setthat i mef, il lead fo 0 maximum
level of compliance.

Background

The electricity industry oll over the world is
grappling with the challenges of providing
access 10 cloan, reliable and affordabla
electicity in addition fo-addressing mojor

snvironmental challenges such as climate
change. Governmant’s gaal te extend
access 1o elecrricit
‘Alrica hos not yet been met and communities
across the country have expressed concerns
about access fo eleciricity services ond the
affordability and quelity thereof, This poper
s witien against o bockdrop of significant

national concern over how 1o mest the
growing demond for electricity, Eskom's
major increases in the price of eleciricly
and municipal entities’ respansibilities
for corporate govarnance and asset
manogement

Expactations in resped! of locol government
are claarly stipulated in South African
legislation. These range from the
Canstitution ond the Bill of Rights.to
logislafion devaloped specifically for local
governmant such as the Municipal Struciures
‘Act, the Municipal Financs Monogement Act
and the Municipal Systams Act, Moreover,
strafegic transformatien imparatives in
municipalities have 1o be aligned with
national govamment griorifies, such os the
{ive-yeat local govemment sirafegic agenda
(2006) and fhe cabinet fekgolla (2007)
sirategic

rities.

The foclors influancing asset manogement
are presented against on historicol
background of extensive reforms in the
slecticity sacior since the 1980s ~ dating
from the Do Villisrs Commission, to
the Eskom Conversion Act of 2007, fo

the context of asset

the by g 1o the
seporation of generation, fransmission
and distribution. The advent in 1994 of o
democratic dispensation in South Africo
resultad in refocusing the electricity sector in
arder fo respond fo the electricily demands
of the brooder Seuth Alrican society which
did not have the banelits from electricity.

During May 2008 EOI Holdings presented fo
ASGISA the challenges pertaining fo elechitly
distribution reloted asset maintenonce,
rehurbishment ond strangthening. Following
e Elaciricity Distributian Maintanance Summil
in 2008, EDI Holdings has developed a new
Approach fo digribution osset monagement
{with the acronym ADAM) thet aims to
entify and develop stretegies fo oddress
mointenance, refurbishment and funding
gops. Howeve, the skils shortoge and funding
16 implement ADAM hos Hompered this and
other processes.

management
NRS 093-1 and PAS 55 define assel

management os “the systematic and

coardinated dctivities and proctices through

which on erganisation opti

ally manages
its physical assets, and their ossacioted
performance, fisks and expenditures over
heir life cycle for the purpose of achiving
organisational strategic plan’. It contains
she following three basic el

ments:

« Asset pravision: making sure that the
most appropriate assel is acquired
far @ specific application and also
moking sure that the osset is sffectively
disposed of (in o responsible manner)
of the end of its useful life

o Asset operation: making sure thot asssts
are operated in the mast appropriofe
way that allows the usset fo perform to
its moximum capeeiy.

Municipal

Strategy

Infrastructure assett manageme!

i within

Fig. 17 Asset moropam unicpalies,

vision and mission

Statemants rafiocting the

Over-arohing principlas.

Goals

(perormanco measuros
and targets)




Schneider Electric MV mobile substation makes an

impressive debut in the Cape

A complete MV mobile substation, fitted into a 40ft
container and mounted on a truck-trailer, raised
eyebrows among hundreds of electrical department
representatives from 34 municipalities during a special
road show undertaken by Schneider Electric South
Africa in the Eastern, Southern and Western Cape
during October this year.

The Schneider Electric MV mabile substation got off
to a flying start at Stellenbosch where the annual
conference of the Association of Municipal Electrical
Undertakings (AMEU) was taking place with 350
delegates from around the country, all of whom had
the opportunity to walk through the Schneider Electric
mobile display container and operate the switchgear.
“The fitting of state-of-the-art equipment into the
maobile substation illustrates the complete scope of
the total MV solution offered by Schneider Electric,”
says Dudley Miller, Energy Business vice-president,
Schneider Electric South Africa.

“All of the gear in the mobile substation is wired in and
includes networking equipment that connects with a
SCADA pawer suite through a T200 hardware interface
controller from a laptop computer. It is a complete
MV solution from the incoming breaker through to the
ring main unit for g cabling and
MV auto-reclosers and sectionalisers for overhead wire
transmission,” says Miller.

Miller adds that the display fully demonstrated
Schneider Electric’s Geni Evo, a compact, fixed pattern
demountable configuration switchgear solution,
suitable for both utility/municipal and large industrial
MV power supply reguirements. "This attracted a
great deal of Interest and was entirely appropriate

as the marketplace is moving strongly towards the
implementation of fixed pattern equipment.”

There was a lot of attention shown to Schneider
Electric’s Nu-Lec N-Series automatic circuit re-

2
ail: isabel. mwale@za.schneider-electric.com,
Web: www.schneider-electric.co.za

closers, which combine high technology vacuum

arc interruption with integrated voltage and current
measurement all contained within a 316 stainless steel
enclosure with SF6 gas insulator.

“The Nu-Lec N-Series offers intelligent switching: The
re-closers have built-in load and source side voltage
measurement which ensures the network makes
correct switching decisions within fractions of a second.
This quick response to faults reduces maintenance

and keeps outages to a minimum., RL-Series load
break switches or sectionalisers, which offer extremely
short arcing times of within half a cycle, aiso attracted
attention,” says Miller.

After the conclusion of the AMELU event, the MV mobile
substation took ta the road again to visit customers
in the Southern and Eastern Cape where more than
200 engineers, consultants, municipal representatives
and other interested parties were introduced to
the Schneider Electric MV solutions offering. It also
provided an excellent opportunity to remind customers
that the Clipsal, Nu-Lec, Conlog and APC brands have
now migrated to Schneider Electric.

— e
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In oddition, the following have o significont
impoct on esset mancgement in o municipal
environment:

. OHS Act

Municipal Systerms Act

Municipal Structures Act

Eleciricity Regulofion Act

Electricity Act

Electricity pricing policy

ASGISA

National Treasury assel monogement
framework

Various National Treasury regulatio
« NERSA licansing requirements

P

73)

€01 ring fancing raquiraments
Internal municipol requinaments DR CMIP|
NRS 047 ond NRS 048

COSO guidelines for risk management

Envirenmental monagemen fromework

Envirenmental legislation

" e

Mediym term revenve and expenditure
framework

Public sector risk manogement fromewor:
Prowincial growth and development strotegy

Fig 2: L cych elaments ove described in NRS.093-1

Asset care: moking sure tha assefs are
looked ofter in the most

o Service delivery efficency end improvement

way that will ensure continued
performance of its ariginally intended
design capaciy.

The orgenisational context of osset

management within municipalities i3

depicted in Fig. |

The assel management procass canties oround

the asset lifecycle and ifs intentian is to ansure.

the delivery of a unction ata minimom He cycle

cost. The il cycle elements ars described in

RS, 093-1 and summarised in Fig. 2.

Asset management standards and
legislation

Thate are numerous acts, standards,
guidelines and regulations all impacting
on the management of o municipality's
ossats. They hove been developed 1o
cancratise government’s visian of municipal
infrasicucture, namely

o long-term sustoinability and risk

yment

« Communty interaction and fransparent
pracesses

o Prioriy development of minimum bosic

sees for ol

o Financial support from central
govarnment

These main asset management drivers aro:

o PEMA/MEMA

. GRAP17

« DPLG guidelines for infrasiructure
asset monagement in locol government
2006-2009.

 Notional Trsasury quidalines (vorious)

o Regulator repariing requirements

o GIAMA (Currently not applicable to
local government]

« NRS 093-1: 2009 Asset monogement
of electricity infrosfructure

»  British PAS 55 stondord

o ANZAC

- it il fro

.

National Tracsury asset management
Tromewerk

Sector spacific requirements i.a. water
‘hans, energy efficiency plons, elc
Indusiry guide 1o infrastructure service
delivery fevels and unit costs [MIG)

.

These documents all contain legislation or
guidelinas that differ from soch cthar. Thesa
difleronces are making 1 difficull to achieve
regulatory ord stondards complince in assei
management. Tha remainder of this pager
focuses on the commonalifies between the
requirements and highlights tha differences
hindering complionca

Government Immovable Asset
Management A, No. 19 of 2007
(GIAMA)

GIAMA has been the focus of attention when
assel management has been discussed, It
applies to nationol and peevincial goverment
and organs of state, where “argon of
state” means any depariment of state or
adminisiration contemplated in poragroph
o} of section 239 of the Cansfitution of
fhe Republic of South Africa, of 1996, but
excluding the' department or administration
inthe local sphere of government. The octis
pot applicable to members of tha AMEU ot
the moment, and thus will not be discussed
in detail. It describes the principles of
immenable asse! management and stipulotes
shat assel manogement plans must be
compled. It descrbas the conferts of the asset
morogament plans ond the-duties of offciols

as related to asset
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Documents stipulating technical
requirements

INRS 093-1: 2009 Asset Management of
Electricity Infrostructure

INRS 093 is bosed on fhe Brifish PAS 55: 2008
g §PAS 55

In addition, the OHS

maintenonce racords. Thess reconds ore 1o be:
mocle availobl fo en inspector upon request

Effective application of asset manogement
peincipies wil assist in compliance vith the
GHS Act and this act supports all other

‘o cater for unigue elechiciy related processes,
butlocuses less siarghy on e srategic clement
of osset manogement. Up fo row, only part 1
of NRS 093 has been pblshed ond accepsed.
Rar ]

reguatory Campliance fo fhe
OHS Actwill however not ansure complionca
wih other legisiation.

Regulotion 773 [Notice | 190 2008):

manogement in the South Alricon slecticiy
disribution industy. | is emvisaged hat it wil
be followed by

*  Port 2; Guidelines for implementation

o Port 3: Finonciol management of assels

® Port 4 Informoion systems requiramants
Financlol monagement is not yo! addressed,
but the document doas conlain o section
slipulafing the compialion of an asset register
T & i

y nesems o stondrels for
reliculotion services
R773 does not seem direcly assel related, but
it ill have o significant impoct on the osset
bose. R773 was in response

municipal entites, i covers the full specirum of
municipal finonciol management and ollocates
certain roles ond responsibilities 1o officials.
There are o number of sections dealing with
assets and asset manogement. Tha most
relovant of hese will be discussed

Section 63 (1) siafes. thot the accounting
ficer of @ municipality is responsible for the
management of the assets of the muricipaiiy,
including the sofeguarding and the maintenance
of thoss ossefs. Thi leods Io the sipulaions in
section 63 (2) thet the eccourting offcar mus
toke all reasanable sieps to ensure that fhe
municipaliy has and maintains o management,

1o the energy crisis and covers aspacts of
enargy efficient lighting, hot water systems,
heating, venfilation and cooling and the
implementation of smart metering. These
regulations are due for implemeniation by
1 g

for the assets and liabilies of the municipolity;
that the municipaliy's ossets and liobiliies are:
valued in occordonce with standards of generally
racognised occounting practice; and thot the
municipality bos and mointains & system of

with MEMA and GRAP 17, however the
T i for i

liobitties, including
‘an asset and i isfer.

of MEMA/GRAP 17 raquiramens. f will need
o be expanded to achieve hull compliance.
The GRAP 17 guidelines state that o full
verifcation of assets is required, whils RS ony
recies o condiion ossessment of cricol assefs
s foe osset informetion, edelfional information
ver and cbava the specified NRS nformatian
will be requirad for GRAP complignce.

In generol, NRS 093 focuses on assels
spacifically, nat on the use of ossets
10 ochievs service delivery. Reporting on
NRS 093 perdomane will be in accordance.

been by 1 January 2010.

In addifion, the regulation stotes that the
aupply of aleciricity 1o customers moy only
be reduced or cantrolled during capocity o
network constraints. Lood contral to achieve
sovings on bulk purchases is not ollowed.

The implication of these two factors in
combination is on increase in copital
wiendiling tequitemscts Wit 7% essocialed
expansas and . simultoneous incracse: in
she cost of bulk services. This will affect the
affordability of the slecticiy service.

The accounfing officer must furthermore ensure
that the munidipaliy or municipol ety for
eoch financial year prepores annual financiel
stctoments which fary prosants the stose of afcirs
of the municipaly er entiy, its performance
egainst s budget, its management of revenue,
expendilure, assets and liabilies, its business
activibes, its finonciol resulls, ond s financiol
postion 05 o1 the end of e fnanciol year.

Senior managers and other officials of
municipelifies are given the responsibility fa.
ensure that the assets ond liobiities of the
municipolity are monoged effectively; that

‘and maintained o

required by the occounting officer for

Comkascgo P moskson il Ao aslac
i, byerlead: i ith legisiahon the axlent hat ol
but compliance fa NRS will ensure complionce. o1 oy elines for infrasinuchwe assél

to PAS 55 in this ospect.

INRS 047: Quality of service and NRS 048:
quality of supply

managemeniin fecal govemment 20062007

This document thows on e Ausrolianard New
Zeakan exporences o3 por he iriomatoral
manwal. This

assets, but complorce fo the requirements of
these speciicotions wil be dificul 1o achicw
withou appling told esset monogement

inciples. Their main thrust is the Seustomer
experienca” in terms of service and supph.
‘Comphance foshese speciications wil notersure.

; Tk

document is of o more operafional level than
INRS 093. Hintroduces the concept of an osset
higrarehy ond proposes tha uss of srroigh fins
deprociotion of ossets.

The document uilises o different criicality
measure as the one sfipulated in NRS 093,

monogement related documents, but they da
3upport oll e elher reguiokory requiremerts.

Gecupational Health and Safety Adt no. 85
of 1993 {OHS Act)

Safety issues form an integral port of an osset
‘managemart system and should be a built in
function of the systern. The OHS Act requires.
the “owner” to maintoin a structurs (including
infrastructurs) in such & manner that the
structure remains sofe for confinued use. Assel
manogement is o way fo ensure complionce
with the act and s regulations.

implying both

<an only be ochieved by running porallel

systoms. In oddition the proposed useful

lives of assets differ from those used in other

documents, for example the nafianal treasury
el ossot 3

compliance with the provisions of this act is
timeously submitted,

The format ond contents of the asset register
is prascribed in GRAP 17,

Standard of generally recogaised accounting
proclice: Propenty plant and equipment ™
(GRAP 17)

Tha GRAP Implementation guide for
municipolities 25 September 2008 i used as
the main sourca of infarmation for fhis section.

GRAP 17 focuses strongly an the compilation

of the assat register for immovable: assaf. It
states tho folowing

Mot municipal assals regisiers.in respect
of

Documents stipulating financial
requirements

Locol gevemment: Municipal Finonce =
Management Act na 56, 2003

The by b

assels are inadeguote. This
s due to historent foctors and fhe use of the

 ossots will ypicolly be fanglifo ossets s kel

that such osses will roed o be re-valued on o
regulor basis when occounting standords ore
e

sound and sustainable.

is nof an appropridte

of the

of such ossets *
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The minimum contant of the asiet registar is

stpuloted as:

Acquisition date of the asset

 Dascriptions of individual ftems

Expaciod useful lives of indiidual ilems
A

These assets cannot be veriied by physicol
inspection

The guidelines furthenmore: recommand the
bar.coding of oll ossets. The estimetod o
ond durston of such o oo n & meio

The EDI foolkit adds value in sefiing up a
basic asset hierarchy and utilising a common
set of replacement values and useful lives.
The usaful lives do however differ from those
proposed in other documents.

of propenty, plort and equipment or the fair
value of aasets mcsived as donotions.
Depreciotion rates.

o Location

.

L N ool e
dobatable if the benafits of such o process
would outweigh the cost.

MU.MHOH dates ore crucial to determine
d depraciation. Thasa dotes ore

the osset

dantiliction rofarenca for varifcation (bor
code]

Accumulated depreciation per e
Impairment losses per tem

Carrying volue of he osset

Funding source

Revaiue amounts for land and buildings,
revaluation dote

Residual values

e e e

Insurance armangements

chten difficult to obioln, espaciall in older

networks. A number of ptions to detarmine

the acguisition dales ore proposad:

Check old ey records, such as
jters,

‘and

This-paper highlighted some of the strengihs
ond wegknesses in die current regulations,
stondards, quidelines ond approaches for
asset management in electricity distribution
utiltes. Skills shortoges, funding cansiraies,
oging infrostructure and varying regulotory

are mojor challanges to managing
fhe electricity assets in municipalifies: A unified
npp‘mch 1o tackling the issues is required. I
an AMEU workgroup on

registers o e
Idertly the tems of property, plant and
equipment without acaquisition dates and
wisually inspect and evolugte fhe assets fo
determine @ liely ocquisition doe.
Assume thef fhe municipaliyy has awned
these ossets for pariods thot ore longer
tha their useful lives and that thay ars
Tolly d o

o lsthe osset )

h!ﬂe\la'\»gpmunimpapulmmm;aw

regiser i prescri

+ Ensurs that oll PPE ore copiialised and
recorded d

In many instances anly global amounts
o tocorded in the currant cssat registers.
Acauisiion dotes and histricol cast prices for

@ If the asset is constructed over
of fime, record expenditure os workein-
progress uniil 1 is avallable for use.

& Bar code all dams of PPE with o unique

ideniiication rumber upan deliver fo fhe

municipality.

Underake o physical verfication of the

assefs. The AR should ba the end result of
mmmi»mﬁmﬁm

= Cony th o guses comoined on the AR

1o enable the coleulalion of depreciation.

An osset crected by developers and which
becomes part of the municipol infrostructure:
has o be recorded and taken info the csset
rogister.o foir value. Once in the-csset
register, the asset will be treated tha same as.
ony other assets.

The MFMA/GRAP 17 requirements pose
significont compliance chollenges 1o

» Review the remaining usaful e of ol ters
ol PPE ot 30 June.

»  Prepore a schedula of the remaining usaful
e for sach assat,

Iramational experience shows
ihot it con take up fo sight yaors to comply
with this legislation. The challenge in the
current ecanomically and capacity constrained
environment is huga.

NER i

e than the ane reflected on the AR.
- qu‘d-mdmrdhm‘h\lihmlumn

. wmm -‘muldbe finoncially

The NERSA

assef monagement be formed, The workgroup
should focus on the alignment of processes
and stondords 1o snobla MFMA and GRAP
compliance witout duplication of effort (0.g.
EDivs. GRAP]. The workgreup should sstoblish
the following collective standards:
Standard for replacement equipment
Expocted useful e standord
Measurement crteria for candiion of ossets
Impoirment indicatare
Pride egulr updtes o rplacament values
References
1] ASGISA - Accelerbted and shored growthinitiasie
‘of South Alica.

121 Consffion of e fepublic of Souh Africo, Act
108 o 1996,
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4] Elacrion Act 41 of 1987,

[5] Blecriciy prcing palicy of 2008 (EFP),
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accaunting system required for compliance
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[14] Municipal Struchures Act 117 of 1998,
18] Minicipe! Systems Act 32 of 2000,
e | gpatiol

d impairment
expense and ctmmulohd impoitment.
(Impainment is aloss nthe future econormic.
hnhm polenvial of an asset, aver

systematic recogrinon of he
bunhhlnuu s futum oconomic: barefits
Theough depreciation).
The expectoion in these guidelines is that all
ossels should be verified onnuolly. This will
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the meiro’s. A significant porfion of fhe asset
velua lies in underground cables, with the MV
coble network comprising of betwasn 30%
and 40% of osset value in o large municipolity

An ing system
complying with the MEMA and GRAP 17
should howawer olso be compliant o the
NERSA reporing gusdalines.

ED! ring fencing evercise and toolkit

The EDI ring fancing exsrcise has produced
csset registers and valuotions with varying
degrees of accurmcy amongst tilities. The
asset registers mostly do not comply with
GRAP 17 requirements. Globol figures are
used for many osset cotagories, and ossats
with different useful life expectoncies are
grouped together. Individual essets cannal
alwoys be identified.

[17] Nofionol freasury osset manogerment fromewcrk,
18] NRS 093.1. 2009 Asse minagamen o ety
nfrasvuchure

119] Oecupatonal Hookhand Saluy Act 85 o1 1993.

120] PAS 55 2008 Aseet monogemany,

121] Pl Socior sk morogerment romamork.

122] Raguiciory reporting menuol - Feckicty
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High performance street light
luminaire

W Designed and
manufactured in South
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Sealsafe® IP66

High quality aluminium
body and glass protector
Side entry or bottom
entry

Easy electrical
«connection of the
luminaire

Available with.
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telemanagement
<contraller

Available with
incorparated, but
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switch
Earsy electrical connection of W Top access to lamp and
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The BEKAVIA high performance street light luminaire
is designed for energy-efficient lighting of roads
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and optical components are mounted and easily accessible.

The BEKAVIA is designed to operate high pressure sodium or metal halide
lamps up to 250W.

The optical compartment consists of an anodized aluminium reflector and
curved glass protector.
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The luminaire bears the SANS 475 performance mark and the SANS
60598-2-3 safety mark,
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International practices and trends for
managing municipal and utility infrastructure

management (AM) is a process of maintalning asset performance et o require
sset

Asset
mlnlml-lng M«I fife cycle cos

of service wh

makiny

systems provide

v
to support deci
d

Faplocament o casets,

s the costs of operating and maintaining
eritical infrastructure rise — prmanly o% 0
result of asset aging and demand for system
exparsion — resources confinue o fighten

|  utility ratepoyers

P

by M Damm, Fuseforward Infemational

comprehensive. If combines engineering
principles with business proctices and
sconomic theory, and provides fools fo
suppert agencies in making informed

assets on an ongoing “realtime” bo:
order o achieve required levels of sarvice
ino octive manner. AOM
incorporates:

liable; cost-

prove reluctant to approve new funding
without compelling demanstration of need
Asset manogement equips organisations
such as ulilities with effective tools to
maximise rafurn on investment on both
copital and operaiing works, demensirals
thess successes fo siakeholders, and maks
o cleorer case for rate increases as required.

What s assef management?

Asset managemant processes and systems

allow service-driven organisations fo:

o Assess service rasponsiveness and
occessibility

» Mornitor and report performance of
assets, systoms ond services
Measure results and snsure overall
accountabillly

» Make effective short to mid-term
business dacisions nd long-term plans

e lnstitationalise o culture of confinuaus
provement

involvemant
g and obiain

* Incarporate stokshold

assats. Assat management includes:

o Assel performonce monagement
processes and systems.fo measure,
analyse ond raport on asset perlormonca
in order 1o enable infarmed decision-
making ond planning for renewal,
replocament and expansion

. Asset

.

Aprimary f to
the customer effectively, sfficiently and
reliably

Responsibilily to ensure maximum
uptime, reliability and sanviceobility of
‘assefs of reasonoble cost

Raliance on sound business processes o
monage work and prdiciive/praventive

processes and systems fo manoge
i o Bl o perinns’ and
of

Ralonco on o ik ideony
ot can include: Wark/

assets and services, Including smart
metering, contral systams, ond work
menagement.

.

Assot finanicial management procasses
ond systems 1o manoge financial
reporting ond address accounting
and other regulatory reporting
requirements

Asset performance management
Assal perfarmonce management (APM)
15 0 set of mid and lang term processes

of decision-making and plonning in
order to maintain and opiimise assel

on will ncdcess six key

o Practices to plan ond manage
infrostructure assets to ensure o
sustainable future

o Processss 1o meosure ond support

af required levels of service
while maximising return on asset investmen!
and minimising fo1ol life cycle cost, APM
processes and sysfems should:

& Bo driven by the erganisation’s mission
and long-ferm strotegic goals
Suppartinforned decision-malking cbout
corrent ond long-term management of

s Data and information to provide
complete and accurate records of
15

o Tachnalogy systems integrated to
menoge, menitor and report ossel
information

» Orgonisational integration of osset
management principles and praclices

®  Poople managsment sirategies fo in
a culture of continuous improvement

Asset management s o woy of doing
business that is stolegic, long:range and

o Be flaxible ond cdapiable for o varisty
fuses

+ Bo occessible fa arganisotion
stakeholders, including staff of alllavels;
policy makers and customers

 Incorporate efieciive planning and
budgefing fools o set, track and report
on ovarall asset, system ond sarvice
perdormance

Asset operatians manogemant

Assel opsrations manogement s the
process of managing and maintaining

mnmlungnce management umm;
supervisory control and data acquisition
(SCADA] systems; geographic
information/mapping systems;
smarl metsring/intelligent systems
management fechnologies; and mobile
fieldwork technologies

Jsset fnoncial management

Asset financial manogement (AFM) is
a concaptual framawork of objectives,
standards, policies and practices linked
rafionally to meet the needs of the
stakeholders. This framework includes:

Projection of maintenance and capital
veplacament trends iaksthe future

Development of annval funding profiles
for maintenance, repoir; rehobilitation
and raplacement of assets

o ldentificotian of ossefs projecied for
disposol

Reliable information for palicy mokers
1o determine long-range funding
needs

Assessmients of service efforts ond costs
of programmes

.

Tools ta assess the organisafion's
financial positicn

M@nmﬂnl of budgeting and accounting
processes reloted to. management of
s,

Customer manogement, including
acauisition and billing

Benels of asset management

Organisotions cun expsct a ronge of
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benefits from a comprehensive asset

management programme:

.

Improved system management, with
returns in five 1o 25 years

s Improved ossel lile cycle management.
with returns in thrae to 10 years

Improved work management, with

returms in one fo three years

® Improved resource management, with
immediole and ongoing retums

= Imgroved financiol support for a
corparate infrasiructure strategy

* Improved tools 1o ossess tha utility’s
finoncial positian and measure
performance

* Improved infarmation for policy
makers fa determine long-range
funding needs

o Improved systems to supporl AFM

* Consistent corporate dafintions, policies

and ferminology
& Consistent occounting froaiment of
asset-reloted expenditures

* Consisient framework for decision-
making
' Clority of asset accounting processes for

all stokeholders

International trends and practices
Global frend:

Infrasiructure assels are a crucial part
of o socie
and developing these nssets Is very costly

’s development. Supporting

and time-consuming, and it has been
realised that there is o greater need
for aceountability and sustainability
Indrastructure managers worldwide have
recognised the need 1o fundamentally
change how they do business, shifting
from managing shart-term prajacts
and services fo sirategically plonning
comprahensive delivery of services over
the long ferm. Implementation of an asse!
management philosaphy, systems and
business practices hava helped ogencies
manage our significont invesiments in
existing assets; plan for growth, renewol
and replacement of assats; define service
levels and report on performance;
and provide relisble information o
customers and staksholders 1o improve
accountobility and build trust. Today, o
series of interconnected trends is driving
the adoption and odvancament of osse
monagemant in the field of public

infrastructure in beth the daveloped and
developing worlds. These frends include
deficit: Throughout
the world, stewards of critical
infrastructure, including utilities and
local governments, fuce the challenges
of ranewing or replocing thair eaisting
assels and ssponding infrostructure
systems (o serve growing populations
while they are consirained by angoing
funding shertfolls and econamic
uncertainty, According to analysts Booz
Allen, global infrastructure investmant
over tha next 25 years is estimoted
to excesd US $40-trillion for water,
wastawater, snergy and Wransporal
systems, In North America alone,
annual expenditures on infrastructure
operations and capital replacement
exceed $800-billion. The tools of
assel management (processes and
systems) and performance anolytics.
and optimisetion (perfarmance
benchmarking and system modeling)
have become critical to enabling
infrastructure managers “do more with
less.”

o Infrosiucture fundiry

Sustainability: The operation and
maintenance of inlrestructure such as

ZEST. more then just procucts. Mors than
ciesal

MV ana L mators,
generators up 10 2(

200 MvA, switchgear,

A partre that backs hurideds of man years®

000KVA, transiomens L to

o
stock, a campretienaive country-wide netwark |
units.  of branches,

static and portable MCCs solutions and cable.  managerment.

* Now apen n Ghana: +233 21 766 490
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0861 00 ZEST
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utility systems in @ sofe; sustainable
mannes has bacome & public
expeciation, i not o legol requirement,
in mony sociaties. The notion of
sustoinabiliy as o “riple bofiom line"

Europe ond elsewhere as o means
of enceuraging conservation and
enobling flexible billing systems. In
Canado, for example, the province of
Ontario has mandated smart metering
to support f-day billing for

proposition - econemic,
and social - m:nﬂn»ms!hﬂhssuussu(h
@5 public healh, snergy consumption

electricity

Performance opfimisation: The

and anvi are
closely intertwined with the efficient
operation of critical infrastructura
assets. From this perspective, osset
manogement ond system performance.

of new systems
management fechnologies and the
unprecedented volumes of data
generated by smort meters and similar
intelligent sensors and confrols in

a
benafife that extend beyond simply
aperating infrastructure and delivaring
services cost effectively.

Regulation and compliance: In loday's
fast-changing business climote, ufilities
also face o growing web of regulations
that typically address public health and
workplace sofety, finoncial reporting
and snviconmental footprinting,
among other issues. Sound assel
management proctices, processes
ond systems all suppert the various
dimensions of compliance required
of utilities. For exomple, in many
jurisdictions, accounting standards such
o the Intermoticnel Financial Reporting
Standords - or hera in South Africa,
GRAP 72 - require detoiled reporting
& i ingiscty ong il of physicol

systems craate the
appariunity fo harness hese facls fo
menage systems more efficiently fodoy
«and optimise their performonce over the
long ferm. Operations management at
ihis lovel cals for sound praciices ond
processes, integrated fechnologies, ond
tools for performance benchmarking
and onalytics ond long-term systom
modeling.

International asset management

Canoda

b recent yeers; Conadian municipalifies
and utilifies hove mads significont advonces
in odapting osset principles

The City of Hamillon, Ontario, was an early
odapter of asset management principles and
praciices, and is now considered o leader
among North American municipalifies.
Homilton applies AM principles ncross
its teansportation, water and wastewaler
assets. A dedicated team of 22 staff is
responsible for buried infrasiucture (water
ond wastewater distribution and collation)
and above-ground assets (pavement,
bridges, parks, public works facilifies). The
team manitors curran levels of service, life
cyele Irands and delerioration models 1o
plan ond develop on integroled three lo
five-year budget, o 20-yeor capital budget,
and a 100-yeor financiol forscast of the
city's infrastructurs investments

The cily's AM programme began in 1998
when manogers began focusing on questions
obout asset sustainability and funding
issues. In 2000, the provincial govemment
required the amlgomation of the Regional
Municipality of Homilton-Wentworth and six
other municipalifies into one city, ond the
resulting reorganisation pravided further
impetus far creating and funding the AM

and i feam.

and programmes, driven by a combination
of legislation, regulafion, infrostructure
’ he

"mm first step in infraducing o full-
flecged osset management programme
into an organisation,

Sarvice-driven management:

Increasingly, infrosiructure operators.

ere monaging their systems not simply
as assemblies of physical assefs buf o
complexes of services which need fo
be delivered opiimally to subscribers
o customers. This approcch fakes info.
consideration factors such as growth,
demand and cost in menaging assel
systems in arder 1o ochieve ogreed or
expected service lavels efficiently and
sostainably. This colls for on advanced

g e
in the anargy distribution industry. Amang
thesa drivers:

s Public Sectar Accounting Board
Standord PS 3150 requires Canadion
municipalitias 1o raport all tangible
copital ossets in their financial
statements, including valuation and
‘amorisation, and to develop plans for
raplocemant, renewsl and overcoming
infrastruchure funding deficits, Conodion
utilites foco similar requirements.

In Ontario, Canada’s most populaus
province, deregulafion of the w:
industry has required ut
\rwln!orv Ihu" assets, a first :Iep

Hamilion has seen o number of benefits
from the programme:

Staff can demonstrate 1o monagers
and the public that the city is using its
vesources cos! effactively,

AM processes ond data have speeded
up the capital budget development
process.

All players see fhe community as o whols
and how assets funcrion together to
deliver higher quality of ffe.

Calgory, Albarto, is another laader in
municipal osset monogament. The city
has embraced mulli-sector AM as a
way fo balonce its rapid growth ond
its nead for infrastructure renawal. A

.

approach 1o asset tha
includes befter-informed decision-
making, lang-ferm planning and
odvanced system modsling.

Smari metering/smort grid: The
introduction of smarl metering in
ulility systems such s water and
eneray, and the development of smart
energy grids require monagers to da
mare than inventory ond velue their
assels. They now need to manitor
systems, gother doto and evoluate

corporafe-wids AM strategy

asset
Bt A R e
the Incoming Intarnotional Finonciol
Reporting Standards. Introduction of
asset management by the province’s
utiifies s also being driven by the
Green Enargy Act, the Sustainablo
Water and Sewage Sysiems Act, ond
o mondote to install smart olectric
mefers in order ta suppor time-of-day
customar billing

The federal government has allocoted
$3-tillion in fuel tax

the performanca and service valuo o
assets over their antire lilo eycle. This
reprasents the most odvonced level of
asset management. Smor mataring
is, of caurse, odvoncing rapidly in
North America, the United Kingdom,

ravenve fo enabla municipalities 1o
upgrade their iraditionally underfunded
infrostructure systems, Municipolies con
usa a portion of this lunding fo advance
their asset management capacity in ordar
1o suppert funding plans.

s one of Calgary's kay fools 1o address fis
qrowing infrasiruciure needs and enable
effictive sarvice managsment, The city has
infroduced o corporote asset programme
ocross 13 business units fthat applies o
triple bottom lirte approach, assessing
econamic, sacial and envirenmental issuas.

Tha benfits hove included:

s Enhanced decision-oking, supporied
by better doto abaut assets on which to
‘base project priorifisation and budget
allocation decisians.

Better data 1o justify capital and
maintenance expenses fo the public.

Growing city council confidsnca in the
osset data generated by CAMP
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Qur company, Fuselarward, has warked
with @ number of Canadian municipalifies
1o introduce the philosaphiss and tools
of advonced osset manogement inta their
organisations. We are currently leading o
damonsiration of the optimisation of electric
and walar/wastewstar systems in the City
of Kingston, Qnlario. This project includas
the implementation of our “Smart Utility"

focusing on achieving stoted obiectives
within iis adopted vision. Asset strofegic
plans and 10-year AM plans hove been
developed for all mojor assel closses.
Key performence indicators (KPls) have
basn developed for pavement condifion
and quality, congestion, public transit
systom perlormance, customer sotisfaction
and worker safety. The city's total asset

modelis in place for streetlights. The models
are ysed also o test long-farm expenditure
scenarios.

The Hampshire County Council developed
a Highwoy Mointenance Management
Plan that is integroted info the council's.
service plan, business plan ond quality
procadures. The strotegy is intended fo
provide o common bosis for assessing

asset and aperations system
for Uriltins Kingston, o multi-service wiility
that serves o population of abou! 120 600
in Kingston, Ontario,

New Zealand and Ausiralia

New Zeoland and Australio are
world laaders in implamenting assel
management practices, having developed
offectiva, advancad systems over fhe past
30 yeors.

New Zealand mandates involvemant by
citizans and businesses in chaosing levels
‘of affordable servica prior to-distribution
of notianal funds. Invantory, condition
and defined risks associated with various
funding levels inform the discussion. New
Zealand's Local Government Act requires
local councils fo consulf with cilizans on
majer community decisions. The LGA
established o fromewark that eoch council
must follow in developing its long-term
community consultation plans (LTCCP)
to reflect sustainoble social, sconomic,
environmental and cultural decisions. Asse!
plans must also include:

Estimated odditional demand and curent
system capacily, the assaciated costs of
meeling demand, and expacted funding
sources:

Levels of service opfions, growth
assumptions and associated risks.

Maintenance, renawol ond development
projects ta address risks

Intendad lavel of service (LOS)
performonce forgets and measures,
the estimoted cost of achieving and
maintoining the identified LOS, and
funding seurcas.

In Australio,  study of 15 similar woslawater
ogencies betwean 1990 and 2001 found
thot of asset

that supports decision-moking for copital
investment, ond sirategic, operational,
mainfenance and dispasal planning, A
well-defined process directs dale collection
for 16 asset closses. Lifa-cycle costing
and scanorlo analysis ars conducted on
pavement condition and are compared fo
sngineering siandards, leading 1o o four-
year funding programme for operations,
maintenonce, and rehobilitation.

United Kingdem

In the United Kingdom, porliamentary
legislation mandafing that the government
maintain the country’s infrastructure
daes fo 1825, In maderm times, the UK
adopted specific asset management-
related legislation in 1999, Here ara  few
examples of current AM practice in the UK.
Transport for Loaden's (TFL) 2000 business
plan included o mandate 1o bring the city's
transporiation assets infe o state of good
repair. TFL' aim 1o reduce its maintencnce
backlog, new far public

neads,

and implicatians; assist in the effective
allocation of resources; ond support o
consistent, systematic approach to dacision-
making:

Glaucesiershire wos omong the first local
auihorifies fo begin implementing on
assel managemant sfrafegy in response
to national directives fo more closely
align transporiation plans and AM. The
caunty established an asset working
group to spearhead the effar, resulting
in o stotament of objactives ond desired
outcomes, a definition of assel resources,
and the idenfification of risks associated
with asset condition. The group also
conducted o gap analysis fo identify the.
difiorance betwaen current nd desired
lewels of servica and the cost af clasing
the gop, in preparation for developing an
implementation plan,

United States.

In the United States, the adoption of usiel

orowing e Heraporoton inesimen, ond
national whola-

proctices by

ond utilties has besn driven more by the

cf-government accounfing procedures and
prepare local transport plans, ofl coolesced
1o drive the implementation of an AM
program.

The TFL progromme (dantifies crifical
osset needs, detarmines the most cosi-
effective sirategy ta oddress those needs
ond measures results in best-volus
parformance indicators (BVP), Managers
olso usa AM information to valus casets and

funding
shortfalls than by government regulafian.
More recently, the dramatic growth of
wtlity smart matering and the development
of the Smart Grid ond creoting naw
pressures and new opporfunities fo
odvence assel management, doto
capture and perfarmance analysis ond
opfimisation. Th GASB 34 accounting
rule requires annual reporting of oll capital
ossets ond long-tem labiies ncluding

distribute capitol , Assets
considersd most eritical and having the
highest volue to network effectivenass are.
gne’\l‘q.d for funding. TFL's Asset Inventory

process ond practices rasulted in sset life
cycle cost savings of between 15 ond 40%
with en average of 22,5%.

The city of Brisbane, Australia s o workd
leadar in asset management implementation,
driven by state mandates, a dasira fa further
its reputation o an innovative city, and
strains on its infrastructure introduced by
rapid growth. The city's decision-moking
considers the Iriple botiom line while

Sysiem (AIMS] is part of
" s\s platform used for city planning and
management cctivities. The AIMS includes
network descriptians, informaticn on 58
asset types, condition dota and erash
dota. The system includes both histeric
dota and live video foads. Condifion index
ratings establish project priorities for roads
and sidewalks. A pavement deferioration
model is usad fo develop o 15 to 20-year
investment progromme for roods; a similar

occounting
methods, Agencies are required fo report
asset depreciotion using o traditional
steaight-line method, and by reparting
tevaluations of depreciotion based on
condifion of the asset. Howaver, the
rule olse provides thot ogencles do nof
hove fo depreciate assefs if the agency
manages the Infrastructura assat using an
AM system. Infrostrocture managers have
concluded that straight-line depreciation
did not provide the tools fo help them
manage the infrastructure and pursued
implementation AM pragrams that brought
best pracicss info thair organisations.
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Best proclice agsncies can be found In the
following oreas of municipal ond ulility
monogement:

 Tronsporiation {Periiand, Oragen)

s Water (Los Vegas, Navoda; Seattle,
Washington)

® Wastewoter (Johnson County, Kansos;

Portlond, Oregon; Sacramento and
Orange Counties, Califamic)

* Storm woter ond facilties (Seartle]

» Fleet (Fresno, Californio}

The growing deployment of smart maters
and intolligent sensing and canirol
davices in utility systems essentiolly
roquire thal inkrostructure manogers
move beyond bosic essel management
proctices fo leverage the terabytes af
dala these devices will produce in real-
time analyfics systems, performance
optimisation progrommes, ond long-
term system modeling processes.
These initiatives make up the most
advanced stage of ossat management
and are within the reach of infrasfructure
managers as utilties build out the smort
grid. The US and Conada olready
have the world’s highast penetrotion
of automatic meter randing, exceeding
50% and mony large LS ulilities hove
embarked an ombitious smart grid
schemes fo deploy second-gensration
advanced metering infrostructure
Agaregation and analysis of the rasulfing

o Assel management siandordisaion: This
phase exponds assets by establishing
siandards ond processes ocross the
organisation, including managament
proctices, processes, data collsction
and systems, The result of this phase
is the implementation of standards for
what ossets are, whare they located,
and how the different ssets ore reloted
16 ecch other (e.g. system models)

Integrared asset management: This
phase focuses on implementing on
integrated sef of processes across
n erganisetion for designing,
building, operafing and mainiaining
oll asset classes and systems. For
instance, in an integrated ufility
or region, water ond electric are
managed os infegrated systems not
independant systems. Intograted
osset manogement incarporates cross
systom planning ond operation. For
instance, the replacement of watar
meins. would be planned in relation
1o the repaving and/replacement of
rood infrostructure.

Sustoinable esset management: This
final phose focuses on ensuring thot
oll assefs and systems are managed
in perpetuiy to provide required levels
of senvice, Crlical o this siage i the
development of sustainabls funding
methods for ol systems and osset within
an organisatien.

A phased approach enables the
arganisotion to mest the challsnge of
praviding resources to develop on osset

Yeor 2: Implement AM pedformance

monagoment procices

o Expond assel management aducotion
as i relotes 1o the actuol process
implementation.

« Establish base set of key perormance
indicators and related sarvice fevels.

+ Establish baseline parformance for
future benchmaork and repart cords.

*  Develop inifiol set of asset management
plons for critcal ossets.

& Develop long-ronge financiol plans for
all asset closses.

« Develop new rate models based on
long-range financiol plans

« Finolise asset managsment systam
implementation,

Year 3 ond beyand: Institufionolise assel

monagement

= Expand assel monagament plons for all
essel classes

 Incorporote criticolity and risk analysis
moiels for all major assels.

+Implement on integrated asset plonning
‘rocess os porf of the regulor budgeting
process

« Review and revise long-range financial
plans regularly o5 pont of an ongaing
process.

o Enfer o continuaus improvement
cyele (periormance management +

cross-indusiry benchmorking + crass-

industry best practices + business

dato will mark the next
advance in assel monagement in the
ulilify industry.

Getting started in asset
management

A phased approach

Implementing an osset manﬂeumnl
programma within an that s

strategy and

while suppariing ifs varioys competing
initiafives. A step-by-step implsmentation
of an asse management programme might
proceed s follows

10 support long
term reduction in averall life cycle
costs.

« Implomant an integrated servics and
asset planning process

Yoai 1: Establ suoport
infrostruciure
o Design and develop the support

for osset

responsibla for & complex of infrostructure
assers - such es o Municipality or o viilly
~ Is typically o four.phase process, as
autlined below. This process offen begins
with “Asset management for compliance” in
response fo requirements far fangible osset
accounting in finaneiol reporting standards
such 0s GRAP 72 (South Alfrical, 7§ 3150
[Canade) or IFRS.

including estoblishing base asset detail
1o meet financiol reporting requirements.
Estoblish asset financigl

Looking ahead

Ower the coming yeors, infrostructure
oagencies will fundomentally rethink how.
they do business os they are driven fa
find innovative ways o balance funding
shorioges ond he demands of growih, aging

pelicies fo enable complionce 1o new
accounting guidelinas ord the reporting
of tangible capital ssets.

Success will require o holistic opproach
to managing infrostructure in ordar to
meet tripla bottom line considera

The phoses or stages of assat ot
ora:

® Asset management for compliance:
This phasesfocuses on ensuring that
the organisation is oble to meet ifs
statutary obligof
financiol accounting and reporting.
Each business unit will, ot @ minimum,
inventory, clossify and value its assets
for assel ecounting purposes.

including osset management systems
and an integrated ossel repository (data
warehouse)

« Establish on osset e
progiamme officesond gaveramnce. o il Lt ol vt cinieny
siructure. while preserving the enviconment, New
. Eﬂ:hhsh assel manunmnmd"wﬂm strides in the implementation of asset
e mn:.!:. perormanca manogement will include:
directons, executives, manogement and  Proclices i
* Longrange plomning processes wilbe
. g
1o asset
o . & imelomert base elomation echvology lanring.

Service fevel modeling across asset
<lasses will suppori sophisticotsd
consultation with customers o defina
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Asset management: an executive perspective

An infegrated and holistic approach to the eflective manogement of the asset base through it

entire life cycle is

fundamental fo the success of an assel-centric business. Without executive management, strategic direction setting and

active of the asset
the longer term, the lack of a leadership-drives

at best, will be less than optimal. In

n asset management strategy and the effective implementation thereof

result in an unsustainable business where the risk of unpredictable and catastrophic asset foilure is high.

Business leaders’ success depends on the

wless execuion of business siregy, but this
saldom happens in procice wih faiure e
for mojor projects reaching 80 1o 90%. High
fumener of euscutive leodership is closelylinked
1o the inability 1o execute srotegic plans and
major projects. So why do 30 many business

by Dt W de Beer ond N Waters, EDI Hoidings

managemen ane criicol 1o bclencing spanding
and performance, through application of
consister st proctices ot suppon an effsctie

Deivand growth, in many arecs, exceeds the.
loading eapaclty of the naworks and plont
which complicates plant availability for “dead
condition” and ref

SA electric utifity reality chack

Asset manogement siategies and appropricle
systems do nat exist fhroughout the indusiry.

bariers o profect success ore:

« Foct free plonning: deadlines and
resourcas ane set up with no consideration
for reality

Absentee spansars: lock of visible
leadership, poliical clout, fime or energy
10 see o project through fo cempletian.
Skirting real issues: people work around
the priority sefting process.

Lack of openess on project problems
focrm mambars wait for someone else 1o
speok up fiest

Taam foilures: feam members parpetuate
dysfunction whon they are unwiling of
unable to suppon the praject.

.

The real problem is not thet thess barriers
are comman, but that they ore not effectively
confronted and rasolved. When leaders
successhully oddress one or more of these five
borriees, success in achieving project objecives
increoses by 50 to 70%

Business world-wide s foced with the need
16 improve company perormence while
lowering costs. In o utilty contex, performance.
improvement can include increasing system
reliability, reducing lost time accidents,
optimising people performance, improving.
slock tum otios and, @ host of ther criical
Processes. Opfimising cos! means spending
criticol and required capital, facusing on
Projects thot add appropriota value, reducing

foe sufficient
investment in existing and plonned network
assets. Plans ore generally bosed on whot
can be achieved, not on what is required,

Insufficiers skils exist o pedorm “hot work’”. The
demand for campefent swalf s rapidly incrosing
hills thers is o severs log in fhe froining and
development of skills. Lack of experienced
ard effeciively froined contraciors resulfs in
sofey and qualiy chalnges. The mumber of
oulages dueto poorly paromming networks and
incicents relosed o elecinc cable and cssackeed

Asset Backlog

Wt Bhetiboet

St T Sihenng

gl |

R2736914699 | R3210732098

RUG4Z1 BB 197 |

dh projected of

K27 369 146994

Fig. 11 $A power uhilly it batkog: 2008

Operaing ditures while
stll focusing on opfimising system integriy. The
UK Publicly Available Stondord (55} defines
G858t manogement s “the sysfematic and co-
‘ordinated activifies and procices through which
an organisatian optimolly manages s physicol
assats, and their associated performance,
risks and expenditures over heir ifecycle, for
the purpase of ochieving its organisational
sirolegic plan” orsn ploin Englsh, moking smort
Becisians i ochieve desired osset pesformance.
An effective asset management bisiness mode!
helps tum passible contradictory objeciives Info
complementory gools, Whike asset manogerment
mModels vary, the core principles of fact-

decision making infegrated with isk

Fig. 2: Thr core processes for an effective business model, (Source: PA Consullng)
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Fig. 3 A siructure for assessing current capabilies, defining
A projeet can inchudo ony combination or ol four staps

Ferdorance manogement s key compaent
mest top periarmers have o comprehansive
performance manogement syster. including
coulor doshboard reperting to measure o wide
voriety of mesrics thaf suppad corporate gnols,
e Pl o T S
business procassas, indicating the benefs of
wsing o balanced scarecord approach.

Which best praciices really moke o

difference in the long ferm?

Acomprehensive st of praciices i available, but
o limiled selecion tends 1o sugges the crifcol
ke of statogic loodarship, accounlabilly ond
dacisicn moking:

Uk cpele srotegy: on osset dato base vith
physco, speroinol rd moiterarncn dota

<rofing for

I [ p——————

regularly
® Safety: esecufive management audits are
s o o o e st ol
carpome sofety culture s emphasised by

Fig. 4: Perk

equipment theft indicotes trat the rumber of sites.

backlog was mkuhhdm 27 3-bllon mus‘

e management, (Seurce; PA Carsuling Polarfs [nterrational Banchmarking Prograrmme)

Developing en eptimised work plan
with the gDy bolance of cosf,
po d resources.

Developing and maintaining the
ek, conelaxon,

senior s boeard
Investment opfimisation: business cose
documentotion s formalised for each
project andl benelis frocking s dane ofler
project complefion fo validate original
essumations

« Resourcing stotegies: performance metrics
are in ploce fo measure progress, quality,
budget, sofety ond customer satisfoction on
‘@ monthly basis flor controd resources and
employees).

Parformance monagament: bolance
Seorecard melvics using finandial, procss,
customer and l& criteria ore in ploce
end regularly reviewsd for volidity and
management compensation, including
base salary and bonuses. diractly fied 1o
‘achievemant of P! yorges. {Sse Fwn 4.

Leadership is critical
W have seen thot business sietegy foits throuigh
lack of leadership and inability o confront
problems. W know that thers ore fundomental
flaws in the management of the South African
distribution networks ond that there s o huge
backlog. The challenge 1o leadership in the
industry # 10 oddress the: real issues and play o
sivang execuiive leadesship role, This is achieved
by effective ossat manogement which ertails:
® Managing limited human and financiol
resources in tha mast effective woy 1o

meet business objeciives, focusad an
periormanca rather than budget

Invasting in workiresaurces hat best support
the sirategic objectives of the company.
Using fact-bosed, perlormance-driven
decision making o support ol spending
decisions,

.

operating and maintenance siondords.
Urderstanding the enfre risk mxposure
profile and delermining the best level of
risk folercnce.

Defining the best mix of resources fo
complefs wo

o Monoging the reguk

An ossatintensive business requires o well
intograted osse1 manogement salegy o ensura
business susioinalily ond cusomer sotlaction.
Execulive monagement of an asset-centric
business hos o criial role fo play in defining he

The third requirement for effective asset
manogemant is the use of o manogemant
modal

The example in Fig. 2 defines the core
orocesss necessary for an effective business
model, as wel as the soporation of decision
and acfion cemponents.

Why best proctices?

Sto0g coralation befzeen consen be
orodica implementation;
shisalatsos Lok

Effective assel management also requires
the identification of asset management
ccountabiiti

Asset managemant accountabities include:

@ Idarsifying the right work fo be done on the
"ﬂ”ﬂﬂdhdgﬂm

holistic asset management sirabagy, improves:
utlty periormance.

Observatons of op assel management
performance

Technolagy is a crtical actor: irtually evary
best pracica company has the fechnology
in place thot integrotes with

o, reploce, lwnirnﬁmﬂsh und oo
’nﬂeww-lwurwm

ond supports the business processes and
practices

s well understood, bormess to implamantation
are overcome, and performance ogainst the
sholegy is measured and corective odtion is
taken. Without o well defined opprooch fo asset
management and efective implemenicion,
mointerance afficiancy will be limited,
refurbishment costs will increose fo oddress
the mointenance gop and assel performanca
will ba poor, with an inzreased probabiliy of
cotostrophic folure in the longer fem. leaders
who understand their business find effective
salufions fo fhe asset manogement consirainfs,
aven in of anvironmentthatis for from enabling.
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Improving service delivery and revenue
protection of split STS prepayment metering

This paper describes the benefits of adding remote access terminals to split STS prepayment meter

instollations.

Characteristics of two pilof sites are given fo demonstrate the versatility of such systems to utilities and consumers.
i of “smart’

Interoperability and co-existence issues are nefed and the

are compared with these of emerging ‘smart’ AMI meters.

Prepoyment mefering has a long and successful
bistory in over_fity-six countries eround the
world. The incompotibiliies and un.reliobiliy
of early systems hove been resolved through
the stondordisation effors of Eskom in the
sarly 19903 and by the STS Assaciation inthe
early 2000s. The technologies and ossocioted
products have since matured info highly cost
competiive devices, compliant with over 60
intemationl, regional, national and industry
standards.

The locus on quality ond dependability
continues with the pending releasa of the
ST5501 seriesof o

* by R Hill and H J Hayes, Londis+Gyr

the notional effors o register the IEC 62065.31
siandard undet halECFIE contormance scheme
Thesa efforts sarve to minimise the disruptive
consequences of non-compliant product
in systams thal ore becoming increasingly
integroted ond
rapidly towords the *smart® grid

infer-connected as we move

Despite oll o the above, non-split/sings port
STS prepoymsent meters hava ane serious
limitotian, in that they must be placed in @
location accessible to fha cansumer; 5o that
the cansumer can anter the digis cf the STS
credit fokens and view their amount of credit
remaining. Voliant efforis fo defing betfer
sealing standards and enhanced codes of
practice for ravenue protection prodiifioners
have clways been thworted by the need fo
undarioks @ "home invosion” to aceess the
prepayment meter for ouditing and inspaction

sses. Two-way toksn systems such os smart
cords, offer morginal odditional protection
agoins! tampering and bypassing of @ meter
fited in o home and they inroduce addiional
logisicol and electricel folure: macharisms.
Such systams have lailed fo gain support in the:
STS morkes and none have been standardised.

Fig. 1: Singhe portvs. mule-part (sph) propavment
merur conbiguration.

2: Voriely of types ard locations of enclasums fo splt prepaymen melen.

The STS prepapment industry has made  oiry

ol the di e

rapid trarsition o splif prapayment molers
whers the mecsurement and load disconnecian
funclions are localed. in o secure enclosure,
remate from the consumers promises. A simple
‘and cas effaciive consumer interdoce un't (CIU)
isthen fted on fhe cansumers premises for he
purposas of entering credit ond viewing the
remaining credit bolanco, The measurement
and contral urit (MCUJ of the split metering
installation s then designed ta communicote
with the. CILL sypicelly via a wired, wisted
pair cannection or @ more cotvenient pawer
fine communication (PLC) technology. Fig. 1
llstrtes the difleranc berwaen single part and
split prepayment meters.

Limitations of split prepayment meters
Splt propayment meters are inheranty mora
sacurs and less prons fo tamparing fhon single
part meters. This comes of odditional cost,
depending on fhe communicetion lechnology
used between the poris. Split meters using
dedicoted twisted pals wires, are tysically
double the cost of o single port meter and split
maters using PLC are typically triple the cost of
o single pon metex. Thus single port pregoyment
mefars sill hove a signiicant market shars in
communities where snwray theh and lempering
is ot prevolent (Yes, they de st}

Tampering ol the metering par (MCU) of a splt
meter will trpically be done in full view of the
community ot kerb sids enclosure orat the fop

perorming mainienance dufies on o pole top
MCU, and o revense theff syndicate member
bypassing a MCU. The visiily of the meter
sarmpering aciivily i hus not o greal determant

Placing miters on fop of o pole mokes occess
for tompecing purpeses mose difficul, but the
heslened criminol i not really put of, Itis aften
ol that pale top meters simply creote o market
for lodders and moke the iz of the wiiiies
mainenace sl mare dificullond less fiective.

Furthermore; @ homa owner or consumar
can be held legally fioble for domage fo,
o tampering wilh o single part prepoyment
mater whan i s fifed wihin his/her premises,
0 he/she has outhority over who has access
10 the single port meler. This is nof fhe case
when the MCU of o split meter is installed
in an enclosure in o public ploce as it is
almost Impassible fo prove who parformed
any tampering that occurs.

Split meters do however have some significont
odvantages over single part meters:

Ease of oudiing: Bypassing of the meter
must now be:don upsream of the MCU
which is now in @ remoe pubic locotion
Aixdiing, delection ond removal of ilegol
bypass conduciors can hus be performesd

of access fo the MCL, mare tan usifies
the odditional cost of the split meter

ofatall pole, which
‘single part mefe s fitted wilhin he customers
jpremises. Unfortunclely, # s often impossibla to.

skol
wnautharised alerations and loss of legal
accaunsabilfy of he consumer.
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: o clusfored meler enclasure.
using PLC or wired spit propoyment imelers.

Remote nsset protection: The consumer
no maton ot right o access the MCU,
eans that it can be located in o

highly secure enclosure i.e. one which
is oble to selsctively control and recard
who is gronted access 1o the molers for
“maintencnce” purposes. Thisis dane with
o remote n:mumnlmhmemlu pravent
1he theft of enclosure “keys” or ssals from
depandable ufility staff. Access is remately
granied and logged for recognised
personnel ond purposes only. Relionce
on simple: meter seols, amper swiiches
ond ferminal covers an meters within o
non-securm endosure, are not as effsctiva
and may be compromised by the Uity
staff tasked o maintain such equipment.
Remote ravecue protectian: I is possible
ta remotely monitor and control the
pedormance of the meters, particularly
when PLC technology is used to
communicate between the parts af fhe
split meor. The information thus goinad
has many applications and advontages
to the consumer and to the utility, os.
described in the remainder of this paper

Remote access topologies
1 3hould be abvious by niow that split maters
alone, d

Fig. 4: Exomple:of o remote occess salution for clusters of 2 to 30 prapayment mebers.

The tapelogy of o remale accass system
is dependent on the capabilities af the
communication technology used behween
the MCU ond CIU of the split metar ond the
locetion of the MCUs within o particular site

The location of the MCUs s ypically orranged
in one of two categories:

Clustered meters: This is typical of pole
top enclosures and kerb side kosks, A
fimited quantfy of metors (ypically four or
sight, up to a masimum of 32) s lacoted
in o single secure enclasure. The integrity
of the maters s protected by o ramote

ransfer rotes ore typscolly 1200bps due o the.
equencies auoslable in e Cenelec 4 band.

RF: The STS prepayment industry has not yot
stondordised 6n an RF lachnolagy os thens
is nar ulily exclusive specirum w.rab\,,
and there s some uncertainty around ih
coexislence issves in the availcble. LSM
bands. Mesh systems have yet 1o prove
themasives in this cost sensitive markel

Verious fopolegies of remote nccess systems
are thus possible depending en the nature of
the site and the communication fechnology
used within the split mater. Multi-port

Distributed meters: These meters moy
be fitted in an enclosure similor fo the
clustered mefers, but importantly, may
also be located in axisting homes,
distrbution boords or meter rooms in
offices and multi-tenant buildings. These
are more likely fo be managed vio @

nue protection system fitled at
o distibution transtormer or sub-stotio

The communicaticn technology used betwssr
the MCU and CIL! tyoically folls info one of
three cofegarfes:

profection. The odditional cast of the sl meter
format is warronted, bt to be truly eflective, it
"‘“5’b=wpulmmr~d by add-on remole nccess
s in orlee.do, prowide o frly secure
16 prepayment metering System

The add-on nature of such remote occess

o Wind: !

standaitdised on @ fworcondudos fwisted
pair armangement that may o may not be
incorporated info the-sorvice dolery cable
1 the consumers premises. Wirad systems.
are the mos! cost effective form of spiit
meer communication, but fhey ore prona
ofilure from high winds, pooc arminations

capabilities exploils the
facilities inherent in the split meter design
snd more significantly, allows the remofe
oecess products fo be installed, maintained,
ungroded and reploced wilhoutthe knowledge
ok, or inconvenience 10 he consumer.
Furthermore, the commercial justification
of the remote access equipment can be
indapendently assessed and mofivated
depanding on fhe level of lompering prevalent
Within o specific community, This benefits
the revenue protection praciifienar s the
invesiment o such aquipment can be made
long the inifiol electriication of the
sites, ond it can be adjusted periodically i
necessary 1o match the degree of lompering
known o exisi ot & poin in fime:

e e R T e R R

on efire senvice coble whan @ piot wire

within the coble is induced to malfunction.

Distorces of 5040 100 m ore fypical. oo
1

IEC TC 13 WG have not progressed and
the future of the IEC 62055-32 specification
is uncartain due 1o the ever exponding
requirements of the smart grid. 1t is thus
necessary [at this ime] for uilies 1o allocote
sites 10 specific manufacturers to ovold
coexisionce issues belween various remols
‘access sysems.

Examples of remote access solufions.

Figs. 4 ond 5 give: grophic representafions
of remote occess solutions for clusterad and
distributed mefers

Remate access fermincls (RAT) differ from
the traditionol data concentrators sed in
AMR systems. The primary purpose of o
RAT is o provide on access path fo the dofa
in o prepoyment meter, far audifing and
revenus pretection purposes. Used properly,
thay thersfore: do not need the back-haul
bandwidihs. typically associoted with AMI
datg concanirators. This helps 1o reduce their

PLC: The STS split prepoyment industry
hos standardised on the use of the
1EC 61334.5 2 FSKiachnolagy os  conkorins
o the EN 500651 specrum and emision
level limits. Some manuiocturers have
mistakenly implemented systems in the.
Cenelec €

d reserved for consumer
applications, rather than the preferred
Cenelec A bond reserved for utily xclusive

= Boh 0w oot s imearencn fom

of much of the data fronsfer funcfionality
of advonced AMI systerns, o mmote: access
solufion Is infanded to be simpler 1o use and
maitain. If is therefors providad with bosic
A unctionolity anly.

Copabilities and use cases of
remote access terminals

The capabilifies of @ remote aceess terminal con

pueradiny e e
ypicol and hopping and mesh reworks or
ot used, i orer 1o koep costs down. Dol

To. provide advanced an-line prepayment
services to consumers, such as
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9 5 Exampla of a remole occess salution for
iies with 20 fo 300 disributed mefors.

& Avtomatic s
1o meter]

edittoken transfors from PoS

o Monhly bulk distribution of fres basic
alaciriciy tokens

tarif chorges fat PoS)
Alternotively, fo provide basic AMI credit
matering sarvices o consumers such o
o Ondemand ar scheduled meter readings
via an inlernet or mabile website
« On-line energy and demand monitoring
via an infernsf ot mabile website
Ramafe service monitaring ond management
for utlity support stof, including

Outage detection and restoration
varification

o Power reliability and quafity of supply
monitaring

« Remote service recanfiguratian
(prepayment vs credit mode]

*  Remote service inferruption and resioration

(collections and maving in/ou)

o Mater maintenonce ond asset management
rocords (ropait rocords)

Revenue protection and energy theft detection

for utlity ravenue loss st including:

Logging and escalofion of meder olaems and

alerts fe.g. tamper swit

Auditing of nergy purchased vs anergy

consurmplion proflas

Dainclon of ghost meer ond vendiog
syt

ion of el mater bppesing

il et

Manioring of mwy group, farifindex and

ey change informaion

Inroce o kiosk conrllers ond oot

profaction systems

Remofe lood management and demend

roduction for ity DSM/DR goals, including

®  Remote acfivation/configurotion of energy
limifing todes (i providad)

Remote sefing/adjusiment of maximum
power imit threshok

Control and programming of remota
Iood switches for DSM (i filted)
Enargy balancing/comparison with ZMD
check meters (if fitted]

Inteaction and coupling with AMI and
ripple control systems (ot head-end)

Fig, 7: Exomple of meter specific da showing o lomprsd meter thaf s cu! of cradh,

®  Interval and register data eading (0.9
ST5201-15.1 omgu-- able)

Self discovery ond remoate occess of PLC
split prepayment meters

f wired split prapayment

ta the lollowing STS m&.d dote mgisters

@ Mefer serial number (IURN)

» Avallabie coedit egiser (W)

® Accumulaled energy consumed register
)

»  Srate of intermal lood switch [open/closed)

= Mamom power limitthreshold

®  5TS key type and revision rumber

ST tarf index

®  STS supply group code

® Meforfimweors version

Typical fuaturas thot shauld be provided by a

remata access terminal ore:
Operation on three phase supplies with
various sarthing schemes

meters via the meters optical interfoce
Modulor communications focility with
support for GPRS and Ethemat o3 o
minimum.

Ability 1o lead 5T$ fokens info o
orepayment meter from o
<ommunications controller.
Natification and logging of matar
tamper events and alarms

Real fima clock for dato/time stomping
of all meter avents ond alorms

RAT event rofificofions [sich as phase
failure or low backup boery)
Lost gusp poien felure, o n
from the RAT to the communicaions
i
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In Switchboard Technology

Safety In Perfect Form - SIVACON S8

SIVACON S8 switchboard is a fully type tested (TTA) power distribution
board and motar control centre in a variety of configurations up to
7000 amp, 150Ka at 690 V.

Mptor Control and Automation (MCA) is the SIVACON S8 technology
partner in South Africa who offer a bundled know how of type-tested
power distribution and motor control centres utilizing international
technology with local expertise, manufacturing facilities and regional
experience.

Type Tested Assemblies to IEC 61439

Max Personnel Safety

Fully Withdrawable/ Fixed Pattern /Combination
INTERNATIONAL STANDARDS/ LOCALLY MANUFACTURED

FOR FURTHER INFORMATION CONTACT:
GRANT SMITH OR DION FOURIE MOTOR CONTROL & @

AUTOMATION

TEL NO: (011) 397-2141
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Fig. & Exomples of half haurly comsumplion ek o the STS ovarloble cred regiser

Fig. 9: Exomple of 4

Uquid erystal display for

and interrogation purposes in the field
LED communications indicotors showing
communications per phose (diagnostcs)
Menw scroll and command execute buttons.
{fo-access fectures and functions)

Two inpus, typicolly sed for sub-station or
meter kiosk door swifches

. e typicolly usad

averoge of 250 k¥h per month, One hundred
PLC meters wor instolled with o maximum

prepayment sites 1o poicular manufocturers
serviced by one or mara RATs capablo of
intérfacing that monufacturers communicaions

mater fo RAT disianca of
about 100 m. Reiable joa wos o Uimplie
astablished with ol of fha melers. i s o s momochres o s it theie

Sl romote cxcmss sl lors ore compsible wit heir
Pore ok o e anke porll of TS mesoring prodies. THis s
The seleced 220housss  conssontwih the o EC 62038 32 mul-pon

fwa\mm.lmhad»m.w,

USB portforlocol dato onsher o memary
sficks on she audiing)

Infarfaces to known indusrial and
commercial maters for the purposa of
“check metering”

Capabilities of back end
communication contrallers

d intuitive

fed from three MV mini-substotions, The RAT
wos instolled on one side of o misi-substation.
All eabling is underground. Relioble PLC
communication was confirmed with oll of the
maters connected 16 the mini-sub

Inter-operability and co-existence issves

payment mefering stondarcl, This dicH purpasely
does not afiems! 1o standordiss fhe iniro-pad.
communication fechnologies of mul-pan STS
prepayment sysiers.

Compaiition behwesn monulochurers occurs
on @ site by sile basis according to nomal

Spb prepa
solutions are designed for cost eeciive
elactrification of rural communities. They

o
0.get o ullty — wids lockiin o a porticulor
Iachm\ogv except if the heod end suppor of

interface fo the mony capabilfies of o remote
occess solufion and imporfant for fhe industry
o rafionalis these info @ common sef of use
cases based on standordised information
madels usad within the utility. The activities
of the [EC TC57 WG4 mmmmu and Ilu
comman informatic

stocks capable of negoficfing network conflicts
and similar co-eistente issues, They olio use
fow bandwidih tachnologies as Thay do not
have to deliver the vast quaniies of profile
dofa expecied of smart AM) systems, nor do
they hove to perorm 1o fight response fimes

are valuoble tooks fo manage the growing
complexity of mult-vendor integration layers
thaf are necessory when integrating remate
ccess solutions from various manufacturers.

Characteristics of Pilot Site 1
The site selected was a three sforey block of

ond lotencies for high levels
of interoectivity or fost smergency rasponse
simes. Such technologies ore well proven and
standardised (e.g. IEC 61334:5-2 FSK PLC)
and mest have nagligiblé co-axistence or
infer-aperobility copabilities as they ore usually
apphied universally throughout a site,

contreller is not able 1o
lmeqml: with those of other manufactures or
other ufility systems. Should the uility desica
1o deploy ramate aecess solutions from more
than ane manufacturer the onus wil be.on the
utlity 1o snsure that the squipment from the
different manufocturers s able to coarist ot that
parficular sie. Should co-existence problems
occur duting Installation or thareaer fha car't
be resalved between the parfes, then ICASA,
will be called in o erbitrate 0 the legifimate
use of fhe PLC ar RF spectrum and 1o confirm
compliance 1o legislated EMC requirements.
The dreht N&S 094 PLT gulmorpuw system
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Fig. 111 Plot St 2

uol factors that

operational and cor
need 1o co

o
Emaiging communication standards promise
o include versalile co-axistence copobilities
system protocol (15P) such os the

G.ox standord proposed by [TU-T and IEEE
Such profocols and standards ore not yet
Maturs ond they willYke fime to stobilise and
acturers

0 an i

fo be widely adopted amongst mon
and ta reach significant quantities in the field.

Data privacy and security

Smari STS prepayment solutions are built
upon the securily servicas of the EC
dardised STS technalogies. As such,
oll eredit tronsfers and engineering tasks
are adequately ancrypled fo on approprite
level of security, The key monagement
infrastructure fo deliver this has. motured
1o cater for o global distribution of
eoypiogrophic keys in o highly secure and co
ordinated monner. Uiilfies are sncouroged
to uze the on-line vending secufity
<opabilifies in the soon to be published
SANS 1 524.6.10 on-line vending stordard

Security copabi always ely on twa
strategies, nomely robust dato encrypfien 1o

sotion with RAT

pravent compremise of the dota ronslen
ond thorough oudifing precesses to doe

compromised. The
has considerabia value

when data hos be
remetoaccess soluio
1o the lattr siratogy.

Infegraling smart STS prepayment
and AMI metering solutions

Maximising revenue collaction and improving
sevice delivery to communities is all about
Iistening 1o cnd flexibly respending 1o the
naeds of o community down 10 fha. level
of individual preferences. This dictates that
modern utilties deploy systems copable of
offering consumers a choice batween voriaus
service altamalives.

Modem STS prepaymant melars ane copable
of operciing in o prepayment mode or o credi
enetering moda. Thus specifi indviduals in
o communy fited with STS spli prepoyment
meters may be offered o huslt ensdlt maisiog

RSA Government Gozetie R 7.
may ba used for consum
monthly snergy con
1000 kWh per moni
the high lavals of adve

s with on overoge
plion of greaier fthan
. they do not provide
iff and energy
ardised

sificiency sarvices that o

S 0491 smort AMI
requires. Smart STS prapoyn
are thus ideal for the low co

sumptian
users os contemploted in the NRS 0492

applications, uiili

ol policies thot remot

o financial difficutins -
switch them back again, when opprog
without @
the meter,

e visit or o physical swop o

Utiifies akso need to

smon 5TS prepyme:

il demand an
fesislty i fordl
seloction and/or snhanced load management

alectniity service ofering grecte

u information disploy. copabilties — such os
fhose provided by modem smart AMI solufions
bersed on the DIMS suite of standards. This
equest can b occommedated by replocing the
ol STS mater with @ smari AMI meter having
0 GPRS modem communicaling

directly fo the
Uity heod end AMI syster.

Tive utlty is hiwever, then faced with the
logistics of translerring the consumers
occount between fhe smart prapoyment
and AMI head-end systems — unless the
d in an infegrated head
end system compliont with the evolving
IEC 41968 commaon infor
(CIM). 1t is expected fhat uii
significos

integration loyers 1o manage the provision

y has inves

investments

of o diverse set of services o consumers
with various forms of smart STS prepoyment
systems ond smart AM! systems so thal
thase may be menoged and controlled via
messages conforming to the present and
emerging IEC 61968 series of stondords
Such Integrafion work wil be substanticlly
simplified when advanced AMI meters are
procured that are campliant with te smerging
105 spacification. IDIS is an abbroviation for
“Irterface definifion for inferoperable sysiefs”.

Conclusion

The combination of preven ST solt prepayment
metering tachnologies with complin

wory
remote access, ferminols and remote atcess
saluions pewide sromaus baneiis for uilies
e consurners, Reverue prolecion progrommes
can now odvance o more elfectiva online

fictand i '

senvicewhan a RAT
b maters. The smarl 5TS prepayment systom
thusfuncions s alow cost AMI mefering sysfem
vio the communications confroller

Albughsmart STS prepayment systems comply
with the defiition of a ‘smant syslem give#i

home invasions. The question now is: Con you
aflord not fo fit ramote ‘ocoess ferminals to all
your split STS metering instalifions?
Gontact Rolond Hil, Londs + Gy,
Tel 012 445-3100; roland hik@landisgyrcom
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Electrical metering technology options in
the municipal environment

iew of available metering technology Is ullmd, providing the muin lenmr-s of each. Further, the benefits of

An overvi
wilising these metes

which conelusions can be drawn.

According fo o CSIR/cidb Discussion
Document: “Towards a framework for the
mainlanance of municipal infrostructure: In
support of gavemmant growth object
prepared in August 2006, municipalities
collectively accaunt for 43% of the otal
volume of eleciricity sales, while Eskom
supplies the balance. Few municipaliies
other than those in the larger urban arecs,
genarale electricity themselves and these
municipalifies would usually be responsible
for the iransformers, the below-ground {and
somefimes obove-ground) cables and the
metering systems. for electricity distribution,
The discussion paper further suggests that
the following issues are responsible for

non-perormance:
o Inodequate budgetsfor maintenance and
parods of inkastructure

o Inodequate skils

The purpase of this paper is o look of
available alsctricity mefering tachnalogies, o
snsure thot funds spent on maintenance ond
infrastructure upgrode, related fo mefering,
are direcied ot both gppropriote and cost
affactive solutions. Addressing the other issues
is bayond the scope of this paper

Metering technologies

In the NRSO57 document, o clsor distinction
is made between “metar” and *metoring
equipment” The “meter” is defined os o
device employed 1o measure and folaliss
the variabla cansumption of eleciricity,
whereas he “mefering equipmen! refers 1o
all companens, including fhe mefer moking
up the melering insialiafion. In the eleciric
anergy environment high importorica must
be given fo measurement methods and

by L de Nysschen, Actom Protection and Contral

recording and siorage devices for elsclrical
consumplion data.

Tha NRS 057 cleorly identifies minimum
standards pertaning 1o the meter sccuracies
required based on nominal size of locd,
highlighted in Table 1

Intervol and fime-ok-use mefering systoms

Interval and fime-of-use meters (credit
metees) ors troditionally installed to mecsur
commerciol and indusiial custamars flarge:
pawer users), which are defined as consumers
of sleciricol energy with o nominel locd of in
sxcess of 100 kA, dapending on the iy
These meters have evalved wih he advent of
sofid siate technology, ofiering a wide ronge
of possibilies, allowing friem 1o be included
a5 part of o complex metering system. These
melers also intreduce addiionol services,
which wete ot availcble during the era of
slectro-mechanical metering systems. These
services are avoilable o bensft ufiiies and
consumers alike.
+ load profile: Lood profiie s o record of
time. stamped consumption daa every

.

d. This then provides a platform from

duration during the day; doys during
o month using holidays, workdoys 6nd
weekends; months constifuting fhe winter
or summar seasons. Modelling the
ouicome of applying alteative TOU
Yorifs is anly possible with the availabifity
of lood profile data.

Monitaring and service. interruption
Manitoring allows for aptimum
management of distribtion networks; with
consequent reduction of losses in line and
service intemyptions. Real time recording
of the number of instances and durofion
of eloctricol service breakdowns con help
1o svalute the supply qualily in the various
oreas. This information, with lood profile
doko, provides 6 very good too! o evalvate
the quolity of supply services proposed ond
the rel nesds of he custamer. 5o it can help
the wiily 1o know the site and the couse
o the problem bafore sending out service
teams. The apfimum monogement of he
whole slectric system influances the final
consumar.

Interface with the SCADA and control
systems: The eleciric paromelers
measurad by the meter con be odded
the SCADA [Supervisory

South Afrcal. The study of tis information
‘llws for the analysis and ha definition
of a“customer's consumption patter’, 61
which various billing clgoriths may be
Furtharmore, lood profile doto
supplies infarmation cbout the loading
of the electic systom anel the forscast of
the energy request, theralora i i pessible
1o schedule load profiles os an energy
funion of the lesses and the availability
of the primary sourcas in the preduefion
centres
o TOU (Time of use): Tima of vse torifis
take inte account defined fime slots or
inegrotion pericds, each of 30 minute

- O transtormer
> 100 MVA 02
10 - 100MVA 02
1+ 10 MVA 1 05
100 A< | VA i [
< 100 kVA and
whole cuman 2 T 3

Toble 1+ Minimum mquirecsents for meforing indaliafions.

Confrol and Dats Acquision) o conteol
systems. Thase maasurements may be
actvol measured quontiies, weighted
pulses or porameter status indicetions
These conirol syslems are used on the
electrical grid 1o make control and
forecasts of lood demand, and assist in
energy costs of the consumer.

AMR systems: Automatic meter
reading, or AMR, s the fechnalogy of
automatically collecting consumption,
diagnasic, and status dota from energy
metaring devices and transfarring that
dola 10 a central dotobase for billing,
troubleshooting, and analysing.

AMR technclogy saves ufilities the
axpanse of periodic trips 1o each
physical lacation fo read o meter.
Another advaniage is billing can be
based on near real time consumption
rother than on estimates bosed on
pravious or prodicted cansumption,
This. fimely information coupled with
analysis, can help both utity previders
and customers better control the use
and production of slectric anargy, gat
usage, or waler consumptian.

Elecironic meters use o ronge of
communication options including;
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Low Power Radio, PLC (Power Line
Communication), GSM, GPRS,
Blustocth, IrDA, R5232, RS-485 and
Ethernet. AMR systems, which: include
protocol infarpratation, process this
time stamped load profile doto along
with the torff strueture to fermulate the
billing informafion. The processed data
may clso ssist with load studies and
planning purposes.

AMR Hosting is o back-office solufion
which allows o user or ity 1o frock the
eleciricity consumption over the interne!
Al doto callected is stored in G cenirofised
datcbose by high-end dete acquisifion
software. The user con view the dofo
via o securs web opplication, ond eon
onalyse the dota using vorious online
analysis tools. The user can easily chort
load profiles, analysa tariff companents,
and verify the utility bill

Providing customers with added senvices
to manage aleciricily

very cheap 1o produce. The Standord Transfer
Specification (STS) Association promotes o
common siondard for prepayment metering
‘systems ocross all manufocturers

Advance metering infrastructure

The "smart meter” is just ono of the companents
of an advanced mefering inirastrueture (AMI)
systern, Smart mefers may be part of a smari
grid, but alone do nof eonsfiute & smart grid
The installed bose of sman meters in Europe ot
the end of 2008 was about 39-million units,
occording to onalyst firm Berg Insight.

The development of advanced melering
infrasiructure systems, has borrowed from
intervland demend echralogies, AMR sl

Load conrol devices

Customer intectacs unit

Optionol interlaces to communicate with
0 mabile customer inferface

The NRS 049 illusirotes two typical
arrangements of AMI systems, one uflising
direct communication 1o the mefer, and
anether ullising o corcentrator. The latter is
indicoted in Fig. 1

The most notable funclicnality of the AMI

systems inclu

o Maonioring ond recording of demand An
AMI systom enables o number of services
reloted to domand measurement and
billing, Meters supporting automatic meter
rwoding (AR} can repart demand 1o

and prepoyment
This has resulted in the odvenced metering
infrastruciure: (AMI) becoming the measuring
function in the smart grid system. It provides
b {demond

hig hhghlad inon uddlessdclwnmd by ih-

ge
to utilfes, ind the grid ftself, This

Municipolity, Clr. Niombi Makgwe, of the
Ordinary Council Masting in Germision on
23 Seplember, the lollowing reloted
1o the metering system was:soid: “With
regards 1o electricity related revanue
income, intemat based mefering will be
exlendad from the current 3000 or so
customers, fo include svery demond for
meters in the city with this project aimed
completion by December 2009. This
will nat oty impeewe revenve, but also
ensure a world closs service o our lorger
customars. Meter dota will be awailoble
on the infemet, updated at 30 minufe
intervals and fully occessible to the
account halder ar their agent, The web
poge includes tools that will procticatly
ossis! customers fo reduce: consumption
with visible mdmm:n on on easy o use,
‘energy do:
Prepayment
The standard business model of eleciricity
retailing involves the alectricity willity billing
the customar for the amount of energy used
in the previaus month ar consumption period.
n 30me countries, whare non-paymen fakes
place, the utilty moy insfoll o prepayment
metee to reduca the non-payment for services.
This requirss the customer o make advance
payment bafore electricity can be used. If the
ovailable cradit is exhausted then the supaly
of elactricity s cut off by a reloy,
The metor essantially consists of o sofiware
cantrofled unit, allowing the custamar confrol
of the eleciricity consumption, end offering
@ visible indication inside the residence for
small business) of the aclual consumption
and the number of units (credits) left inside
the meter: In South Affica o8 with mony other
developing sconomies, prapayment metars:
are recharged by entering o unique, encaded
fwmnty digit number using o keypad. This
makes the tokens, essentially a slip of paper,

anables all porties to maks betier docisions
about reducing costs ond sirain on fhe grid
during times of peok demond. The necessany
information obeut damand is coupled along
it the energy disiribution el
Broadly specking, the three components
smart meters, communication inrasiructure.
and master siation, form the infrostructure:
nesdad to provide AM services. The NRS 049
standard, details the A system companents,
which include:
« AMI master station from where the
configuration and functionalty of the
systom ora controlled.

numorus

.

Logging of powsr relevant events:
Real fime recording of the number of
instances and durafion of elecirical
senvice breakdowns can help fo volue
the supply quality in the various oreas.
Ths information, with lood profle dota,
provides o very good tool to avaluate the
qually of supply services pr o
she rec needs of fhe customer, So AMI
can help the utly 1o know the site and
fhe cause of the problem before sending
‘out service teems.

s Anfitamper measures: new
interactions with :usmmms und the
grid, smart meters bring along new onfi-
tomper measures. Previous meter famper
detection mochanisms were limited fo
locks and fomper-evident spals, While
these measures ore often sufficient for
keeping honest peapla honest, they offer
fte 10 deter malicious tampring, and

con be

& AviLaremai melers Beyond physical famper deteciion
o Lood swich smort meters moy be
limiting) configured 1o log Fris concerning
Communioatr: m concentacr
o o 8

PoL ot F

Py 1: Wstraion of  tpical AMI ulksing o eoncsnitar
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commend hisory and conditions in the
meters envirorment. This includes the
detection of events indicative of physical
tompering. One such mechonism, autoge
noffication, recards periods during which
voltage: has dropped or been removed
from the mater’s séndors. Ravarsa energy
flow, may also be datected through
mefer firmware

Remote : Utilities

mater reading costs and increase mefer
reading accurasy. AMR systems also offer

meter in prepaid mode, addifianal

the possibility of enabling same form of
dynamic pricing for the customars who
would veluntarily choose that approach.
Prapayment

The South African elactricity consumer
ds ond accepts

can disconnect and reconnect the
service without fieldwork. This is
especially important In areos where
frequent contract ehanges and frequent
payment delays are verified. So in
ranl.time a remote command can
discannect o supply, for example inthe
case of abnormal use. In this way the
work of the service stalf is simelified
‘ond the repair time s reducsd, e work
i3 also lass expensive which odvartoges
the ulility, and offers foster service far
the user.

.

toad conirol: The demand side
monagement (DSM) laad conirol can be

metering systems. The financial viability
of the eleciricity distribution indusiry
depands on the deployment of appropricte
and cost-effsctive technology for the low
consumption eustomar

The use of prapayment technology ensures
the eradication of meter reading errars, or
thaose errors essocieted with estimations
of mofer readings. 05 meters ore read.
Additionol fees for disconnections or
reconnections due 1o late payment
boing applicable ore net opplicoble with
systoms, o3 disconnactions
is on inherent feature

independanily, or by fecl-fime control
from the central station, In the latter,
the meers raceive confrol messages fo
perlorm various load control funclians
trom the master stotion

Switch between credii and prepoyment:
In non-homogenegus customer bases,
the need for bath credit and prepayment
options moy be required. The supparting
systems ollow for both thase madels
19 be used, and fhe ease of switching
betwaen them is deemed importont

In the case of fhe prepoyment model,
applicable standards such o STS must
be implemented, ollowing exisiing
prepoyment infrasiructure to be uiilised,

and not duplicat

Deciding which technology to be
used when

Much has been wiitien and said related fa
which technology isvappropriate for which
opplicaion. In an citempt not 1o add 1o he
mass of information avoilable, some of fhe
benefits highlighted allow conelusions fo be
drawn and serve os guidelines for decision
making

.

Interval and fime-of-use melers

Implemanting an inferval and time-of-use
meter reguires liftle infrosiructure to obtain
banefit from it, The range of instaliations
which may be meterad by intervol and
Tima-af-use meters include the complete
pectrum of installatians, from residential
1o ransmission ond generation metfering.
In arder io copitalise on the bensfits of
the meters, AMR systems could ba used in
conjunciion with the meters. Automated
mefer reading {AMR) systems, which offer
less funcrionality than AMI systems, do
however snabla the utility 1o reduce its

of the system

Customers are able fo manage slectricity
consumption much mor corafully and may
aven allow the credit on the meter fo run
out. Once income is oblained, additional
credits may be purchused withau! facing
reparcussions o1 o loter stage. Prepayment
electricity is neith nor less.

it the prepayment melering systens.
Condlusion

1t is important fo nole utliies have o range of
technologies and corfigurations from which
o choase In erder o reduce the costs of
‘operating their distribution systems ond impreve
communicalion with cusiomer meters. Each
of the technologies described ore best sufed
o speciic opplications and intercled system
cutcomes

In ol AMI and AMR systems, one eritical
technological challenge s communicafion.
Each meter must be cble fo reliably end
securely communicole the information
collected 1o soms cantral location, Consigering
the varying environments and locations where
meters are found, thot could be o dificult
challenge. In this cosn, prepayment meters
areradi meters without AMR support arn best
suited. These instalations fend fa be rural with
low average consumpion.

In wrban oreos, the communication inrastruciuce
is better developed, and i is thereore less
chollenging fo implement systam requiring
reliabla and secure communication. AMI
systems offer she Hexbiliy of both credi and
prepaymant modos, wilh tha added benefis
of load conlrol, customer manogement and

| Forctionaiy Thi

expensive thon any other form in which
electricity is supplied.

Once the meter Is installed; thers is no
need for mater reoders lo occess your
property, and tenants ore siil entifled to
#ra allocatins, where ihis is applicable.

Advance metering infrastructure

+ System cperation benefits: The operofion

bensiits ars primorly ossociated with fhe

reduciion in mefer reads and associated
nt and adminisirative.

ey
nct mean tha prapayment sysems ore no
longera viabke solfon, heca suppementary
tachnology which is able fo be rolled oot of
ow col,

Intervol and fime-of-use mefaring with
supparting AMR systems, are by virtue of their
dasign, woll uitad o inuollatons whare the cost
of communication infrastruciure is small wih
rospect o the value of elechricily cansumption
matered — wpicolly large power users. Semoe
providen may be commissioned fo

wumnm..ns allomwing the wlamm-«

manageme:
The increased meler reading occuracy,
easinr

anergy fheft delection, ond sosier oulage
munuqamtnl are furiner operationol
enefits

s Cusiomer service benefis: Thq :mlm

T syrom.

Referances

1] NAS057:2005 Edtion 1, Code of prociiss for
ciricity mefering, Standords South Alres,

Pretoria.

Wi sty datoctisn of merar felurss;
billing accurocy improvements, foster
aration, flesible billing
coviding o variety of fime-based
rate opfions fo customers, 6nd creating
customer energy profiles for targeting
energy efficisncy/demand response
programmes.

Financial benefits: The financial benefits
acerue fo the uiility from reduced

1

Infrastructure (AMI) for Residentil ond
mmercial Customers, Standords South

Alricm, Fratoria.
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Decanber 2008, Carbc, South Afico
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Additional benefits: As previously
doscribed, when operaling the smart
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Utility load manager position paper on the
ULM system and future application

The current system constraint that has seen load shedding implemented as a necessary means of stabilising the national
grid, is set 1o continue until the new build programme is completed.

Thepower consvtion pogran (°CP <ol
ional Ioad reduction of

& next four years in order
1o avert load shadding, the

effects of

@ negative o the sconomy and netienal
h and also ta the Eskem brand
expacted fo ousirip

Jation only morginolly
ving ahier 2015 es shawn in Fig
weral couniries face a similar anergy crisis

but ageing power planis that are ropidly
g their full life expectoncy and

acity co

Eskom, The Utility is thus faced with the

following options — sither to increase the
supply capacity by investing in new power

plant or pu i

maasures to dacreasa the

demand by effective dsmand management

sures. As Eskom has an immedicte

capacity shortfall both scenarios will need
o be addressed. These solufions are both
necessory 1o ensure o combination of long

d short terms sirategies in dealing with

the current anergy crisia
DMP and power purchase options olsa
provide short lerm solutions but may heve on

sconomic. imp

on Eskom ond tha South

Adrican economy in the leng run.

LIVE - LINE
-HNOLOGY

by Dr. V Lawrence, Eskom

m
m

81
514

—Oemand Line (TWh)
—Suppty Line TWh
Fig. 11 Supp

iv and demand projactions: 20

Basic Demonstration Of the Utilit

o mu oms am

ma  ms ms | owa

;s ms | ms | e
ad Manager

(ULmy

Fig. 2: Functional kayout of ULM systerms,

Tha utility lood anager [ULM) is an
innovative device thot has been developed
entirely in South Africa [ointly by Eskom
Sustcinobility and Innovation and EON
consulting. The ULM was principally
developed a3 a tofal solution 1o assist in
alleviating generation capacity, netwark
and system constraints by limiting the
resideniol sectors load and aveding any
future load shed condifions.

The system cenirol mefhodology is potenied
locally and is regarded os o world first. A
globol patent application hos also been
aworded.

The ULM system is designed fo operate
03 o vitual power station [a stand-alone

fully integroted system] thet is capable of
ntegroting all end-usa consumption doto
with Eskom systams and infrostructure, I is
o real fime, residential lood management
sysfem that ollows he ulliy o limit residentiol
Io0ds 0s opposad o block load shedding.
This pravides an effective demand respanse
(DR} machanism to the uilty thot is Flexible,
seoloble and interoperable ocross regional
ond national control centres. The residentiol
secor represents |7 - 20% of the totel system
load and is a significant contributor fo both
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o

Tmat

the moming and evening peck resulling ir
onol load factor of 72%
ULM targets the residentiol sector by octively
engoging
system of hardwars devices in the LY netwark

an overdll

ve customer and installing o

Sampl S v Sl S Pteeac (st € N 2081

Basic operatian of ULM system

2 is o schamatic loyout illustrating the

principles of operotion of the ULM. The
em will comprise o backend system,
fiald hardwore es well as o customer display

disploced d

ng netwark constraint

with fha national implementation of the L
in the residantiol sactor a
when Eskom is ssperiencing

nd network constraints, the

system conirol

anfial suctor fo any predetermined

ion required ta stobilise the

rad

lar time. The signal

medictely sent via generol packet radio
trol

The mast

ofler unit

sands a signal via power

orrier (PLC) fo remate mastar locate

the kiosk or stubby box. The remote

divid

respective
ressage fo o disploy

otifying
3 inta.a load
wt load needs fo be

switched ¢
he display units show the instontoneous

umption of the housebold os well os the

\sumption in “real fime". This allows

{he hausehold to see fhe cansumpian of the
1ge as and when elactrical
nces are switched on and

or network constroint, @ message can be
sent to the display unit, instructing the
household user to limit their pawer usage.

If the household conforms ta this limil, by
off appli

switching o5 and conforming
o the required power limit imposed; tha
household will continue to gel this limited
power for the duration of the load limit
period (the period whereby the su

owaver, if the
household does nat conform fo this imposed

constraint is experienced)

mit, ond ce d the lim

power usage, that household

will be autemalically disconnected fron

the electrical network. The househald can

has to canform fa the imposed

will gef cut o for non-canformance.

ags

This process moy foka place o few fimes,

usehald will get cut off for the
duration of the load limiting period The
imit or rotion drives behaviour

power

and allows the customer fo cperate low

consumption oppli
fridge, telavision sef, alarm system afc. whils!

kesping off high consumption stoves, space
g

ond water heot order ta canfarm fo

th st |

The signal process lak roseconds from

control o end-user and the end.user hos

62nd AMEU Gonvention 2010
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five minutes (duration can clso be SampiSum g Sl S elrnce Loy 10 2] |
predetermined by control] ta respond in
ferms of curtailing load. The =

e network

response in ferms of fotal load reduction con ’
be achiaved with 15 = 30 minules.

The ULM system hos also been designed

specifically to ansure o very quick 141 ™ |
implementation rollout, with minimal |33 |
impocts to the existing netwark de: i s
specifically for use on all existing refi $w i
netecrka, The system is also not insiolled

n the ond-user's house or even on fhe

sald property which makas It very sasy and x

necessible for instollation tesms to ensure

fost roll out as it is insalled in the mini |
substation o

nFig. 4

the Kiosk or stubby box as

shown

Th research pilat project which conisted of LA sysiem used during on evening:
20 000 ULM units installed in the

Midrand sreo resulted

1 ek period.

n o total lead

displocament achisved of 15 — 20 MWL [ seesiesen sl mseny semtsvece = ]
2 project hos been hugsly successful - 4 o
and os o result fhe fechology hos been i

identified as the fachnology option
for nat ional

iongl implementation. Ns
implementation (large scale coll Bul)
of i

@ ULM system in over sight-m

—en
¥

residential customers will displace.in
excess of 6750 MW of load and will cost
R8- ta R12-billian o implament.

The results fro
the resubtant benedits derived from the

implemen

v the pilot project ond

o0 were above expeciofions

proving that he original sovings were |
7 show  Fig. 7 ULM sysem s evcy pok pericd

colculated conservatively. Fig
the achieved capacily reduetion during
morning and peak logding. The most
@xiting part of the pilot project is that the

ULM system olgorithm ensures that the  ginding 1: positive with and
come-bock load fs totally in line with the  perceptions of the load limiter device

netwark,

o déares ol rethcrk

stabillty unkke other relay type systems which . L nax i L2l

compound the problem

Phase | of fhe ULM pilat project invelved
the instoliotion of 20 000 v
Eskom installed base for L5M & 10 LSM 10
results from o

its in the

tustomars. Fig. § shows
recent pilot run of the system dus
morming pack. 143 customors were selected

within the pilot ond given o lood limit of
naf 1,3 KW per

customer was achieved with the system

2 kW, An overdge redu

rasulting in total reduction af 185 kW off
7

the system peak far he semple. This can be
ed fo aver 5200 MW of system peak

lion cusforers.

for four n

of the lood limiter device
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More regulation! But what price safety?

Safety in the electricity disiribution industry has always been a
the industry and the shertfall in funding for maintenance and

and accident statistics are werrying.
th

followed 1o monitor this.

Saety in the slsciricily distabution industy
shauld be, by the noturs of the indvstry, o high

by R Millard and L Fourie, PB Pawer.

services and products. Unfartunataly no:
municipality cumrently obtains support in s

prioriy
for the warkers in the industry and specific
sofely reloted training is essential to ensure
that ol workers are familiar with the dongers
ossocioted with their work and ore troined in
how fo manage ond mitigate ihese risks.

The manogement of electiciy fronsmission
d disti

sclely what is perhops the
only professional sofety adviser in South Alico.
In this poper we discuss some of the issves
observed in the municipol environment,
recount our experience of o safely audit in
Austrulio and explors on alternative opprooch
thot moy be more cost effective in improving

aiving rise o @ ranga of significant risks. The
fransmission and distribution sysfems hove
been constructed and daveloped over many
decodes and seme curent disiribufion ossets
are 80 years old or more. The expecied lifa
of many of the cssets in question is sxtremely
leng and, inevitably, ossafs with such lengthy
lives require significant roufine maintanance
1o be undertaken to ensure thot they carfinue
to-function reliably and as intended.

The: overwhelming skills shorage in the
industry and the shortall in funding for
mainfenance and replacement of od assets
will no doubt have an effect on safaty
standards and aceident siotistics.

Uitle dato s ovallable i the public domain
on incident stafistics in the electricity supply
industry in South Africa. In pravious yeors
NOSA was very active within both Eskor and
the municipaliies and sofely siofstics ware:
availoble to monitor sofety performence

The 51 id

sclety pef

South African legislation

The Occupotionol Heolth and Salety Act of
1993 nd the reguiations prescribe both the
standords fo be opplied in order fo ensure
the safety of persons and equipment and
the procedures that should be followed 12
monitor this,

The OHS Act s to: “provide for the heolih and
safety of persons ot work and for the health
andl satety of persans in connection with the
use of plont ond machinery; the protection of
persons other than persons of work: against
hozerds fo healih ond sofely arising ou of
orin connection with the activities of persany
at work..”

Clearly, the oct provides for the. salsty of
employees of the company as wall o3 fhe
genaral public. In the cose af o distribution
utilty the exposure. of the public 1o the
operation of, and equipment cwned by, the
ullity is considerabl.

was originally o non-profit (Section 21)
company, dependent an sicte funding but in
the early 2000s stale funding wos withdrawn
and the operations of NOSA s o Section 21
company ware sald o & new enfly - NOSA
Infeenationol - with tha Secticn 21 company 05
i sole sharcholder. Aiemps of restructuring
did nat prove successlul, and NOSA incurred
significant losses in the ensuing peried. As @
result, further restructuring was undariaken
but the situation avertually came 1o @ head
when, of the and of January 2005, NOSAwos
anable to pay is employess’ monthly solaries.

Deteriorafion of safely standards and
performance will thersfore impact an both
employes ond public safaty. In Victoria,
Austolio the Elecricity Sofery (Network Assaf)
Regulations were revoked in December 2009
ond it is now mondotory for distributors fo
have an oll-ambrocing Electricity Sofsty
Menagement Scheme (ESMS) in ploca. This
reprasents o major shilt from lorgely prescriptive
legisloion fo saiely monogement schemes. The
ESMS requirement constutes on exomple of
“process-bosed” regulation, That s it is based
en mandoting o fisk monagement process,

ISE Securitios listed company
mega Holdings (MMG) siepped in,
g 0 90% shareholding in NOSA for
! amaunt. Unfortunaely all of the
records maintained by NOSA were destrayed
Today NOSA is a wholly owned subsidiary
of Micromega Haldings, o leading globel
supplier of occupetional risk monagement

ond the implementation of risk controls, as
well o8 record-keeping, eudiing and updating
i The bt o

kills shortage In

gh p h the
replacement of old assets, safety standards have slipped
The Occupational Health and Safety Act of 1993 and the regulations prescribe both
standards to be applied in order 1o ensure the safety of persons and equipment, and the procedures that should be

it s lkely 10 be mere aificisat and sffecive o
el more heavily on procass-based regulation
ond, a8 @ corollay, mduca the current exent
of prescriptive regulatory requirements in this
orea,

Some South African examples of
safety issues

P8 has been involved in severnl asset voluation
amercises and fechnical audis in South Africa
and ofher southern African counlries. The
condition of the assets will afiect the life of the
asses, ond hence the volue on o depracioted
raplocement cos! bosis. To o lorge axient the
“condition” s o function of the qualty of the
aperations and mainienance experianced by
the osset ond the following are some of the
‘generai points considered when ossessing the
“condition” of o utllitys assets for valuotion
purposes:
& The generol condition of the substafian
equipment and fhe ossocioted overhead
circuits

o The siandard of maintenance that has been
carred out

* The levol ofskil of the mairanance stof
The degree ko which procedures ora being
followed

* The qualiy of the procedures

®  The pedommance of fhe netwark, which will
provide an indication of the qualy of the
maintenance.

Our condition assessment checklisi uses the
above criteria in o question ond onswer
spreadshaet in order 1o quantily the likely
condiion of the assels,

Some of our ebsenvations in the indusiry
Lo the following:

Many uillties are operoting without the
appointment of the appainiess required
by the General Mochinery Regulations,
In 86ma cases the highest skil lavel in
the eleciricity, depariment is supervisor
or technicion. Accarding 1o-recent
presenfatians by EDI Holdings on verage
50%of criticol echvical sioff positions ore
vocont across 36 municipolities in South
Africa, The consequence of this is that
OHS Act issues” are ofien not dealh with

g
give full effect fo the amending legislation.

The undedying rationole for moving 16 o regime
of compulsory ESMS requirements is that the
nature of the risk peckfe in this area is such that

propery d

knowledge of the requirements of the act,
Switching, linking and earthing operations
ore ot underiaken in occordance with
any witlen peocedures. No records are
mainiained of operating procedures or
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opurations ond Bt o Wotk v o
issued on ossets isololed for work. More.
\mpcr!um\w, training in high voltoge
‘operatian was not being underlaken.

No complete ond up to dote singla lina
diagroms ore ovailoble of ihe networks.

companies under franchise to the councils,
or by joint private-public bodis. Electricity
wos. generated and distributed by @ number
of private and municipol generator and
disribution companies. The main municipal
owned paer siction i Victara wos opercied

leading fo unplanned outages and
oecidants

o Access to oudoor high

ity Council, which
.\gmmlmm sm&mhmmb
mw», s rasicans,

Cose shudy —

Undar the Electricity Safety Act 1998, the
Office of the Chief Electrical Inspector [the
office, now Energy Safe Victoria) had o
responsibilty to ensura the electricol safety
trical generatian, fransmission and
distribution sysiems, electricol insialiotions
and electrical squiptent and fo coniral the
of

the sofety audit

wos n some coses mmp\em wm.d

i The main
amwm mned company wos the Melboume

ml!\ﬂbdmd’u\ﬂmbmmmd&mn
heftof copper earthing conducioes very ecsy.
11 kY networks were out of phasa wih
adjocent intsrconnedied: This wos
of porticular cancem in that no single line
diogroms wers avlloble or used-during
swiching operations.
Ground clearerce of newly consiructsd
high voltage lines wers below statutory
requirements, In some cases there was
under clearance by 2 m.
+ N routine mainienance wos underioken
an the high and medium voltoge
equipment, Dua to the sharioge of stoff,
equipment was only atiended 1o when
foults occured.
No regular was done on

par
in the 1880s and uwniad under franchise

electricol

corried out by slactrical werkers in Victorio.
In 2002, the office commissioned P8 to
conducta safety oudit ofthe Vicorian elecirciy

armungarments with o number of ipal
distributors.

Legislotion pussed In Decamber 1920
resulied in the formotion of the State Electricity
Commission of Victorin {SECY] from the
Electricity Commission

The SECV tock aver o number of small
municinal electricity disributors duing the
19205, and in the 1930s the Melbaurne Elactric.
Supply Campany wos acquined along with
their strset ramwioy aperotions, Dasp these
acquistions, municipol confrolled ditibution
componiss known 05 Municipel Electicity
Urdertolings (MEUs in th imer rbon oreas

circuil breakars ond protection equipment,
including batteries and AC/DC power
supplies, resulting in extensive blackouts
due o the mal-operation of protection
devices.

Fow,if iy, spare ports wers hold for any

ipment rosulting in “emporary” unscfe
repairs. | one instonce a ring main unit
ad failed and temporary “repairs” were
made: by exposing ond tying tegether the
11 kY cable ends and covering the "ol
with o plostic bag. This an o busy sireel
wilh pedestrians passing by.

According to recent prasentations by EDI

A SECV caniral
1990,

agoinst the regulatory framewerk.
The purpase ol the salety oudt was fo ssess the
Fronsmission company and soch of he distibuion
comparnies in Viclorio for the following:
Compliance with Sections 75 and 149 of
he Eleciricily Safely Act 19981
Management of the exemplion process
to meef the regquirements of Pant 1 of
rha Eln(lm:Hy Su!m [Network Assets)
Ragulafions

.

Accuracy qnd wﬂmu, in reporling and
recording of slecirical incidonts fa meet
the recuirements of Fort 2 of the Eleckicly
Solely (Network Assets] Regulations 1999

Exstence of satsfartory plans o meot fhe

.

In 1994, the Kennet governmant diagaregoled

the SECV inio five distibution ond refoil

wmanhiwbwrhwmhMEusmem},
% e

{Network Assets) Regulotions 1999.

»  Mechanisms within the network operator’s
business to effectively protect persons
from risk and properly from domege,

[’ it the.

asinpor Alorg ik cher

{such o the Gos and Fuel Corporation of

Victoil, these businesses wereall

then privatised between 1995 ond 1999,

Today the Viclorian Eleckicity Supply Industry

(VESI) comprises five distdbution networks
2 Aunliet, Jemena

and United Enargy, with the

(Newark Assets] Regulations 1999,
The obiecives of the audit wera:
o To improva the el of alectcal solety of

jhe Viclorian transmission and distribution
retworks,

To ensure that network operators hove
o s ossns

bt b

Holdings, on average 50% of criical technicol
36 municipali

i South Alrca. In addon and on avercge,
fhase municiglities were: only spending 67
of i bucgeted coptal expendifure.

The obave focuses on issves refating fo fhe
qenaral safely of and the generol
public and are specific fo municipol distibutors.
For the some reasons that these issues ara not
being oddressad 1 con be assumed hot many.
‘otharaspects of compliance ore also naf being
fallowed,

Some background 1o the ES in
Victoria

The development of the electricity supply
industey in Australio was not dissimilar fo the.
development of the indusiry in South Africo

I the Australian skl of Victorie, when electriciy
generation first bacame procticable, the main
uses were lightiog of public buildings, street
lighting, and later eleciic trams. As @ resull
slectricity gensration and distribufion tended
1o be cored out by municipoliies, by private.

.
network operators). The VES| tokas its energy
supply from the various genaration sources
n Victoria ond through inferskate connectors.
Thers is ool separation between the relail and
wires businasses, and the Essaniiol Services
Commission of Victorie [ESC) is respansible
for the segulotion of retail businesses ond
the Austrolien Energy Regulater (AER) is
respensible for regulating the distribufion,
Iransmission and whotesale electricity market.

appropriats forward planning infiafives) fo
achievs the required compliance with the
regulglions.

To determine whether legisiation and
rogulaions o efecive o achieve the safety
oulcomes,

Toverfy the level of network operators’
knowledge and acceplance of their safety
responsibilites.

T increass public ing of and
confidencein the sofely of bl

.

y Ensrgy
independent eleciricity, gas and pipsline sofsty
and fechnicol regulgior. It regulotes the safety
and technicol complionce of energy supply,
installations, oppliances and pipelines, and
raises industry and community owareness of

and distribution systems,

the regulatory ramework cnd the
monogement proctices of the ditrbuion
and tronsmission network operators.

o Toprovide o soundbusis forthe development
of eeciricol safefy compliance progromes
in conjunction wih the netwark operatars.

operators procfices that were considered to

electicity, gos ond pipeiine sofely

A of sets out

the ariangemests 10 promote effective
and co-

‘ordination between Energy Sofe Victorio and
‘the Austrolian Energy Regulator.

by the relevant clauses of the Electricity Safefy
[Network Assets) regulations 1999 ond ofher
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Eastgate substation

ic-private partnersh en Ekurhulen
Ipailty and Liberty Properties, the electricity network
around the Eastgate shopping centre was recently upgraded
with CONCO being contracted for the project

The official opening of the 44/6,6 KV substation took place
an 27 August and was attended by Ekurhuleni mayor Ktombi
M ccessful completion of the project
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as “a strategic undertaking
today’s but all also future challenge:
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Excellence

Consoldated Power Prajects (Pry) Ltd (CONCO) speciaiss in
the creation of turnkey solutions for the electricty supply
industry, based on the design, procurement, construction,
§| commissioning, project management and site management of
high-voltage installations — including substations, overhead
power fines, protection and automation systems, and

renewables. CONCO is South Africa’s largest highvoltage
construction company and is owned by the Comolidated
Buildworks Group - a SE i board lsted entity.
Established in 1986, CONCO has built 3 formidable
infrastructure development

company, driven by

with an imgressive footprint in

South Airica and Africa.

Infrastructure Group. Limited (CIL) - previously caled
reputation as an electrical }

-
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appropriote legislation, General arsas of
concarn identified in the oudit were as follows:
®  The audit confirmed that in most areas the.
operators were complying with the
requirements of the oc1 and regulations. All
of the network aperaiors oppecred o have
comprehensive sinuciures and supparing
palicies in place, but the manner in which
compliance matiers were ssporated ond
brought to boord aflerfion nesded some:
Impravement.
= Cerfain orees of non-complionca were
comman ocress the (disiibuion) m-o-i
operators. Soms aperotars had
spacifc aruos on non-compliance thot were
identiied in the oudit.
o I order fo ensure & unflorm approoch
across the business oll of the distribution
componies hod either developed or were:
devaloping o formal risk management
framework in relation to safety and the
management of network cssets. One
network operator had no formal risk
assessmant fremawork in placa of the
sirategic leval in mefation o sofety ond the
manogement of network assels
In crder 1o ensure that procedures and
processas were odequotely applied, he
audit included o review of quality systems.
All ol the disinbution companies had quelity

» The oudit included o review of field fype
octivities In an atempt fo assess fhe exient
fo which the network oparotors’ policies,
procedures and wark praclices were being
followed w field stalf and contracors.
Without exception, af leost one “issue”
was i &emyﬁed at each network operator
during site viits: this would Indicate fhat
all the network operaiors were using some.
weatk prachices that did not comply with e
regulations, o in some coses with their awn
imtemol procadures ond hot in ceriain cses
an imgrovement in the intemal oudifing of
work proclices was indicated,

With some esceptions, housekesping

af subsiclions was found nof to be in

‘occondunce with good indushy proctics.

# There wos no requirement in the Green
Book {the HV aperating rules o the VESI} o
*phase ouf” ffer breaking HV bridges and
general praclice was o relyon the aperotor
remambering the connection sequance.
1t wos recommended that this and ather
operationnl issves were addressed by fhe
Gren Book commitise.

The condition ond storage of portable
earlhing devices in some of the network
‘oparaton was not in eccordance with good
proctice. In addition, the curent rmting of
poriable earths n use in fhe substaions of

o cihar, athough some were better than
others. Cartsin network operotors quality
manogement systems did not cover olf of he.

levals have increosed in recent years, was
considered o be questionable.
There is the audit l

programmes.
Al of the distribution companies had
introduced both intemal and external
oudtfing of work proctices. In most cases
fhe extent fo which audifing was underaken
was eonsiderble and appeared 10 ackime
good results. |nu\amuahwnuwari
 operoior, some improvement in uditing
pracesees wos indicated.

» Al network operators moinioined incident
isters for fhe nofification ond i

reporting
of incidents in accordance with the

requirements regulotions, In the
pergtors, ifoppeared

ussful in identifying issues of concem within

tha VESI, When one considers that the cudit

was conducled over a two month peried by
paliine

e e e e ———— =

menogemen schemes (ESMSe} hos exited since
1999 with the possing of e Elecirichy Sofoly
(Managerent Ragulofiors 1999 It then took
some yeon for the distrbutors o implement
safiy monegement schemes, which have only
baen parfial schemes. The moin reguldtery.
insirurment fo the distnbutors was the Electriciy
Sofety (Metwork Asser] Ragulalions (iogether
wilh the associoted Electricdy Salely (Network
Assets] Code] which represented o prescriptive.
approach to ragulation, The disiributors’
becticity safafy monogement schemes applied
anly to fimited oroas coversd by the Network
Asset Regulations and Code.

The ESMS allowed for wariation fo the.
regulations, which may provide a more flexible
meihod of cparation. The objecive was for
network opergtors fo mairkain the some or o
greoter level cf elecricol sofety with the ESMS
s that ochieved urder the regulotions.

The ESMS was completely volunary ond was
form of self-regulation, An economic evaluation
wos needed 1o be caried out by the network
aperotor to ossess the beneit of such scheies.
An ESMS had fo demensirate oppropriate
proven procadures ond polices fo achiove the
required level of sofety.

The current pasition

“The Eleciricity Safuy (Network Asset] Regulations
were revoked in Decembar 2009 and it is now
mandatory for the distabutors o have an all
embracing ESMS in place (ihe fronsmitters hove
o groce:period 1o-do thish. This represents o
mojer shift from largely prescriptive legislafion

the office and the industry, ond the general
opprooch can be considersd 1o be very cost
aftactive, Tha VESH supplied power io some
3.5-millicn domestic, commercial and
industriol cugtomers in 2002,

The impact of privatisation had been fo
produce o "lean and meen" warkforce and skis
shorlages wera appanent in many oreos. Tha
el ofthe ouch g

1o safety. schemes.
These legislofive omendments com into plocs
00 1 Jonuory 2010 ond # is therelors for fo0
soryto tellsotistically what effectthese changes
have had (if any}.

The ESMS raquirement consttutes an exomple.
of*procass-based” ragulation, That s, 1 i based
on mandating @ risk management process,
constitufing risk idenification, risk ossessmants

g
order 1o ansure strer eomplianca with the
regulafions.
All of the distibution componies hod o
number of the "old ype® overheod senice:
Iln- In place within their netwerk and
of these were past their servicsoble
{ii prone o follws. The companies
had different strafegies to manage this,
which wers mostly reaciive ond included
reploceent on foilurs. or replacament an
dafection.
Al rfwork operators bod procsdures for
identifying, prioritising and addressing
low conductor. clearances during the
Fouting inspactions of e lines; howsvar
the oudit clearly identified the foct that
all of the distribution netwark speraters
hod sarvice lines that did not comply
th the requirements of the regulations
pect to clearances above

ground.

i the Hiph of risk contols, o5
well 3 ecorkseping oudiing and vpdating

o Heduced number of damths and serious
incidents of electrical nature

Provide conidence in that thers ars
appropriate asset management plans fo
achieve complianca with electricity salety
regulofions

Prowide confidence in the auisting legislative
apsroach ond/or a wvised cpprauch

The regulafions are essenfiol fo
w‘-lullaﬂemwhwmnumwm
st 0t In detoil the required content of on ESMS.
‘The urderling rationale for moving 1o o fegime
of compulsory ESMS requirements for ceroin
electricol operators s that the notum of the
risk profile in this areq is such that it is likely
o be more eicient and eflective o rely more
heavily on process-based reguiafion and, as o
<orollany, i

rised by o bl ..wd- require aciive
o implementation of pmwm-m ansure
complonce wih the legislotion

The legisiative situation in Victoria,
Australia pre-2010

Tha opporturity for e fie Viciorion ok

regulatory requirements in this arac.
Cost implications

Thes expacted cost impact of the regulations
was estimated by surveying all seven of
the major electricity companies [MEC!]
fhet ore required fo comply with the

diaelsbons 16 mplemant alecirichy ‘sofehy

caguirement.
m»umwec.mmcmumm
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associoted with ESMS development,

the stvafion that would exist in the absance of hese

, monitoring and
review totalling $184,8-million in
present value ferms over fhe expected
10:y80r ifs of the regulations. In
addition, regulatory adminisiration
ond enforcement costs of
$0,6-million were expacted to be
incurred by ESV aver the same period.
Houeves, it shaukd be roted thal these
constinste the gross costs associated
with the regulations. Fiva of fhe
sevan offacted MECs were currenfly
operating under voluntary ESMS
arrongements thot have been in ploce
undar tha uspices of the Electicity
Sofety Act 1998 for several years, This
§r0up would inevitably havs coninued
o incur ESMS.reloted costs even in
the bsence of the rocen legislative
change in the legisiation ond the
Propossd regulations.

I ddiion fo thess direct compliance
costs, it can be anticipated thot
substantial costs will be incurred os 6
resultof the implarmantafion of the risk
conrals determinedito be appropriate
through the risk identfication and
assessmant process. The Essential
Services Commission (ESC) has
estimoted thesa costs of opproximately
$140,8 millon churieg e currert e
Yoo prcing period, This s squivalen o
Bppecsimatly 5251 6-milion over the
#xpecied 10-year ifo of the propased
regulotions. The implementation of
he rogulnticns s expecied ko incrensa
the substantial costs to o significant
degree. This refiscts both the fact fhat
two MECs will be subject to ESMS
requiremants for the it fime, end
the et thot ESV expects fo requim
marm detalad and wider ronging
ESWS 10 be prepored under the new
mendaiory arrangements than hove
been odogted in pracfice under fhe
Suent valurary scheme. While no
Pracise quantification of the likely
50 of the subsiantiol cost increases
8 passible, an indicotive asiimate is
that the. current lovel of substontial
Costs could increase by o factor of up
13 100% following the implamentation
Shthe mandotory ESMS arrangements.
Again, however, il is necessary fo
emphasise thot these constitute
the gross costs associoted with
the proposed rgulations. Thot is,
the offscted parties alieody beor @
significant proportion of thase cosfs.
The adapion of the rew regulotions
must be compared fo @ base case.
Wi the sussetting of the Elecriciy

[Network Assats) Regulations,
the bose case could be defined as

Regulations, However, the oltemotive. opproach s o
consider tha bosa cuse os one in which the prescriptive
nosementccl tha cunmr Elaciicty Sole (Namods
Assot) Regulions 1999 would confinue, rolber than
bring ollowed o lopse of e time o their aunsefing in
Jate 2009 This aver approach is consdered to bafter
elac he sl ofthe current policy conie, I thet the

§1,7-billion ond would, gimost certainly, substontially
exceed the totol costs incumed in complying with the
propesed regulations. This mears o fhe coss of ha

$1,2-b¥nonhe costol achieving hull compliance wth
the current Elecricty Safety (Network Assats) Rogulotons.

Proctical implications

Inodequate elecrical safety periormance omong

12 lopse in the obsence of he new reguiations
Th estimates prepared by the ESC suggest that the

sector of moring foward ull complince wih the Flecticdy
Sty (Natwork ssct) Regulations coukd b os grect cx

fronsmission

thise mojor types of harm. Thase are:

*  Death and injury due to electrocution
s Economic loss due to reliobility problems

»  Efficiency/cost of maintenoncs proctices and
impioct &n consumer prices

rosultin
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I - =z TR R [|  opertions expendiuee nhe municipaleecticiy
[k management opproach 2" 0 INEE P IR A NEIER | v achricol perorrmones of e ncisie
[l complanc aron 1490 | 742 | 4600 | 740 [ V7080 ] sipupics cne ot orotableto prove i chi;

Toblo 1 Camporative css#s (5-m).

The: mandotory ESMS arrangements are
espectad to address all o these dimessions of
the probem

Substariol parts of the electricity fransmission
ond distribution network do niot comply with
various elements of the Eleciricily Sofety
(Nehwork Assste) Regulafions 1999 This non-
complionce reflacts the fct that the existing
stock of network assets has boen insiolled
ovar @ period of decodes and fhot salety
stardords have evolvad over this period
The sofely risks ossociated with instances of
on-comphonce wih e regusted sandds

with the natwork osset regulations, into the
peicing mod. Insioad, i argued that:

“All distribulors proposed copex for electricol
safety compliance under the regulotions,
Including the implementation of their eleciricity
safety management plans. Afthough there is
doubt in some o ol disrbutors’ minds ver
whether they ought to rely on their plans as
oppased o budgeling o undertake sufficient
work o bring all fhe network inio compliance

vl e

however, allimvolved inthe industry will confirm
@ decline in fechnical performance in most
utlities. Ringfencing exercises by EDI Holdings
confirm thot the shortoge of skils is offecting
performance and spending is below par.
NOSA disobling injury frequency rotes for all
indusiril categories are shown in Toble 2
Although not stotisticolly sigail
res do indi

which includes the implementation of sofefy
management schames, is praducing result.

It is 100 sarly fo see the results of the

option), it appers that all distrbutors consider
tha, from o fechnical and safety standpoint,

ary significantly

the saley approoch is o

hmh 1o the type of fibnes ond
ihe location of the non-compliont asset
{ond related circumstonces), Given this, the
approach of ESV 6 compliance issues has
bean 1o atiemp fo foke o risk-based approoch
1o requiring elechricity natwork operators to
improwe the compliance of existing asiets with
the regulatians vertimo, The new mandatory
ESMS isthe logical extansion of this appraach.
In recent yoors, electricdy distribution businessas
have orgued strongly that the substantiol
nan-complionce of their network assefs with
fhe regulatory requirements requires them
fo undedake a significant programme. of
dditional copital expanditures ta move teword
full, or Tteral" compliance with the Elactricity

ideniifiad. We considered fhai our assessment
ough 1o be based on the implementotion of
these plans, nat on literal compliance costs,
and we have followed that approach”.

The Essential Services Commission had not
ollocated sufficient funding fa anable the
notwork operators fo comply with the cument
regulations. insteod tha price review rebies on

of a mandatory ESMS in
Victoria, Australia but certainly the logic
applied in faking this roule, as opposed fo the
requirement for the. strict compliance fo the
reguiatians, make good common sense.
Forallels batween the municipol eleciricity
distribution indusiry in South Alrica and the
Victorio ESI, in terms of ogeing assets and the
requiremants for cansidorable expendure inthe:
‘management of hess assats info the future, are
clan. The justicotion for o similar infervention
would therefore be the same.

To surmmarise, the mandatory ESMS proposal

that anolyses and oddresses the risks of hond.
The ESMS in summary

Electricity safefy management schemes must
formally idently boih the person respansible for
the relevont electriciy supply network orinstallation:

Safety (Network Assets) Regulati and
thot these expenditures should be reflected
In tha decisions of th econamic regulatars
responsible for price sefing in the indushry.
To illustrote this capect the rogulotor
‘summarised these wo scenarios (in LISS-m in the
2004 Pric Reiew Posiion Popar os seenin Toble |
While the OECI [now ESV) rejacted these
claims the faci remained that there was
considaroble naa-compliance in many orscs
ond that campliance for compliance’s soke
was wasteful. A risk based opproach such
os thet laid out in the new ESMS regulations.
would be more cost effective.
Soma distributors dlso nated in their submissians.
$0ESC thot there was significant legal doubl os fo.
he ability of the then] OCEIto gront essmptions
from aspects of the network osset regulations

managament scherme sel, It must describe the
elctrical work o eleciicol installoton o which it

ESV 1o ety

infifive which sesks fo oddress the problem
hot ratwaork asset operctors are not using best
prachics, maragement-based oppraaches to
ansure fhat dangers fo workers and fhe public
arising from network ossets are minimised.
Thus, while i s acknowlodged thot the kevol of
fotolies and injures ossociated wih network
assots i cumently low, 1t is expeciod that the
infroduction of mandatory ESMS will further

nm«un,mmmmmum
tho are associaied with

The ragulotons olsa requir tht o formol

Tower the of fotolities and injuries.

Howaver, while the primary driver of the
mandotory ESMS proposal i a salety based one,
the proposol s ol expectod o ackress oo other

ken and specify
mimqulmdcnnmrolmuahwnwml
The schema should alsc idantify all elsments
of he regulations made under the authariy
of the Elactricity Sofety Act 1998 and from
which the schame operator secks exempion.
The. requlations provide for fhe requiremants,
procadurns ond other matars reloting fo the
accopionca of eleciriciy safety managemant
schemes.

Conclusions

argued that his wos o huther actor underpinning
the need for distibuion companies fa increose.
copial expenditures to move toword “iteral
compliance”.

vt avand, he ESC die nat aceept the above:
arguments put lorward by the disiribution

bn;ungmmmm-uwmsmm
god s and the: low levels of copficl and

businesses ond did not, os o

o

of network ossets. Fis, i is expacted that fhe
edaption of o mandotory ESMS will addrss the
problem of e exiremely high compliance costs
that would otherwise potentiolly be incurred
by network osset cwners in order 1o bring ol
aspacts of their asset base info full complionce

contribution 1o improving the reliobility of
‘supply of sleciiciy fhareby reducing the current
subsiontiol costs experienced by consumers as
arasult of unplanned electricily supply outoges.
‘What i further required is the appoiniment of on
‘anergy saefy requiator fo regulate the process.
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Substation explosion

horised person closed an 11 kV sl circuit bmk.r (OCB) on fo o fault af a main subsiation. The OCB exploded
substation

An outl
and the force of the blast blew off the

his right arm when the door h-hlmi whl;h he was. nnnéing

equipment within the substation.
recurrence of a similar incident.

An autharised person hod to close on
11 ¥ OCB feeding o mini-subsiation (MS5)
@l o main substaficn after i had fripped
on o fault.

oors, sriously demeging the building, The authorised person broke

was blown open.

followed destroyed all the

paper looks at the incident, the couse ﬂnd |I|- actions to be taken to prevent a

by B Gass, Actom Protection & Confrol

Root cause

The mediam valtage IMY) confacts inside the
©CB did not laich or unlatch conectly n fime
10 prevent exended orcing and subsequent oil

k o »eqmmd

A mini.risk ossessment (Take 5) must
be carried ouf of the work sile, ovar
and above the existing general risk

as fhe risk changes of each
. olthough the fask remains the

by th

Suthoriad paveon dacidd o diminele the
tisk of injury by perorming remote switching
ofthe circuit breaker.

The OCB was not equipped with electrical
closing, but it did have the facilly to opercie
remotely by tying a lanyard on to the
machanical closing lever and pullig it fram
autside the subsiotion. As an added precavion,
the authorised person dacided 1o weor a flash
if. This wos not o requirement in ferms of
the company's safety rules and operating
regulolions, as the autherised person was
standing outside the substation. Another
sloctrician, who was pressnt, stood further
away 0 he was nol wearing o flash sult

The authorised persen stood behind the
substation door (which was unbalted a the
1ap and bottom) for further pratection, nol
by the open door looking info the substation.
The OCB exploded, probobly due 1o
mechanism failurs, seriously demeging the
structure of the building. The explosion that
followed blew off tho main canirol doors of
the substation, through o metal link fenca,
®nding up about 20 m away, The authorised
person braka his right orm when the door
behind which he wos standing was blown
©pen, but he wos saved from further injury
@3 he wos not in line with the blast and did
7ol fnel the. ol force o the explosion. The
then ol d

wh"lng

S

04 oll equipment inside the: subsiation

Contributing factors
The ge of tha OCB

The original feult caused the
slectromechanicol reloy fo operate, but
the relay did not flog, indicating the
original cause of the 1rip prier 1o the
ncilent accurming

The risk ossessment only tock inte occount
the: danger of orc flash. The result of fhe
power released by the biost of the OCE
wxploding was ot considered

Conelusions
The OCB was closed on fo a fault, the
electomachanical relay sent o frip signal fo
the circuit brsaker, but foiled 1o ip, probobly
due 10 Inck of maintenance. Because the
beoaker was an OCB it wos more susceptible
1o fire and explosion

avery two years (refresher courses
conducted).
Full flosh suits must be worm when racking
in or out of fhe circult broaker, spring
chorging and any othet local aperations,
Including fests for zero polential and five
eleciricol phosi
Flaish sus fo be wom during oll MY/HY
swilching operations. Personnel fo stand
awoy from any open door and in sucha
position that they cannel be injured by
the blast from an explosion or from doors
baing blown apen,
® A flash colculotions fo be conducied ond
an are flosh matrix compiled and applied
to mach circuil broaker.
Batleries and botlary chargers 1o be
intair d calibroted.
 Batferies o be load fested an entry into
substation, if fond test focilities exist.

General
The guestian is — how many fimes can you

os there:

Action
e Nlmmamﬂhukemumhbsfﬁhd closa a circuit breaker fter a fault? There is
faclttate 1o definit G this quost
aperotion from outside o e S A
building, i @ sole distance & How old is the-breoker?

Al ganeral risk ossassmenis must be
speciolly whers OCBs ore

o include strotagies fo
R o Tk ey e
must be pot in ploce ond opplied.

within the subsfofion

Cause of incident

The coble that wes feeding the MSS from
the OCB in the main substotion faulted
The electromechanicol relay protecting the
cable did not flog fo indicote what fhe foult
wos. No cause was found for the brecker o
¥ip, 50 it was decided 1o close the breokar.
However, the fault was still on the cable so the
breaker foilsd mechonically, and the-circuit
brecker exploded. The resulian fice spreod
15 the rest of the circuil breokers, causing
the destruciian of subsiation equipment and
®ensive damage fo the substotion building.

all opercting staff (outhaised persans)
rcined on fhem.

Regulor mainfenance 13 be carred ot on
oll switchgaar, @ mointenance schedule
compiled and complied with:

Old OC8s are 1o ba raplaced with
new vocuum circuil breckers of
wlphur hewflvoride (SF6) breakers. A
schedule is 1o be compiled

.

.

Al circuit brekess to be rip tested once
‘o year. Itis rcommended that fiming tests
are corried out of the same fime.

ted and

w Reloys 1o be secondory
calibroted every two yoors.:

 When wos the braoker last maintainad?

@ How many fimes has the- bracker operated
since the lost moinlenance was carried out?

How many fimes has ihe brecker rippad

on fault since the last maintanance was

can

* What pratection scheme s installed on

the cireuit breaker and when was if last

tnstedd?

What is the insulating medium?

1Eit is an OCB, what is the condition of
tha oil?

You should olways consider what can go
wrang ond whot the consequences will be.
n this.siuation, whot is happening inside the
o in the circult breaker ank? The insuloting
properies of the ail oro reduced ofer o foult
curtent posses through it and the flash point of
the o is reduced.
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=

Codes of proctica (COPs) should be drawn
up with the abow in mind whan planning the
maintenance schedule. It s & misconception,
that, it the circut breoker or MSS is vacuum
or 5F6, on explosion will riet occur during
n fact, if the inlegrity of the SF6
or vacuum fs lest, fhe operator is opening/
clasing the circuit breaker/MSS in oir ond o

operation

flashover could ensue. For instance, when
operating wih 5F5 filled aquipment, the

authorised person must alwoys check the

SF6 gas level on the gos pressure gavge
(if one exists). This should always be in the

green zona. Hf it i in the red zone; then the
unit should be completely isolated from oll
sources of supply, aperoted ond the supply
switched back on

The Occupational Heolth and Safety Act
(OHS Act) requires tha! & Hezord ldentiication
and Risk Assessment (HIRA) be conducted
to identify the don
COP should be n ploce for ol tasks 1o be
red and thereofier, mitigote the risk

s of each fask. A

per
before resorting to Personal Protective
Equipmant [PPE)

The flash sut provides profection for arc
Y

flash only and will give the operator ver

South Africa
T: + 27 0B27 7321 85

Title.physical profection ogainst the force
of  blost; fherefore, remote ripping must

always be the first option, befors resari
fo PPE. When locking ot flash suits

imporfant that the correct type and “cal

roting is selected {a low voage flash
for sxample, is not suitabla for use on

medium or high voltage
All other siaff in, or werking in the vicinity
of the substation or equipment, should
mave awoy fo o reosonable distance while

the operation is being carried out. I s olso
importont 1o call the relevant cantral centre
50 that they da nol
operate switchgear remotaly, via Supervisory
Cantrol and Dota Acquisition (SCADA), while
the operater isin the subshation.

when entering substation

Ase flash colculafions can be coried out
ond the moximum foult currant and heot
generated can be worked ouf (with the
circuit breaker door open o closed). Once
the disances have been colculated, on
are flash matrix con be compiled, listing
the requitad PPE and the safe distanices to
be awoy from the aquipment. Newodoys

circuit breakars con be designed fo have
arc spacss in the switchgear, s that the

breoker must ba opensd, closed, racked

in of racked out with the deor closed ang

any explasion contained in the chamber
n systems have also becoms mare
sophisticated and foster, but the clearance

fime is still dep

Protect

ndent on the actual circuit
braaker tripping tima

used

cop Coda ol pectica

HiRA Horard Wenticotion mnd Bk |
Assosment |

Y Figh Votage

S ini-Sutotion

v Madum Vaboge

[oc8 | O Cucur Bruoker |

OHSA | Occupononal heaith ord Saley
At

[ Farsano) Proecie Equipment

SCADA | Suparvisony Comirol and D
hcquistion

Contoct Barry Gass,
Actom Protection and Control,
Tel 011 820-511 1, berry gass@octom.coza

E: saenquiries@megger.com i ‘
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Political trends and issues relating to 21st
century municipal service electricity delivery

Historically only 12% of South Africa had access fo eleciricity, namely indusiries, mining and white urban areas. In
1993 this number grew to 36% (EFA-Electricity for All). By 2003, 70% hod access - o success rate of over 250 000.

The Bill of Fights provides for the right 16
have accass 1o housing, healihcare, food,
water, aducation and soclal sacurity. The act
fuither goas on fa say, “The State mus! iake
tensonable legislative ond cther measures,
within its available resources, to achievs the
Progressive realisation of his right.*
Observotions: Elacricity is not regarded
95 a basic right; and the constitution gives
Government on "autclouse” by using the words
“reasonable” and “available resources”,
Public expeciations

Electricity is regordad by the populotion os
being a basic right - this is further entrenched
by the Department of Energy’s (DOE) issue of
Free Basic Electricity (FBE), the govemments
EFA campaign in the 1990s (2,5-millian
households connacted). Alternative snargy
is frowned upon as being sub-stondard,
fangerous, ineffective, costly, and inconvenient,
The consfitution may not entranch electriciy
95 basic right, however if is generally
Secepied o3 @ crucial right by the populalion
= the govemment needs. fo deliver on this
mandate. Whilstsignificont strides hove been
made: through the EFA campoign, nural and
iiformal senlaments ore greotly lacking in
Service delivery — aThekwini bocklogs stond
o . 200 &

by Cauncillor Visvin Recidy, eThekwini Municipality

hes buil over 100 000 low cost serviced
houses ond boasts the mest successful
hosing delivery programme nofionally.

Implications of non-defivery

Violen! senice defivery profests, last seen in
pre-1994 yeors, ore becoming the order of
the doy. Councillors ara the {irst 1o receive
the backlash, The public is impatient and
canno be placoted any langer, This resuls in
thet and deoths, mesily vulnerable children,
in recert years. This is offen not reporied
(>R120-million losses per annum. The
‘govamment is now under pressure mare han
ever 1o delver, ond the miofionship betwean
councillors and fhe commurities they serve has
become siuined.

Pilot projects

We are currently amborking on pilots in
Kanville and Redcliffe involving ovar 1600
connections. Requirements are thal fhe area
st be scheduled for formal housing, ond the
land must be owned by municipally. Access
roods need fo be cut and tarmed/grovel. Shacks.
fhot ore in occess paths need fo be relocated
and eommunity buy-in obtained to prevent
tampering. Waer and sanitation are also
provided.

Not all sections in chosan oreas can be
resiculated. e o b

Electrification in eThekwini informal
setflements

Electrfication in informal seftfements was
discontioued in e post owing fo high cost
ond the temporary noture of the dwallings.
Ohton shacks erumbled cround the electrcity
Eonnaction and informal dwellings ganerslly
Eprung up anywhere, The Siuation is now quite
difarant s informal dwellings or numbered
ond controllsd by the housing unit

Fresent predicoment

The Zuma edministration heralded o new
“hope® for the majerity in SA. Service delivery
was g key element of Zuma's presidential
Bmpaign. We can no longer delay services
ith the “excuse” hat these will be provided
hen formal housing is estoblished. The
Tealiy is that services are required immediately
ondl it is govemments cbligation 1o prowide
these: services. Housing, which is o provincial
Binclion has ot been delivering = e Thekwini

S —

the piojact or encourage thai, Refocation of
shacks for aceess moy be problomatic. There
are expectations of theft from public lighting
ond legal connedtions. Areas that cannat be
elecrified will not occopt ltemotive eneries.
Residents exmect sanvices ovemight and are not
sensitive o budget consfraint. There is also the
sk of issue of Dok subsidies for the same family
wice, once for informal dweling ond second
when rlocoted 1o formal housing.

Miigation strofagies

Confinuous engogemant with the
communites 1o buld rust ond o sensa of
awnership.

Communities are involved in the
implementation, ond projects largely
depend on them 1o facilitote relocation
of informal dwelings in access mules el
Financial contribution comes. from the
municipality or Dok

tis nacessory to amphasise that famparing
will affect reticulotion, and encourage the:
community 1o report on thet.

Source DoE subsidies for altemate
energies viz. gas, gel, solor. Sel up
informel refollers in each area to provide
these services.

»  Parirer with informel dwellers.

Free basic electricity
Thekvini has oparoximately 74 000 quolifying
customers, but only approximately 64,000
collect their FBE tokens. Possible recsons are:
fhot customes ore no# awore of the rles of FBE,
the-of elachicty and that vending points are
expensive o access. Mibgation ocfions include
confinuous public awareness compaigns,
cantinuous meter sweeps ond removal of
servicas. The infroduction of SuperVending
and cell phone vending moy improve ccess
Tha issuo of FBE according fo sockl gronts i
an issue undar investigafion.

High cost of electricity

The poor need 1o be pretecied ogoinst the
25 o 30% increases. Tha mechanism o be
implamented is the inclining Black rofa Tarif
18T) ond FBE. Challenges ara that most
poar housshalds rent o mubiple fenants,
hove extended fomilies, and are the most
vwinerable fo high consumption costs. This
could be mitigated by indwidual meers per
rentol spaco, special cencessions for extondnd
families, or installing separale mefers per
fomily/rental unit.

Mitigation of high cost of electricity
Encouroge rduchon of consumption-réwords
for reduction such o Inclining Block Torfs.
Inform and educate consumers on climate
change and impocks such as Cyclone Gumeds.

Power 1o the people: the future

Elecricity is the anly acceptable solution 1o
the majerity, Recent regulation of pricing wil
influence greater use of gos os elachricily prices
g0 up. The public rémains cafious oboul
altermative anergies, Gavemment neads fo
seviously lock o effective. means of enabling
ensrgy ovoilobilty o the poor. Cheaprenewnble
eneagy is o “must”, (Wil be malisad through
increasing alectricity prices.) Serious research
noeds 1o be done fo provide cost effective
sclutions. The pocr do not have the luxury of
contemplating the future ~ now is what countsl

The govemnment needs to deliver... 1o an
Increasingly owore cansioancyl
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Strategic approach to skills development and

staff retention

An ehﬂﬂml engineer was asked why h- was leaving for Lendon to tak

position

company. Hi

Ll be a better u-nﬂlnnl

«and have a sense of fulfilment. These desires probably hold true for most of us. The question then is: how do we create
and sustain a professional working environment that inspires staff and produces the desired results?

When | hear the word "professional® | am
reminded of the sporiing world, Whot wos
once an amaleur enviranment has now
avolved info a powertul professional world of
spon. How hings have changed Salosis of
significant worth, bigh standarck

by A Vermoak, Melson Mandelo Bay Municipality

reliable. Emigration data, however, is less
celiable 03 some emigrmnts do net complete
paperwork or ara ot specilic s fo their
infentions. The above stofistcs ore herslore
consorvolve e he et losses e probebly
greater. The de wos

and the crtical importance of udhavmg are

characlaristics fhat hove emerged in the

professional era. Orne just hos o laok of videa

footoge of games ployed in tho distont past

and compare them to gamas played now. A

significant difference hes been the growih in

expertise ond the odvencement of equipment.

This growth can be ctributed 1o an increase

inasport coaching, odvanced squipment and

highly mativated and sidled ployers focused

on perfarming,

1 the light of these thoughts, one should ask

the following questions:

o Is tha omironment professionl?

o Ao tha solories comprtiiee?

® A ihere siruchures ond systems in place
to flord expert coaching and speciolisod
troining?

The working snvironment should be assessad

wilh rlerance fa hese queslions claiing the

criical obsiacles resuls

25 485 for the years 2001 1o 2003,

The finoncial implications for the country
reoch into the bilions of rand.

mpoct

Strategic solutions

Amojor concam in the light of the skil lnsses
is that o window period of opporiunity. may
be Iost for ax-experienced and experienced
personnel ta impart their knowledge fo th
nex! generation of inexparienced engineers.
Tha consequances of the above could lead
150 serious lock of experience and expertise
required fo manoge the industry efectively
for the next 20 fo 30 yeors. The foct that @

Resuorch in the UK indicates that sioff
turnaver by 2012 will cost businesses ot
least £6,2-billion and these unaccaptable
fevels of turnover impact significontly on
employer finances. This negative impoct con
primarily be oftributed to skill shortages and
demofivation of existing staff

Research suggests that In rasponse 1o the
question of why peaple leove, employers
answar "money’, whereas employees cita
ofher reasons such os: coroer development;
unresolved problems; working hours; and
stoff shonages.

Although career development is a key
contributor to stalf retantian, the employer

Strotegic salufions can fhen be impl d

s ol o stoff

aimed of developing o succassiul and
professional warking environment

The following hos been summarised infhisrespect
Skills lost fo South Africa

It has baen commonly recognised and
accepied that value is added to organisations
primarily through people and information
and nof, a5 was thaught in the past, shrough
the four Ms: money, man, machinery ond
materials.

Immigration and emigration -luluuct
indicate the net loss of il

mambers.

Employers should focus their efforts an
esioblishing systame thal would dilcourags:
high levels of stoff turnover, maximise potential
profits and promote effeciiveness in core
functions.

if amployees ore hurured and mode 1o (u\
that their career development is i

‘the employer then fey will tlend to remoin Vwﬂ\
1o thair amployar

From these findings it is cleor that skills
develapment coniributes significantly fo the

emigrated and the reasonable assumption
that o high percentage of experienced
engingers is neoring refimment moy result
in o rodical shortage of axperience within
the industry.

The following strategies are considared kay
i sustaining acceptable levels of engineering
skills:
Organisational structures
Once the sbisctives of an organisation are
estoblished, structures can be crooted with
eflactive systems that encouroge personnel to
fulfl thess objectives effectively. The problem
‘comes in when the siruciures are established
bitore nat flexible anoyh to.accommedate
new technalogy, improved methods and
latest trends. This results in the organisation
being inaflective and irrelevont, fhus losing
its compatifive edge.
Hers are some important aspects, for
supply authorifies in porficular, fo cansider
regording the wellness of the organisation’s
stems and their affectiveness in
long-ferm planning of electrical neworks;
methods and stondards; renewoble
enary; enery afficiency; demand side
managemant; equipment maintenance and
skills develapment and staf retention.

With regard 1o skils development and siof
refention,

professionals, engineers, ruchnlclam,
architects and reloled occupotions 10 South
Adrica, (The figures in brockets indicote
immigration minus emigrafion dota.)
2001: 6638 (953 - 7591)

2002: -6280 {1054 - 7334)

2003 -9529 [1011 - 10 540

Submission of s obligatory

the country.
This paper therelore cims fo propose

solutions in overcoming the skill losses o
sstoblish and sustoin o profassional working
environment. These solufions should provide
o momentum in developing a stable skills
base that can be relied upon 1o achieve the
objeciives of the organisation. Tha principles of
skills development are easlly undersiood but not

innovefive methads of developing personnel.
One approach s to employ mentors who
woukd creato an evironment of excellence,
professionolism and develop a sklls bosa that
would secura the organisation with enaugh
‘competencies fa hlfl its obijectives. This skils
bose should include contracied mwmwﬁ»
can be equipped to il vaconcies witi

and the figures ere therefore considerod

o ik kol

pachy

ofg i

embrocing the above.
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Contracted mentors

. w.f s 0 pasifive working environmen

C
capacily 1c manage fhe dev

mentors are appol

e, A v, oy 4

e realsed that it w
or him 1o be with

s of his career

opplicaris hove been
"u‘:r":r r 16 w‘w ‘I\“'* i "y appoirted wiy rectorote. A5 a result

S e crificol vacancies fllodond  responsibiliies 1o pers
peapie hod applied for eny ety personnel in their progress.

within the projects

EXOWELD

YOUR TOTAL CONNECTION

+ Exothermic Welding
+ Earth Rods

+ Lightning Protection

+ Copper & Aluminium Conductors
+ Earthing Design

« Soil Resi

ivity & Test Reports

« Exathermic Welding Training

7 +27 11 907-1355 » email: info@exoweld.co.za

www.exoweld.co.za
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excellent snvironments. in which to exposs
personnel, This exposure allows for o greater
undersicnding of the bigger picturo ond results
in the development of versotle personnel

Whilst | was praparing this paper o joumalist
contocted me and osked i | could respond
to-a few questions. His timing was opportune
becouse the response 1o his questions serves
03 & ussful summary and conclusion for this

The quesfions and answers are os follows:
What are the main couses of current skills
shortages in the SA energy industry?

An engineer wos asked why ba wos leaving
#o London 1o toke up o manogerial position
in an slscirical supply company, His answer

A good he unctons and

Adeire

smrior mambars of voll camarodaris among ol
Provilig inconives (ot 1l 12 Gehinws 4., presect

Vassobiy and Rectitny psitrs| el e iy T

oo parion Buidrg

. o i ]
0

et o b obcoking wih e i ody o coginees o e paper

Good intarparsons skils mﬂwm_,w_ ‘ond sirenigh ' maragament ix the
Lactoring on fha fondamentoh of sleckicy and

Good characier o il

il mipecied

bayend their s skl lvels

Table 1 ”

The fallowing are key development vehiclas

in achieving o skills base:

« Foundational lscturas during the week

. mum-g qummr.nn shofl, sspocially
manogesial

ior siaff, addressing mor
nnd e o il
Scheduled EC34 — occredhied prolessional
teaining comprising of twa to three
day courses covering key enginosring
applications such es protection and
renewoble fechnologles
Mantor ~ troinee mlafionships based on
formal ogreements estoblished omong all
statt

.

Design and ressarch projects
accommodoting ferfiory institutions’
requiremants and encauraging
pracices within the organisation
Az

+ Estblahing eccouniobily with he working

foc the feam leaders to ensure fhat funior
members of soffors coached i hisprocess,

General

The strutegiss outlined in fhis poper do not
happen unless thers is elfective leadership.
Coupled with this is exposure to the widar body
of enginesrisg 10 leam and grow in siep with
currant frends and betier proctices in which the
industey is moving forward.

Leadership

“Leoders esiablish the vision for the future and
et fhe sirotegy for getting there; they couse
chonge. They mofivale and inspire others to
90 i th. gt drection and ey, clong wifh

wih ther comparias fo lear and grow in
exparience

Managing the personnel well and

loping marale. An imporiont aspect

in moinfaining high stal morsle is 1o

i there are sufficient skils in

of skill loads to compeient il baing
overloaded with rasponsibily. A good
‘sfrategy in overcoming this is fo recruit
toam of irinees who can be developed
and norkired o b rdibs opplcont
for employment opporturites: wihin fhe:
organisation and o the industry 03 o
whole. This stateg provides exra honds.
ond @ good succession plan fo replace:
personnel who laave the orgonisation

 John Koer
Thers is excellent moterial on how to
lead effectively but it's not always all that
wasy 10 apply. In simple terms, leading s
aboul inspicing, influencing and moteting
personelloword somehing barer. Onice this
“hetter”

was thot he desired o professional working
smvironment so that he could grow, be o befter
engineer and hava o sanse of fulfimant. In
light of the above and the results of research,
Ibelieve that ana of the main reasons for skil
shoriages is the lack of professional working
environments. Other foctors that contribute.
fo this problsm are: axtansive fimes to rsoe
issues, sioff shorlages ond uncompet
salory packoges

How doas this impact on the industy? -
1t con have significont financial implicotions
o the industry with regards fo:

Equipment lailure due 1o lack of
infenance

Elfecsive orgonisafional systems brecking
down

Staif tunover
Insuffcient skills 1o deliver quolity service

How serious is this problem?

Statistics indicote that we have lost naccepiable
mumbsrs of skilled parsonnel, which now need fo
be replaced. | undersiood these reglifies better

whenl ey sections.of high |

well, sustaining growdh in the erganisction.
Esioblishing o cutura of learing, employing
mentors and devaloping o solid skills bose
is the "befler” but it has 1o ba manoged well
in terms of:.

®  Keepingtheseamsocused on the chjectivas
Ensuring that the right people with the right
glhumhMWMvﬁ in the.

growth, The obatacles ara clacfied in
the light of the goals aimed for and the
personnel are mofivaled fo overcame

established. Mertoring s very helpful in the
fulfmant of this process.

o Monthly team building events fo cullivale
healthy relofionships, comaraderia and
unity 1o malntain o positive warking
environmant

. avery tecm member's
contrbution

Evenly distributing the workload so that
marale stoys high and bumout stoys low

profle organisations together require of least
35 personnel ond have only ten ot present. |
st consider fhis scenorio and the statistics that
‘ove avorabla then the prablem is very safious.
How should ihis problem be oddressed?

* A collectiva and united effort from oll

indlustry siokeholders.

A W‘ﬂ‘;ndlflhlﬂ upgmcth applying |
shafegic n reversing the cegative
cycles. These solutions. should include:
developing a lsaming culure, employing
mentars and recruiting irainees who con
b developed for ob opportuniies witin

remain in the informetion loop

Nurturing healthy ralatianships

Industry involvement

Organisations such os AMEL, Cigré, ECSA
‘ond NRS working groups omongst cihers ora

.

d incusiry 03 0 whole.
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Skills Development Act and staff retention

The Skills Devel

was developed in response 1o the way companies

operated in the past. Emplayers used 1o

employ people umhmn skills and then teach them or just develop skills via uﬂlrllmm These people were then given
bilities.

certain responsii

As fime went by empleyers weuld tain paople
and wtilise them in mere responsible oreas,
without any incentives, and they could not
compete in the fulune when @ posifion opened
up. They would then have to teach peogple on
highes levels which demotivated them, Prople
could nof expand their knowledge ond their
contribution fowards e wark isefl wos fimied.
This ledl people 19 work thecugh their exparisnces
which was otined over long periods of fime.
without oy formal training and fhs employers
lost productivity. After realising the urgent
reed for irining, govemment had fo mafivate
employers lo paricipote in training and they
introduced the Skils Development Act

without adding any incentives and formel education.

by M D Mokoalg, Polokwane Municipality,

o SETAs

Lobour centres

The Skills Development Planning Urits in
workploces

By ancouraging parinerships between the public
and private sectors, and co-operting with the
South Afican Qualfication Authority
National Skills Authority

This is o bady established in 1999 fo
advise the minisier on: develaping pelicy:
developing shrolegy; providing quidelines for
implementation; acquiring funds from fhe

This is Act Number 97 of 1998, and # is
there 1o provide an institutional framedwork
1o devise ond implement notional, sector and
workplnce strotegies 10 devalop ond improve
the skills of the South African werkforce, and o
Integrote thesa strategies within the National
Qualificotion Fromawork confemplated in the
Sauth Africon Gualifications Autherity Act
(1995). Tha oim is-fo provide [earnerships
and finance end o requlate employment

sorvices

Purpase of the act

To devalop the skills of the South Africon
worktorca which wil resul in; improved quality
o ife; improved produciivily; promafion of saf-
‘employment; and improved social services.
To increase the level of invastment in aducation
and training in the lobour market and 1o
imprave the return on the investment,

To mncourige smployeas fo: s tha workploes
3 an active learning envircrment; acquira
ew skilly; arid be smployoble.

To encourage workers fo parficipate in the
leamerships and other fraining programmes;

10 provida ond rogulate employmart sorvices.

How to achieve the purpose

Theough the estoblishment of the lollowing
institutional ond financiol framework
camprising:

The Nafional Skills Authorky

The National Skills Fund

To liaise with the SETAs on policy and straegy;
report fa the minister on the progress made
in the implementation (monitoring and
avaluation), and fo exareise powers aver iha
purpose and within the act.

Cormpasion of the Nationa Skills Authority

and term ond vacation of office

The Nefional Skills Authority consists of

& A voting chairparson appointed by the
miister

@ Twerity four voling and thise rod-vfing
members appoinfed by the minisier

s non-vating executive officer appainied
in ferms of section 8(2){a)

The members referred fo above are:

 Five vofing members nominated by
NEDLAC and appainied by the minister
10 reprasent orgenised labour

® Five voting members nominated by
NEDLAC and appainted by the minister
o represent business

voting members nominoted by

NEDLAC and appointed by the minister
4o reprasent organisations of community
and devalopment inferests (which
include o woman, youth and disobled
individuol)

o Five voting mambers appointed by the
ministar 10 represent fhe state

s Four wofing members oppainied by the
ministerta represent educoion ond fraining

* Two non-voling membars with expertiss in
employment services

. A e ctiny mermber somided b the
South Aicon Guolifcation Authoriy and
‘oppointed by the minisier o represent hat
Mmq

The Skills Levy (Skills
Development

Fhel

embers as.
dum :Mrwwu tepresenting orgonised

labour; organised businass: erganised
community and development; and fhe
interests of the siate.

Constitufion of the Netionel Skifl
Agthority

‘The National Skills Authority must as 5000 03
possible after oppointment of its members,
adop is consiitutien which must provida for:
o Procedure for nominations

Establishment of committees

Rules for mambers.

Vating rights

Code of conduct for members

Dispute rmsolutions

Procedure for omending the constitubion

Delegation of powers
A mamber of the National Skills Authority
wha is not in the full employment of the sile
may be poid the remuneraiion ond aflowance
determined by the minister with the appravol
of he Minister of Finance.

Sector Education and Training

Authority (SETA)

SETAs are esfoblished in 1o provide for:

® The education and fraining needs of
employers and ampleyees tht use similor
maferial, processes ond fechaology (e o
melol indusiries); make similar products

and render similar services

iies).

« The pofential for coherant occupational
siructures and career pathing

e Economic grawth and development

Functions of SETA

* To develop o sector skills plon

= Implement its sectar skills plan

= Estoblish and promofs lsomerships

& Apply for eccreditation from SAGA.

* Collect ond distribute the Skills
Development Levies in its secior

* Licise with the Nationol Skills Authority

* Report 1o tha diractor-generol

* Lioise with Ihn emnlnrmem ol
tha departmy

« Appoint uuu necessary for the
perfarmance of its functions

Finances of SETA
® Collscted from its sector

* Money poid to it from National Skills
Fund
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o Gronts, donors

o Incoma from investments:

» Incoma from servicas rendered

Toking over the administration of SETA

The minister con direct the director-gansrol o

Oppoit an odmiristrator f i minites feels that:

o The SETA fails 1o parform its functions

o Thera is mismanagement of its financas

o lis membership no longer substantially
represents ihe compasifion conlemplated
in saction eleven

Learnerships

What is a leamership?

» A learnership is defined os o leaming

programme with @ structured leaming

companent and proclicol experience that

leads 1o o regisiered qualfication relofing

1aon occupation

A leamership includas proctical work

exparience of o specified noture ond

durofion

o A lsamarship leads to a quolificafion

registernd by SAGA and is related 1o an

‘occupation

Alearnership should be registered with the

h ed mor

The employer o teaining provider that is

party 1o o learnership ogreement may be

subsiiuted with:

o The consent of the leamer

© The approval of the SETA which registered
the ogreement

Coniract of employment with leamer

i ihe leomes wos in the employment of
the employer the leorner's contract of

rocsive the follawing as some of the reasons.
for lsaving the municipaliy:

« Battarincome (salory)

o Troining ard educotional apportunites

« Banafits thousing, traveling, meckcal eic}
+ Unsqual trecimant by supervisors

Other reasons why people leave their

w1 fhe leamer was not employed by the

amﬂum the =m¢mr must enter info o
wih the leame.

. "hn confact H' mb«mmuﬂ be within
the guidslines of Basic Employment et

s The controct of employment may not be
femmineted belor the period of lsomershin
ends

o The cortct of amployment moy expire of
the some time os the leamership ogresment
pericd

Financing skills development

The National Skills Fund was estoblished
using 20% of the Skills Development Levies
as contemplated in fhe Skills Development
Levies Adt.

Budget For roining by service employers
5 o

roer

o Aleomership must not be confused with
proctical expasurm

® Leamerships must be reloted to the old
opprenticaship

Leamesship agreemants.

This is the agreemeant which is entered info o

provinciol spheres of govemment, must budget
for of least 1% of s payrall forthe training and
education of their employees with effect from 1
April 2000, end may contibate hunds o o SETA

aroup of employers; ond o training provider

Wi are the biggest municipolily and the biggest
1own n the provincs wherein everyone is keen
¥

accredied by o rolafed body
The tarms of shi must
oblige:

. The employer o employ th lsomer or o

o reside.
municipaiiiss ars paying berer Incantives han
us, e.g Troneen, We have filed fhe vocancies

the leamer with the spacified practical work
experience; ond release fhe leamner 1o
attend the: and fraining s
in the
& The lsarer 1o work for the smployer and
attend the specified education and raining
« The training provider to provide fhe
education and waining speciied in the
agreement, and lh.luumur support

m Inamarship agreement must be in the
g wiho SETh i he

period uniil the new person can perlorm their
duties full.
We all know that electricol skills are scorce.
Otfier municipalfiies end Eskom come up
with o ideo of troining thair stofl immadiately
after appointment. This motivates people
who are working thers as they view it 0s 0
pnnibll growth epportunity. When posts
olways require significant
wmuq experience which we siruggle in
most coses to oblain. Nowadays we resort fo
| ! ilicates

prescribed
before the expiry wbd ul the durofion os
‘specified in the ogreement unless:
o The leamer mests the requirements for
suceassful complefion of he leomership
The SETA which registered the agreement
appraves of such ferminafion

»  Tha leamer is fairly demissed for o reasan
reloted 1o the leamer's conduct or capacity
s an amployee

1o N8 without experienca bus thay lecve chter
recoiving their Tk Test Corthicores.

Th arisans we have lest are cotegarised in

Shiing of partner and o forrily
Coses of cormuption or misconduct
What con be done to refain staffe
Pl recsonable solores
Hove reasonable and acceptable berefits
Encoutoge good working environment
Set clecr working conditions
Maintain disciplina
Recogriss and reward employees who go
the exira mile in sxsculing their dufies
Encourage skills development
Recognition of related ocadamic
quolification (s.g once off poyment i
one obigins o related trode, diploma or
degree)
Have o succassion plan
Organise work reloled workshops ond
courses
Moke frequant risk assessments
Provide adequate working materials and
equipment
Recognise the working expsrience of
smployees
Give intarmal candidates advantage whan
Hlling vacant positions
»  Have monihly or weekly compeitions for
the best performer
» Fill vacant positions immediately
Conclusions.
1t wos found that the Skills Development Act is
an ‘oct fhat con be used o oddress the ckills
shorage isse in the working environment.
Each employer becomes responsible for
developing the skills of his peoplt; ths
generating o pool of skilled people. The
shily deyelopmant progromime It krilicled by
smployes, developad ond implamented, by
SETA, limited or directed by SAQIA, ond funded
through the South Alricon Lavies Actto estoblish
leamerships. Educoted learners ore motivated,
employable and can be retoined
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Provi

on of bulk municipal infrastructure by

developers — a model that works

This paper proposes three funding mod:
models are bosed on the experience go

infrastruciure projects.

The provision of bulk municipel infrastructure
by o developer, an beholf of o municipality,
romally fakes ploce when it is pracical for
the municipality to incorporats the scope of
the shared external service with the instollation
of the developer’s intermal sarvic
the municipality lncks the financial and/or
Pessonnel resaurces fo underioke fhe exemal
works, In the majority of instonces when
4 develaper expedies the provision of an

by R E Zistsman, Geogower

in excess of the senvice contribution and
the ossociated risks of constructing high
voltage primery infrestructure, besides the

els for the provision of mainly primary infrastructure by developers. These
ined and lessans learnt with several privately funded municipal primary

high growdh potectiol, ore improctical as ha
fiem stohon capocity s prematurely exceeded
The farmer Johonnesburg Cily Council and

sassurance of copocity for a
Bulk municipal infrastructure

For the purpose of this pape, bulk municpal
inkrastructure is defined os fhe exterel shored

City Power odoy primary
subsfatins with 45 MVA units, The former
Praforia City Counil opted or 35 MYA unifs
while Centuricn standardised on 20 MYA
units. The ity of Tshwone hos subsoquently

 which
senvice numarous developments ond customers,

on primary substations with
40 MVA units. Ekurhurleni Metropolifan

itis limited
1o the extemal secondary cable nefwork
The typicol coptal expenditure reloted fa an
‘srfernal secondory coble nefwork required 1o
upply o development is usually less thon of
aual 1o the applicable servica contibution,
nabling such expenditure fo ba either

consists of the primary (high voliogs) source
indoed stafions, prmary ditrbuton inas
primary disirbution substatiens os well os the
sacondary {redium voboge) main fesder cobles
and swiiching stafons.

ipaliy prefers 30 it primary
substations. Tiokwe Cy Council hos recenlly
standardised on 40 MVA units for its new
132/11 WV primary subsiotians o opposed to
the 20 MVA units on the dsting 66 kY system

Devalopment of bulk municipal

Elechricity are

I or fully offset ogo
This scenaria changes somewhat when the Scops.
ot ashomed extemal service includes o secondory

4 mainly from copper, steal

and alominium, Price flctuations in these

motarials invaricbly influencs the cost of bulk
sl 4

The development of bulk municipol electricity
infrestructure by o municipolity is normally

Took
cables. The capacity of o switching safion, in
7ine ot fon cases, wil substarsiolly excoed the
capacity ollocation of the development, under
which sanvice ogresment i fo be provided by
the developar. The copiol expenditure incurred
In providing a secondary switching siofion
rlinarly excoeds ihavservice contribuion, ond
Most municipalities have devised refunding
Mechanisms for compensafing the developer
for the eddiional expense.

The post five years hove wimessed on ncrease
in the phenamencn whareby Torger” cash-
srang developers are compelied to fund and
nsiruct primary infrastructure in order o
expedite the desired copocity and sleciricity
35pply network o their developmets. Prmary
(high-voltage) infrasiructure is carsiderably
00 expensive ond poses greater consiruction
d salely risks shan its sacondory [medium-
~oltuge) counterpart.
While the development of municipal
Primary networks should ramoin the
fesponsibility of o municipality, there will
onfinue to be ingtances when a privale
developer is-canfronted with the need
1o provide primary nefworks in order 1o
acillote, and create an electricity supply
with sufficient capacity for o specific
development, I is concsivable fhel there
ds o be a benefit for @ developer 10
9cCept fhe odditionsl Hinancial liability,

forifs alike. The cast of eleciricity infrastructure.
hos soared over the post decade mainiy
due to the increases in fhe price of sleel
ond copper. The cost of o firm 40 MVA and
120 MVA primary 132/11 KV substation,
bosed on a conventional outdesr, double bus
configuration, is in the order of R48-million
and R78-millicn respectively, excluding land
cost. The approximate cost of o double
300 MVA circut 132 ¥ power lie s cumently
in the region of R3-million/km, assuming the
right af way sendnude is avallable.

of o master infrastructure. davelopment
plon. The moster plan is normally included
in the IDP and the capitel funds for the
comstruction of the infrostructure is budgeted
annually in accordance with the approved
IO Municipalities tend 16 apply smphasis
an creating infrastructure in so-called
priority arsas ond ‘z0nes of choica”. The
developmen pricrities of s municipality and
ihat of private developers are not always in
harmony.
The prosision of secandary bulk eleciicity
’ including 11 KV main feeder

Wvadiond
Fig. |

fluctuations in the copper prica aver he past
decode. It is avident thot the coppar price has
incraased by R40 000/ since the fum of he
cortury which i & stoggering 200%. The price
of @ 40 MVA, 132/11 kY power ransformer
in 2005 wos R2,6-million os compared fo
R7,B-million in 2008,

The supply copacily of o primory substation i
doterminedl by the size and number of ifs pawer
transhormers; fe. its tronsformotion copacity
The mejerty of lorger municipaliles have
standardsed on powertronsformers raed gbove
30 MVA, with 40 MVA baing the nom. Whils 20
WiV units were common nfha post experience
uring the foregoing development boom, which
ended obruptly in 2008, has shown that the

cobles ond switching siotions, by developers
i5 reosonably common and is ohen includsd
in the scope of works for o shored exernal
network 10 be provided by a develaper

RERRRRIERIE:

—— Copparpri Tanee
—— Linase (Capperice /Tomna)

o supply of pr i 20 VA
wonsiormers, especially in arsos disploying

Fig. 1: Trend in copper price.
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Fig. 2¢A primary subsiotion,

The provision on the other hand of primary
bulk slectricit infrastructure by o developer is
neither unique nor ideal for various reasons
oddressed in this poper. The development
of capital-intensive primary electricity
Wlrostrachure, by, o developtc peviding the
apenditure, can only toke
ploce. on the basis of o ‘willing developer,
willing: municipality”. This s becouse the
capital expanditure for  primary subsicion

initial <opi

is required well in advance of the legal
obligation for the payment of tha ensuing
sorvice

Primary bulk
should tharefore ideally be developed ond
poid for by a municipality and the copodity

o sarvice 65
an external and on Internal service
respectively

ereated in fum allocoted fo
‘ogoinst the levying of a service contiibufion.

Exoimples of primory lnfrasinucture provided
by devalopars

One of the first privately developed
primary substations in Preforia was 1he
Kosmosdal A (20 MVA) subsiafian in 1996
Orher substations which were developed
by real estate developers in Preforic
include the Rasloww (40 MVA) in 2006,
Kosmosdal B (120 MVA] in 2010 and currently
the Camwall Hill (40 MVA) subsiation. The
jhlands substatian is in the process of
being rocenfigured by o devaloper in order 1o
create an addiional 35 MVA stafion copacity
therely freeing up capaciy for the developer’s
development, The reason for the success
of these privaiely funded projects is due to
the appaintment of a compatent team and
through inimate involvement in the design
and esecution phases by representatives of
the City of Tshwane.

for the
yel 10 be established and prockimed by fhe
developer
A ten yeor expiry period for the cllocation
of copocity fo o developer who wishes To

The of primary substations
is more complex and infricata than hat
of modium valiage reficulation projects
and necessitales expert ond professional
contracting crews and the dedicafion and

of the of the

expadite ine provision of o primory

is advisabla' The securing of the copacity
allacafion, assigned fo a developer, within
the fen year resircfion period could howsver
pose a risk of under-uiiisafion. Experience
during fhe pasi development boom period hos
shown it typically seven years s requirad for
a relatively “lorge” develaper to toke up ond
uilise @ 40 MYA capacity,

The pravision of primary infrestructure by
davelopers con bacoma complicoted and
problematic, if the copacity cracted in o
primary substation s exclusively ollocated o
the developer who expedited the provision
thereod. Tha notion by some devalapers
that “they own the copacin” of the primary
substation which they hove provided is
incoetect s ance the inkasicturo i onergised
it automatically becomes on assaf of the
municipoliy, Thera is an old adoge that sates
*He who owns the gold makes the rules".
There are som oppartunistic davelogers who,
given the chance, will interpret this odoge
08 “He who owns the power (MVAS) mokes
the rules”

elactriciy drvisicn of the municipality.
Service contributions

Sarvice contributions ariginoed fom section
121 of the ordinance on town planning, and
comprise tha once-ofl, pro-rata engineering
contribufion made by @ developer fowards
he cepitol costs of o shared bulk engineering
nefwork fo meef the nosds of o development.
The muricipol policy pertoining to the senvice
cantrbution borthe provision of an electricity
service must, in oddition, be consislent
with the directives and requirements of
MRS 06%: 2004. The cantribution for
electriciy s fo be colculcted in eccordancs
with the tarif policy of the municipaiity in
terms of the Local Governmant: Municigal
Systems Act 2000 (Act 32 of 2000) ond
NRS 069 2004,

Service eantributions and the ordinance on
fown planning

The erdinance on town planning, 1986
Ordinance 15 of 1986) distinguishes
betwsen township establishmant on the one

The provisian of bulk
by develapers must be undertaken in sirich
occondance wih the standords and fechnicol
spacifications of the municipolity. The
grocurement procedures should be odopted
whers possible.

hand ond sub-divisions, re-land use change
and consent use on the other. The ordinance
defines the following responsibilities and
statutory requicemonts:

o Thascops of the works k

The fthe muricipality
the devoloper for the provision of sach
sanvice,

The mutual capitol contribution to the
service by both the municipaliy and the
developer towords the cost of he service

Type of sewice: In forms of section 117 of
the ordinance, the clossification of a servics
s external or intemal is to ba by ogreement
betweer the municipaliy ord fhe developer
This is nermally endorsed in the sarvice
agreement. In fhe event that on agreement
cannct be reached, ihe parfies moy refer such
matters fo fhe Services Appeol Boord

Responsibility for the provision of the
service: In terms of saction 118 of the
ordinance the devsloper is responsible for
the provision of the infernal anginesring
senice, and the municipally is responsible
for the provision of the external enginseting
senice. Notwithstanding the foregoing, wih
agresmant any of these services may be
peovided by either pory.

Contribution towards the cost of the service:
In terms of sections 120 and 121 respeciively
of the ordinonce, the municipaliy hos the
rasponsibilily 1 cantribute fowards the
provision of @ parf of fhe infernal service
and the. developer hos the responsibility to
contribyte fowards the provision of the exemal
sarvice, i.0. service contribuion.

Sub-divisions, consent use ond fand-use
change: The ardinance makes provision
ihat the principles which prescribe fownship.
developmants apply aqually to sub-divisions
ond changs in lorek-ute.

Service contributions ond NRS 0692004

INRS 069 refers fo senvice confributions o5
copitel contributions, This code of practice
includes the network siandard for determining
the kilovolt-ampere (YA} capocily of the
network 1o-be odopted by municipalifies.
Devistions from the nefwork capacity
standard should be mafivated o devslopers
and NERSA, SANS 204-1; 2008 must be
considered with any amendment o the
netwark capdcity standord,

FERRREIRERRRRER

—mcar —moo

sarvica 10 be provided.

Fig. 3: Toond in sarvice contibution torfs
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External servics.

An external service Includes the entire
alectricly systemy extemal ta the baundary
of the davelopment raquired to. sarvice the
davelopment with o reicble ord continuous
electricky supply, against the copocty limit
ogreed in the service ogrmement, The exemol
service therefore encompasses the Eskom-
municipal point of supply inferface (HV in-feed
siation); the primary distribution fine network,
the respective primary disrbution substation
and fhe secondary network. In the majority of

In the cose of the City of the
service contribuiion hos remained constant
at R942/KVA, irrespective of the level of
connectian. The service ontribution of the
City of Tshwane for o connacticn direcily
from o primary subsfafion has increased from
R106/KVA in 2003 to R1428/¥ in 2010,
The iypical trends in the service contribution
tariffs of municipalifies in Gauteng are
approaching volues of R1500/kVA es
depicted in Fig. 3.

H:ymmv of sewvice contributions

ary ane devslopmont but comprises o shored
senice which supples several townships ond
davelopments with elacicity.

It is therefora necassary that the servica
contribution includes a port contribution
fowards the cost of sach slement of the
primary and secondary systems from which
systems the capaciy for the development
is derived. The part contribution should bo
calevloted on & prowroto basis of capecily
alloceted 1o & devalopment/townshi versus
the total supply copacity. of the specific
element of tha exemal system.

Pollcy For levying of senvice contributions:

Municipolities ars 1o ensure that th
policy for the levying of slactricity sarvice
(copital) cantributions s consistent with
the code of practice for the recovery of
capitol costs for distribution network assets,
NRS 069: 2004. The policy of most
municipalities doss ot mokis ollowonce hor the
fmmdmm?mo-hbymak

oie ks et oblgaton v
Service

2004 olthaugh eoch municipaliy is required
o compile s own standonds according fo ifs
parliculor circumsiances. The provisions of
SANS 204-1:2008 must also be considered,
The-approximate cost of The initiol siage
ol o conventional 40 MVA firm primary.
substoion is R50-million. The ovrage cost
per kYA for the infiol stoge of the primary
substation bosed on the foregoing volues is
RIZ50AVA. The incremental cost or provision
of an addtionol 40 MVA stoge is R1 5-millcn.
The overage cost per KA for the extension of
@ primary subsiation, in the coss where the
e i

mmw p«mhh i b procbratincl

a@ BTsikVA The reoson for the difference in

least pr
of the extermol nnd infernal services.

The City of Tshwane for instance is only
prapored to issue o saction 101 ceriicote
for township proclomation once the service
contribution is poid or allematively if the
external service, which was ogreed
provided in liew of poyment of g service
contribution, hos been insiclled, The City of
Johannesburg on the ofher hand enables
the early praclamation of 6 township prior
1o tha payment of tha servica contribution,
but withholds the section B2 certificote uotl
the external and internal services heve besn
instolled and ony service confribution has
been poid. This arrangement is in line with
the ordinonce and is considered by mony
developers os the preferred process.

When o developer ogrees 1o provida externol
infrastructure in liew of partial Aull poyment of

be

for the intial

mmsmmin primary substion is dus 1o the
foct that o firm capaciy s required from tha
onset which necessiates the provision of ho
A0 MVA fransformers for ene sffecive 40 MVA
stoge. The entire earthworks, Incoming line boys,
bus couplersaction and fhe control building
e normolly essential for the infiol stage. The
avercge cost for the consiruction of o 120 MVA
flem pirimary subsation is RA6SAVA
From the foregoing itis eviden that the overoge
costof tha construction of the primary subsiation
diminishes o3 the installed firm capocity is
Increased. The capilal cost howaver increases
with the. provision of oddifional copaciy. The
aweraga cost of @ primary substotion compares
fovarably with the service contributian foriffs,
especially considaring that in most coses the
developar will need to establish the initiol stoge.
of the substation.

their
respactive. policies 1o include the provision of
pricsary distribiution networks.

W is prudent fo conduct o public poricipation
process with developers and enginesrs fo
exploin and invle comments on the proposed
amendmants fo o servica conribusion levying
D'dim Any significant devicticn from the code

developer to finance and incur costs i espect
of the infrastucture in odvance of the spociic
muricipalty’s egol cblgeton forthe poyment of
the service contribiion, The advance payment
of capiol couts in e of ofstting future sevice:
contribuions is 1o be frected as legal service
coriitons fom ha are! 5 such omouris
should

portes including NERSA

Sarvice contribution toriffs for electricity

Thes network copacity stondond rofe is the R/
VA torifi ot which a municipality, by virue of
s officially pramulgated electricity cantribution
torfff palicy in terms of the Local Governmant
Municipal Systems Act 2000 (Act 32 of 2000),
from fune 10, fime chalge sarios conlibiion
charges in respect of KVA/MVA external

for the
provision of an external service

In terms of the grdinance o developer
s responsibla for contributing fowards
the external service, which under idec!
circumstances should be provided by the
municipality, unless the development is
classified 03 o “leoplrog* development.

which the payment of o service contribution
is enforceable must be considered. This is
M.ﬁ.mm&mq developer provides

primory substation o3 in most insfances fhe
dwdupov will only conclide the subsequent
sarvice ogreaments. for il the developments to
be supplied from the substation affer of least o
five yaar period. This Hime pedod is dichated by
the market and ather factors.

area of elaciricy supply and disrbution.

Atthe tum of fhe century, the bulk contribufion
tariffs of severol municipolities were not in line.
with the:cast of slectricity infrastructure, Service:
contribufion taritfs have sinca increosad
significanily to counier ac fhe effect of the
iacieots i the coppet and sieal pricek.

Servic
costs for primary yma, inkastructure

Service contbution torfs for new fownships
should be basod on the kilovolt-ampare (&V4)
26ning ADMD standord for urban areas of the
mmmuwmwnaumwmm
the primary

etk

A leapirog devel is defined ot o
development outside the urban edge. In the
cosn ofa eapirog devslopmen, tha develaper
s obliged 10 pay for the full cost of providing
the extornol service 1o such @ development
ven if the cost exceeds fhe normal sarvice
contibution calculated in accordance with
the copacily required for the developmant.

Offseting copital against bulk contibutions

The eleciricity farif policy of most municipalities
makes provision for the offsetting of ssrice
contibutions against the cost of providing the
exdemal service or ony port thersol. In mest
nstances the service contrbutions o offset
‘ogainsi the cost of the sacondory nefwork which
s considermblymore aordoblefhon s grmery

counterpart. A devek



1d o develope, and such

difcult for o munkipolty fo
nomoly budgeted for payment in subssquent municpal fi

financial mechanism of providing “copper” in liew of
ble if the extemal service

The conventions

the payment of servics con

s limited 1o the sacandary network

o install @ secondk recuiet GpOEN 1O
supply the developmer
case of o prmory infrosh
<apaciy ratings and re

Secondery versus primay

The typicol exterol secondary service pravided by o deve s
and inswallation of cabling between o substation ond
of he development, T
Gependent on he location of the closest subst

and the avaiiobily o

pare capocily on he £xsting
@ cost af the extemol secondary 3o
castis aasly offsel ogainst

jce s less than

In mostinstonces,

municipolity

In fimited coses the municipaliy will requirs o developer fo establish o
secondory main feeder cables. The

Switching stafion ond the s«

gt ¥ nece o switching
Sion. The municipaliy will nomially refund o developer for the excess
o8t incumed in he provision f @ swikching stotion, unless s dedicored
o the development.

As previously stated the peowision of primory infrastructure: by @
daveloper s rore. Howaver thera ara. insfonces when g developer
& required fo provide primery infrastrucure which will be limted to
Providing ha inifiol or o subsequent stage of o primarysubsiation. The
o8l of the initol stage of o 40 MVA substafion is obout R50-million
Due fo the mognitude of the eapitol contribution, It is not olways
Possible to apply the conventional method of financial compensafion fo

afive compensation

the provisian of primory infrastructure and on alt

mods| is cequired.
When is it viable for o developer to consiruct a primary
Substation?

o developerto decide
ta create capacityfor

© business decision
nary substat

" shod, f boils down

*0fund the canstruct

8 development

While many developers may intiolly indicate their willingness o

Brimary infrasinscture in order to fociiate the creatian ¢ f copacity to
# ten yeors hos

-ynnmma-mmuwu-._,.n.wmm rqr«rw:
with mumuwm,, for the construction of primary subslations ane
o wentional 40 MVA firm

Javelopment squate fa R50-millon, isexcessiva and will
the feasibility of the development.

s 10 on average cost of
A senvica coninbuion farifs

siment for 40 MVA
RI250/VA whick s i fne wih som

is bosed on
fon ond excludes the cost of fond
may equate
Ay

erline lo connect the substat

Pows:
!

or the. Subsiotion. Despite the foct that the cost/c
10 the current sorvic

o farifs, the need for ottt copoc

cor

1o ten yeors
rani and will probobly fake some five 1o fen Yoo!
v modal successhully addresses the
it well usuolly nef be

ons”

cn o

‘:ﬂlw investment for funre e
bl for @ developor 1o provide @ prmory substafion

=
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Foctors fhat improve the feasibility

buslvel, i

6. no necessory o consiruci a powerline

o connect the substotion ta the system,
 Developer owns he land for the substafion
and does nof need to purchoss it
Areletvaly high il capacir requirement.
An ulfimats copacity requirement for the
davelopment that exceeds or equals fhe
initial substetion capocily.
Relatively short herizon.

the municipal policy document which should
be congistent with SANS 204-1:2008 and
NRS 069: 2004

Service contibution: The service confribution
for the developar's devalopments, included
in the service ogresment for fhe provsion of
the infrasinicture, i fo be colculated os the

C

determined by the sum of the zoning ADMDs.
of the erven of the townships/developments,
but not exceeding two fhirds of the new/
additional firm transformation copacity of the
primary substation in ordar 10 feserve COpacty
for other developers/customers

Scope of primary works: Defermined in
mmuln:\lon wnh Ii-pmun\apuw, but restricted
which is a function

or ooy o specihc

f indnadual

A e e

. provide
the DuwerWnsiwmm 0 free ssue ilems.
The purchose price of the land for the
davelopment was below market price and
e full/pariial cost of the substation can
be factored info the land cost,

It i essentiol for the develaper to procesd
with the developmen, irespective of cost,
o make capocily avaflable.

Financial madels for campensating
a develaper for the cost of providing
primary infrastructure

This poper proposas the following fhree.
models for the provision of municipol primory
electriciy infrastructurs by o developar:

s Capital cantribution rabais modsl

o Copital contribution cffset model

« Capital contribution loan modal

.

servica ogresment for the specilic service
agrosment for each ensuing development.
Scope of primary works: Determined by
the municipalty in ordar meef o least the
overall copocity raquirament of fhe relavont
doveloper's development/s.

G by developer; The copitel
expendiure it be imited 1o the product of the
fxed capacty allocation and fhe caniribuian
tarif ot the fime of signing the coniract

Copital expenditure by municipolity: The
mumicipoly must proside the power ransiomers
as free [ssue fiems, and must purchass or

Copital yper: The capitol
expanditurs is equal fa the cost of the primory
works as defined by the scope of warks,
axcluding any lond cost, but including interest
ond all professionol fees.

Capiiol expendiiure by municipality: Normally
o inifial capifal expenditure, besides future
capitol refunds

Sourca of initial copital: The davelopar who
ogrees 1o expedita the instollation of the
primary infrostructure, ond who cccepts the

of sacondary anmm-, s
model is the preferred and dedicated model
for the prowision of a primary substation. The
second model has been ullised successiully
far the consinuction of three municipal primary
substations, wilh & fim copacity roting of
betwesn 40 MVA and 120 MVA,

While the developer is octively invelved with
the construction and project

tha copital expenditure.
Service confribution fariffs: The service
contribution torifs o 1o be the appiicoble
tarifs ot the time of signing the individval
service agreemants for each ensuing
lopment of the developer providing the
copital expenditure. The sarvice contribufion
toriffs ruling at the fime of signing the
agresmen for the provision of the municipal
i s

rasponsibiliiies in accordance with the firsttwo
madels, the third model makes provision for a
daveloper instead 10 loon the required capitol
Tunds 1o the municipolity without bacoming
actively involved in the construction and
project management f the praject, which in
furm s undertaken directly by the municipality
The odvartages ond disodvontages ore listed
for soch madel.

Copital contribution rebate model

This modal is bosad on the conventional
method filisad by municipalities fo refund
developens for the pravision of shored netwerks.
In the case of the provision of primary
infrastructurs, the magnitude of fhe refund
s substantially lorger than that of secondary
patworks and nermally takes ploce over an
sdtended pariod. This model is rarely opplied
10 the pravision of primary infrastructure due

deekopar is antiled fo @ refund plus ineres.

Robote: The rebafe is determined os the
diffarance betwesn the capiol expenditure by fhe
developer and the sum of the refevant service
contrlbutions for he developer's developmens,
which s o ba calculoied wsing the opplicable
sarvice contribuion tariffs of the fime of signing

exprop: r the prirncry focility
Sourcs of initial copial: The developer who
agrees to expedite the installation of the
primary substafion, and who agrees o provide
the full upiront poyment hereaf including
srofessional fees.

Service contribution toriffs: Tha service
contrbution forifls shall be these in force
at the fime of signing the agmemer for the
pravision of the primary works.

Saurce of rehund: No physicol cush rofund s

‘bymaons o indiidualsignod senvics agreemeris.
Inferest: inferestis not applicable fothis financial
modelas the developer is quaranteed o spaciic
capaciy ogains! toro service contibuion which
hedges against future increases in the standard
foriffs for sanvice contributions,

Capital contribution loan model

Thia model s similr fo the copital contribution
rebate modal, with the exception thot the
devsloper or customer loans the capiol to
the municipoliy for the funding of the works,
without bacoming directly involved in the
exscution 6f the works.

e Th " P

” based ADMDs of

sownfunds  goer o I

orfro i ey buslawe] iad in
share the networks.

Interest: The municipality must confraet
1o repay such funds including interest, in
accordance with clause 6.4.10 of the special
circumstances in SANS 069:2004.

Capifal contribution afiset model

This model is based on ofseting the cost of
the primory works agoinst the future service

hence the municipal reund,
aflocation: The coparityallocation s
‘based onthe sum of the kYA koning ADMD: of

ibutions poyable 1o the municipoly for
the shared exernal senvice by the developer
wha has ogreed o expadite the insialiation of
the networks.

the municipol policy document which should
be consistent with SANS 204-1: 2008 and
INRS 069: 2004

Scope of primary works: Dalermined by the
municipality in order 1o meet ot leost the
ovaroll copacity requirsment of the relevant
davelopr's developmen/s.
Capitlioaned by dewsiopes: The capitl amount
oaned to the municipaliy is o b by mutis!
ogreement but ypically will squol the cost of
he primary works less the: capital expendiure of
the municipality. The inclusion of land cost ond
professionol fees is sublect fo negotiation.
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Spreadsheet tool to compare metropolitan
municipal tariffs and Eskom large customer tariffs

wthor ) larg:
of l:umnla:‘l’.dr:::nnlr, of the data sets are then applied 1o the various municipalities 1o compare

revenues that will be generated.

refl . In this pap:
city purchases for the City
the possible

by Stephen Delport, Ekurhuleni Metropolitan Municipaliy

For many years, the AMEU conducted
on annual survey amangst o selection of
municipal eleciicity distributors, Eskom and
& Namibian utility, in order to attempt fo
esfablish o comparison of cost 1o o sample

of domesiic cansumers [four assumed levels
of consumption) and demand related (30%
and 60% load factars ot four essumed
demand levels), based on the elecicity
fariffs levied by these distributors.

As maost of the eleciricity is purchosed via
Eskom, the fari comparison alsa indicotes
the Eskom prices os reference. However, the
Eskom prices may not be o fair reflection s
these prices will not reflect all the additional

Inelining block rate toriffs (1BT)

One of the next big issues that will need
mora debote, relofes fo the NERSA proposed
inclining block rate tarifis. At the NERSA
public haaring for municipolifies, those

applying for an overage increase cbove
the guidsline of 19% ond 22% held on 3
June 2010, and from the well informed
preseniations, it was clear that there are
congerns in this respect. From the Issues
raised the following are o bs noted

o IBT issuss were nat deboted during the

NERSA hearings

« IBT propasals hove been solaly made by
NERSA.

16T proposos should ol be dane without

€onts fo canvert cost from
the transmissian level 1o distrbuion level
The matter of befween

« Daio is not radiy ovailable 1o enable
lit ta do on accurate

different groups of customers is ona that
will probobly be a controversial issve on
the table. The author is olso of the view
that future torift re-dssign should be so
bolonced, that it prevents, as for as possible,
the explaitation of tarifis by consumers
Tha tariff structures should encauroge
Sensumars wha want fa chonge, fo ake the
effect of pricing signals imto consideration.

Table 1; Siandord Excel famuloe vred to esroct 18T ork da

=~SUMFFS{F2.F250000,F2.F250000, >0 F2:F250000," <507
=SUMIFS(F2:£250000,F2.F250000," > =507 F2: F250000,"<350°
~SUMIFS{F2.F250000,F2 F250000> =350 F2.F250000, <8007}

s =800 F2:F250000,<800007)

colculofion of the revenue impoct of the
proposed 1B tarifis.

The procticol imlication of opplying IBT
Tauifs has nof bee

n considered.

With manuol processes, reading period
of 3 - 5 weak becomes vary imporiant.

.

Gre of the reasors for siating a point on the
1BT tariff, is-do highlight the fact that dota is
ot recdlly aveilable. The author has obiained

sufficient data from the City of Ekurhuleni
financial system 1o enable the exiraction of
‘meaningful doto with the following stundard
Excel sprecdsheet formula (Table 1 ard 2)
The first rom in the tabla indicotes that & fetel
of 218 customers used o combined value
of 4107 kWh units par month. The averoge
consumption for this group, therefore, is
19 kWh wnits per month, This may either
be reloted to houses that are nof occupied
permanently or othar reasons, e g, tompering,
foulty metars, efc.

From the results obtoined, the City of
Ekurhuleni was able to structure on BT toriff,
although fhe torf levels af c/kWh had 1o be
higher than the NERSA guidsline in order fa
profect the cit rovanue sfreom.

Revenue requirements

The storting point for o tariff study is to
deformine the fair revenue requirements of
o municipality. The revenue requirsments
will then be caleuleted by applying the naw
increased tarifis by the forecasted various
consumption quaniities. Cognisance should
be taken thot NERSA is in the process of
considering the application of o new fype of
revenue requirement regulatory methed. This
moy be similor 1o thot applied by Eskom and
is based 6n o return of casels methodology

¥ g

=COUNTIFSIF2:F250000," =0 F2;F250000,"<50")

0000," >=50" F2:£ 250000, <3507)

~COUNTIFS(F2 250000, = 350" F2:F250000,"<600")
~COUNTIFSF2,F250000">=600"F2 F250000,"< 600007

o i spreadshoet

14746245

218 19
1106 225
2013 )
10723 1375

Foble 2: Somple o results obined with abovementoned s




62nd AMEU Convention 2010
—_—
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Fig 1: Tosol revenue generoted.

Rea.00
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Fig. 2 Cost par VA . cost per K

The completion of o cos! of supply study
15 @ complex undedoking. The abjective is
10 establish what the costs ara of supplying
different fypes of customers af vorieus points
‘on the elaciricity network. It is made complex
because of various factors and ane of them
o be mentioned is the “unpopular results’
fhat may emanale.

ED! Holdings and REDs “call for
reform®

For many years now it wos highlighted that
the current electricity distribution industry
structurs within South Africa does nol
further the gavernment social and economic
development abjectives. The South Alricon
slectricity distribution industry is seen 1o
be highly frogmented with lectricity bing
provided to customers by Eskem and
appraximately 187 locol authorities

The cobinet has recognised and respanded

Provide low cost electricity o ol customers

Frovide a relioble and high quolity supply
ond service 10 all customers

Qperate in g financial and efiicient
menner

One of the compelling roasans for tha REDS

resiruciuting drive wos the disparity and lack

of transparency in electricity toriffs in South
rica. Dy ir

from 1985 unil 2000, i may be concluded
fhat the tonff schedules that were In place
in municipalities have “grown” info their
different forms aver many years and ore, in
most cases, exfremely complicated. A generol
chorocteristic of most of them was fhat they
favour fhe domestic customer o the cos! of
the business and industriol anes

Compliance 1o legislation and
National Treasury circulars

This poragraph is nof meant o provide an
eshausiive list of legislafive matiers hat need
1 be complisd with. It s, however, necassary
1 highlight he torifs read to be sustoinable
and need 1o be of o level which enobles a
municipality lo mast i finoncial commitments

The Locol Gorrnment Municipal Systems Act
{Act 32 of 2000) siates, amangst ofher things,
the following:

74.(2) A toriff poliey must reflec af least the
following principles, namely that —
(d}tarifis must reflect the costs reasonably
ossocioted with rendering the
service, including copilal, operating,
maintenance, adminisiration and
replocement costs, and inferest
cherges

ledfariffs must be sed at fevels thart focilltote
the financial susiainability of service,
taking inio account subsidisation
from sources oiher than the service
concemed...

The Municipol Finonce Management Act
(et 55.:#20031 states, amongst other things,
the followir
1351) 'nu ‘primary responsibiliy 1o avoid,
and resolve financiol prablems in
:'i.n”un-ewﬁn rusts with the municipalty

(2¥A municipality must meet its financial
commitments.

‘3) i municipality encotnters serious

«and foriff levels to the end customers it i,
and will remain importont 1o sef up o sirategy
10 move the different utilities towards cost
reflactive ond standardised toriffs.

On é Decembar 2000, the racommendations
of the Municipal Demarcaticn Boord came
into effect where two or mare municipolities
wace mesged o form ane. This precess mean
thot some municipolities distibufing elecriciy
ot lowar prices moy have merged wih some
doing 5o ot higher prices. In the process,
slectricity prices were either increased or
docroased.

in meeting s focnciol comiments,
st immediately

{o)seek sajufions for the problem;
@MNMBWWW
the MEC forfiiance in the province, and
{c} notify orgonised local govemment.
The Nofianal Treasury's Annexure 16 MFMA
Circuler No. 51, dofed 23 March 2010,
amongst other things, states the following
«wHowever, in their torlf applications fo
NERSA. motivate for higher

to the need for reform by approving the impact on theis eleciricity services,
blueprint raport an EDI resuciurng 15 Unleruraily It saoms that nct moch s ® 5 A
Februory 2001, hoppened pos o Chachiy

distribution industry bo reatructured 30 that ok ifoct i i e
it is able fo- fha s of diferent Virk siruciures, FeSH sk i fery i or greced

Mhm‘wﬁ]’ % inc
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o the cost of capifal expansion programmes
and repairs and maintenance
o thalobour (i, the wage ogresments wif
unions) and ather input cosis or services
provided by the municipaliy or entity
the need 1o ensure finoncial susiainabilily
local economic conditions and
the affordability of electricity services,
faking info considleration the municipally's
indigent policy.
In fhe case of the City of Ekurhuleni f is clear
from the graph in Fig. 1 thot the tetel revenus
generated by Eskom toriffs during the winier
peak hour periods is o least wice a3 much
3 the-siandard fima and of least four fimes
the cost of off peak or demand charges. This
may also be the case of ofher municipalities
nl a clear signgl in what direction municipal
TOU torifs should mave.

...

Furthermore, if ane analyses the City of
Ekurhulani electricity purchase cost from
Eskom, which is mads up fram approsmotely
94% an the MagaFlex, 5% NightSove and
0.5% MiniFlex tarifs, ever the lost six yeors,
1 shoud be noted how sucden the impact of
Eskom pricing signals have chonged towards
@ much sironger emphasis on ‘snergy’ (KWH)
rather than demand. This emphasis 00

Néw sets of tarifls and/or tariff structurol
changes,

The groph in Fig. 2 clearly indicotes thot for the
very fiest fime in many years, the energy pricing
Sgnal per rond volue of 100 kWh vs. the rand
Volue per kVA demond costs are higher than
those of previcus years. The data is bosed
n the City of Ekurhuleni and indicates the
ongar weight an energy for eleciricity
Purchased since July 2003 fil June 2010.
M this fact is missedsnd kiWh ond VA costs
918 enly incraased by the same proportion a8
'®Quired by he normol revenus requirements,
* may resylt in extremely skewed torff signals
Which moy have negaiive results on cetain
Customers, ance fariff rationalisation and
Standardisation are realised in the South Alrica
disirbusion sector.

1. 3 the grean bars clearly indicate that for

Period July 2009 fo June 2010, in terms
of percentage incracses/decreases, that 1bo
demond (VA) purchases cost fr the City of
Eahiteni octugly decreased in comparson
" the period July 2008 to June 2009. The
"o bar indicates. o shifl in emphosis lowards
Semang (kva] costs during the month July
2010

B9 4 cloorly ndicores forthe period July 2009
19 June 2010, in terms of percentoge increases/
Becraases the gy (k¥¥h) purchases cost ot
e Ciy o Exurhulent octuoly increosed more
0% WA cost and thus clearly indicotes et

City of Ekurhuleni Percentage Increase in R/KVA:
Purchases of Electricity : July 2006 till July 2010

e

1w00%

ol SRR RERRRNRRE RS
o !

g 3: Porcontoge increcsh n R pe KA July 2006y 2010,

Percentage Increases in ¢/kWh only: July 2006 to
July 2010

\
wn§EE5RERREEEES

|
(T
Hn

Fig 4 Pircaninge ncreaies in C/HWh only. July 2006 o Juy 2010.

there ot higher amphasis ploced on energy

costduring 2009710 fhon grevious years. The

o bar indicoles 0:23% increcse for the current

year July 2010

Fig. 5 Is.@ combinotion of Fig. 3 and Fig. 4
e dificulty that municipal forff

and depicts culy ol

Lorge customer fime-of -use foriff {medium
valtage): (TOU tarif > 100 kvA)
City Of Tshwane Metropalion Municipality
2009/10
® 11 k¥ supply scale toriff; (kWh and kVA
domond torf) ond

:n:.g signols over the pusi years. The lost va
bors claarly indicate Hha the priciog signols
for damond (A and snergy (kWh) during
9010/11 now hove.ogain puf more émphasis
on kVA choiges fhan KWh.

Tariff comparisons:

inly the following mein cotegories of torifts
will be briefly compored and discussed in
this paper

Eurhuleni Metropalitan Municipality
2009/10

Tonft C: (#Wh and kYA - demand farif)
and

o Tonff D: (TOU toriff > 100 kVA!

iy Power Johannesburg 2009/10

i (mediuim
stomer demand ar i
t:’,,';:ﬁ kwh ond kVA - demand toriff)

ond

11KV supp 1oy
taniff > 750 kvA)
Ethekwini Eloctricity Tariffs 2009/10

= Obsolele large power user e (v3: (Wh
ond kVA — demand farif) and

@ Industrial fime-of-use (ITOU rariff >
100 kvay

Nelson Mandela Bay Municipality Tariffs
2009/10

® Lorge busness : (kWh and kVA - demand
taritf} and

»  Lorge busness 6600 ond above TOU

Eskam 2009/2010

s NightSave Urbon: Supply voltage
>500 V and <66 kY, and trensmission
surcharge 0% (kWh and kVA - damand
tariff and

» MagaFlex supply volioge >500 V and
<66 kY, (TOU foriff > 1000 kvA).

—
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City of Ekurhuleni percentage increase in R/kVA and
c/kWh: Pusrchases of electricity: July 2006
till July 2010

— ncrease bVA

— e b

= 2per Mo Avg. (Rlncrese
)

-+ 2per.Mov. Ave (S Increase
b

kWh

130 633 897

327 754 878

351860618

lewh

402 386 421

40.0% 1016111 240

VA

June, Jaby, August (VA

Mas. VA demand 1937371

Septembar o May EVA)

Max. KA damand 6286918

Table 3 Base for TOU forifl ~ 550 customers data.

Toble: 4; Comparosen of farfs

Comparative taritfs when
benchmarking with other cities

Two dotasets wers taken and fhe torifls of
each of the ches indicoted in Toble 4 were
opplied 1o these dotases, The resuls indicate
the «eleveint position ofthe City of Ekurhulent
when benchmarksd ogoinst thass cities:

§ .
Ehurhwileni 3351 456705 | R 8964 742 739,89 4981%
TAR-D-2009/10
@ Thakwini-TOL RO,50500 3351 456 705 | R1 692 471 681,43 33,68%
LPU-2009/10
Tshwane-1 1KV RO,50414 335) 456 705 | R1 696 304 121,48 3398%
TOU-D-2009/10.
Cape Town Very RO,68680 3351 456 705 | R2 301 787 833,49 81,80%
PU-TOU-2009/10 -
Ciry PowarTOU- RO,64511 3339183469 | R2220932717.73 76,06%
2009/10
NM Matro (PE) RO, 58767 3351456 705 | R1 949 555 919,92 55.56%
E 2009/

== o

This is o theorefical exercisa, however, it is
clecrly shawing forff levels for time.of.use
custamers (using an octual dotobose of 550
customens] and demand torf levals (using an
ctugl database of 2790 customers). Howavey,
Hisimportant fo note thot whenever any fims-
f-use TOU) toriffs are compared that one

should usa the exact some peoportianal unis
for peak, standard ond oflpeck periods.
Howaver, if the dofo in Table 4 is further
analysed and broken down info the two
imain cost components that affect slectricity
purchases from Eskom and ore then
ranked in ferms of the “anergy” costs, 6.
RAY00 kWh, the City of Ekurhuleni will be in
aumber one pasition, as indicoted in Teble 5
and highlighted i yellow, which is the best
postion to be in

1 the dota in Toble 7 s further analysed
and broken down into the moin twe cost
componants offecting electricity purchases
from Eskom and are thn ranked in ferms of
the “anergy” costs, 6.9, R/100 kWh, Nelson
Mandela Bay Municipality will recaive the
number onerrarking end fhe Cityof Ekurhuleni
will be rarked rumbar four, o indicated in
Table B crd highlightod in yallow.

Based on e results in Tobla 8 and the higher
amphasis en energy costs purchesed from
Eskom, the Ekurhulen fhre part forf (Fived,
kit and KVA), he kVA companent hos been
dacraased as shown in Table 9 for the 2010-
2011 year o puf more emphasis on higher
cost of energy (Table 7).

And the </kWh energy component has been
incraosed for the 20102011 yeor to reflect
his highe cost fowards anergy (sea Table 10}

The effect of re-balancing the Ekurhuleni
Toriff . % place higher amphosis on energy
«and decrease the cost on kVA, is depicted in
Fig. 6. The red ling clearly indicates that the
lower lood factor customer will benefit in
thet they wil experience a lowet thon nomal
increase and o on extreme low lood factor
may even benefit more. On the cther end, the.
higher lood factor customers will experience
a higher than nomal increass when more
emphasis s placed on enargy (KWh) chorges
elotive 5 demand (VWA) charges.

Nota: Possible temporary spacial conditions
may be put in place for high lood customers
who will experience a highar thon rormel
increase 6., a rebate, based an fhe merits
of each casa. The rebote will only be volid
for the cument financial year. The rebate will
be applicable 1o the current financil year
for &' maximum of two manths preceding
the manth in which application is mods.
Sprendshests providing substontial prosf,
using volid and similar consumption volues
on both ffie previous and new torifs, to be
ottached fo he application. Example of
rebate fo apply,

Increase of 40% 10 44,9%  Rebate of 5%
Increase of 45% 10 49,9%  Reboteol7.5%
Increose of 50% ond higher  Rebote of 10%

Thaoretically, should ethar municipalifies
305 to the nommal required parcentog®

—— e NNNEEEET—————



General features:

The URBANLED module was
QESlqnea and conceived for public
lighting, based in the most advanced
LED technalogy currently available

The URBANLED module combines
high efficiency and high light quality ,
reSuilmg in a unprecedented lighting
Solution.

With an attractive design, it fits
Perfectly in any urban environment.

URBANLED

Main features:

* Aluminum body

* Compact solution

+ Easy installation

* High durability (> 60.000H)

* Robust design (shock and vibration resistant)
* High efficiency

* Low power consumption

« High brightness

« High color rendering index (CRI> 75%)

« Direct replacement of lamp 250W HPS

Applications:

* Public Lighting

\'-I_;

exporiux

 has racently signed an exclusive agancy agroement
nges.in South Africa

aniu Ligh
their pr
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fateet

Wh cosi wh Energy cost | kVA cost WA i ‘ased on R/100 kWh
® [R/100 kW] ™ (RAVA] 1=best, b=worst
Thwone-114¢
e oo | 50557019 | gasiase7os | 229 | W32eesa0 |8224289 | @11 6
aThaenii- 10U 5
Firieials R70481 124 | 3351486705 | 2923 | R93833200 (8224209 | 6005
Capa Jown Very
oo | M0s0240147 | 3381456708 | 3223 | R312522988 | 6224269 | 3300 ]
NM Mairo (PE)
L b R1 150068749 | 3351456,705 | 3032 | Ro71176882 [8224289 | #945 3
City Power-TOU-
s RI270215795 | 3339183449 | 3804 | Re31 107631 (8171533 | 7123 2
Euulent \
oo | M1339390815 | 3351454705 | 3996 | R3N9 130606 8224289 | 3880
Eshom MegaFles
o 60kV- Re4A218 465 | 935Tase70s | 2817 | wispa7eO |8224289 | 1454
2009/10
Toble 5: Comparitve costs of elciricy R/ TO0WH: dotoser |
increases 10 their tarfs for 2010/2011, and e ke gypikal WA 8 KVA Sorii:
not do os Ekurhuleni has done, e.g. increase 2790 customers.
energy c/AWh price ond decrease RAVA | Wintee bR | Winior ks [ Summer W | Surmerkva | Toolkih | Totel b
prices, Ekurhuleni Tariff C may be placed inthe. 581 242 B30 | 1728075 | 1591 6a0am2 | apssuzs | 2mzepaz | sspesn
numbar one posifion regarding the woightad " T i 2790 G
energy price component 1o its cuslomers an
this tariftstruciure (see Table 11). -
EH. kWh Total Account Increase vs.
From the issuos roised of tha NERSA public wnit cost wh total Eskom
hearing it wa fine. VAT) {ine. VAT) veresntage)
::h"::u o, ;:?:w:!::‘!‘f::: Ty il #7324 | 212889312 | RIsTaSRZ | GbsE%
eThekwini “Otsolota” R07531 | 2112889312 | R1591 133.642.25 | 71.98%
o5 maintenance.ond fufure refurbishment | Tt e cAsE
chellsnges ym ore facecwith. o romers o' (SO R04220 | 2112889312 |R1 31412141030 | 41,54%
s roised Scole TARC-2009/2010
 Perentage funding of operaiional budget | Cope Town LY ROS6AT | 2112889312 | k1411 66585895 s205% |
nomally allocoted for mointenance now | TAR-C-2009/2010 |
gets distorted due o the high percentage City Powar MY LPU #0,8097 2136453979 | R) 729 988 756,
Incrociesof panchves of sackicly e, Ly etaAe 40| Baze%
g N Meiro (PE) Tor Pos863 | 2112889312 |1 45008502882 |  Se 1% |
o Thotthe negaive growth in the sconomybs | C-2009/2010
s i the budget preporsions o3 0 [Taueces it -
negative value that represents s CEC 2T )
forgone” Toble 7: Comparisan of forfls
#l e va)
11V Suppl
Tn'_‘é";m oupeh el | psuigse 109 | 2112089012 | 2565 | we7es w2 |sse4sn | men
Thekow 'me
i i R661227772 [ 2112889912 | 2656 | Rm19929 795 | 6594511 | 12424
Eeurhun
b REIEISE98 | 2112880312 | 2026 | R705229871 | Gseasit | 10694
Cope Tewn LPU
gl S ROAVBISTZD | 2112889312 | 3038 | RS96407612 | 6594511 | 9048
ity Porwor 1AV LPU
b RI76163509 | 2136453979 | 3633 | Ra88 597223 |6 se9en | 103ss
NM Metro (PE) Tar
bt R73211844 | 2112869312 | 3660 | RAS79BBEIB | 6594511 | 49us
Eskom-N/S Urbar
D K508 440943 | 2112889312 | 2407 | RI05784383 | 6594 511 | 4

Tabie 8: Comparafive couts of elochiily: Datasel 2.
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o increts in /MW driog 2010/201T compored with 2009/2070.

—2009/2010

R AT

01 02 03 04 03

Revanye is under pressure dus 10
Increased levels of cuslomers delauling
00 services payment, os well os increos
levels of tomparing.

Critical skills shortoges.

What is the correct level of cross
subsidisation? Are we maving in the rigl
diraction?

Rate: poyers - War on Waste [WoW).

Historical devalopments of taritls
The first commenrciol fariff wos derived by
homas Edison in 1862, that 4, eigh! years
Veciricity wos inroduced in South Alrico
" Kimbeley. This was o flatote forif which
Psistad for mony years. Electricdy during fhe
#0rly years was used for only port of the doy.
Outide this, the generoting focilies were idie.
Mt it kg, Iowemvr, before industiol ond
Power wers found o fake up some of
e e copaciy during dartine.

The fact that the same piant wos used Ior
it consumess of different imes of each

d

——2010/2011

06 07 08 09

i

e ]

day presanied a cost-ollocation urub\sm,.khm
s, the eleciricity become diverse. The origin of
 new costing phiicsophy for designing o torifl
for time-of the-day customars con be traced
10 1882 when on eloctrcal engineer, D Joha
Hopkinaon proposed the divisicn info two sats of
costs of supplying the. cuslomer with electricity:
3 o rded of
e i e
ta he colled the
h which he & the
T e e el
elaciricol energy.

The cost o the customor for fhe fst sanice Is
et dapendrd o1 he omouet of owrgy
) comured variobe cos, il the cos
o cusicmor for e second sanico i ed
o shott o nthat 8 notdeperdend.on
haar th priculr commanar pchses
oy e cos T foe cos s gl
gﬁgendm?m{h‘:bﬂn‘l‘(!”ﬂfygmm,

€.2. Demand charge, ‘month, per point of supply
€.2.1. High demand seovon (une, July ond Augusi €27 Low domand sensan Septermber 10 Moy)
Vohogs 2009-2010 | 2010.2011 Volioge 20092010 | 2010-2011
€an, 2307400V, RILI6 | Rer0 | c221 230/400V #9184 56,00
€212 waon, | monae | meewo | caza ARt o P e
[Z1E) - 230/400V & < | Y. 480 | C223 230400V E <11WY Ria56 %5400
Table 9 Exurhatoni Forff s Dornond horge (Rand/VA.
3. Energy charge, per kWh consumed :
C:3,1. High demand sauson (Jone, duly and Augus! €32 Low domand seasen Septorber o ]
20092010 [ 20102011 Vologe 2009-2010 | 2010:2011
89,40 cazl 230/400 % #2610 853,80
88,00 c322 230/400, m560 | RS280
Soa ncte 2 dc bom substotion
| =230/400vE < 11V 8640 caz23 >230/400 ¥ & < T1kY R2516 51,80

tronsmission ond distribution equipment
These costs ore, in urn, influsnced by tha KVA
capacity of the plant squipmant, and hence, it
is reasonable o specify the fixed casts par unit
of slectical capacity (VA

RRM i guidance for
municipal electricity businesses

The purpose of the regulatory reporting
manual [RRM) implementation guidance
s to highlight only (but not all) those
significant areas whera there are difisrences
in accounting colculotions between the
siandords of Genarolly Recognisad Accounting
Praciice (GRAP) fromevwark and the reguletcry
reporting manuals (RRMs| requirements
prescribed by NERSA for the electricity
distribution business.

This guidance s organised in wo parts,
The first part comprises of this high level
summary of the significant areas of-the
differences ond suggasted resalution of the
difforences. The second part i the main body
that contains fhis guidance that contains an
introduction for cantext and then a more
detoiled comporative fable pin-pointing:
areos of significant divargance; the GRAP
framework provision, RRM preseription and
a resolution the! envisages building from
the GRAP framework financials fo RRM
reguldtory financiol raports.

The RRM cost allocation manuol (CAM)
outlines the expected prncipal features of
& cost allocatian manual. It will olso enable
regulatory department anclysts 1o evaluate in
 systematic manner the CAM submitted by
licensees fo NERSA. The CAM con ensure that
more direct cost mssignments ars made and
should ensure tha! separation ond no-cross-
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prove may be in the number one position with- mm«
ay o Ekurhuleni il m-ﬂaﬂ
(LAl wm “anergy
o Beurholenl | un o Demand | ranking
kWh 2010/2011 ® VA cost based on.
L “higher [R/AVA] | R/100 kWh
‘emphasis on 1=best
asly L. S
Tshwane wa,s:m- K704 542 941 2112889312 3335 R587 636912 | 6594511 | 115843 ]
TAR.C-2009/20)
‘eThelkowini “Chsolete”- R729596 103 | 2112889312 3453 RB19 329 795 | 6594 511 161,52 s
TARC 2009/2010
Copa Town LPU R834 464505 | 2112889312 3949 R596. 407 412 | 6594511 | 117,572 4
TAR-C-2009/2010
Ciry Prswer MV LPU RI 0090124666 | 2136453979 4723 R4BE 597223 | 6629821 135,02 3
TAR-C-2009/2010
NM Metro (PE) Tor R1005175397 | 2112889 212 4757 R457 9BB 818 | 6 594 511 029 2
€-2009/2010
Elarbuleni- R1295586683 | 2112889312 61,32 R374 766826 | 6594 511 56,83
TAR.C.2009/2010
Eskom-N/S Lidban R661233226 | 2112889312 3130 R3I97 522298 | 4594 511 60,28
-2009/2010
Toble 11 Bl T C ry riivnty o) b e Bt o P KA e,

subsidisation oecurs betwoen regulated and
non-ragulated lines of businesses. I will
also ossist o licensen to identity oreas of
weokness in its cost allocation.

In theory, the ml:u\m-d wvanue cuirement
ofa

used in any tarfl structure and the effect
on a customer electricity bill. When more
emphasis is ploced on ‘snergy’ prices, o
higher than averoge increase will ba seen
by highat food fecor ciskemas. Whea sariff

by the: pr0|t(lnd‘ volumes of slectricity sold,
in ordar 1o produce the average price fo be
charged per unit sold fo its cusiomars fo
recover fhe required revenve

Chollenges of the rate of retum (RoR)

methodalogy

o How the methodalogy should be
implemaenied.

o Tho differences botween current revenues
fram different customer classes and the

calculated revenue requirements per

customer class, per municipolity

The appraach NERSA needs to follow

when introducing the RoR method of

regulafion

By applring the rules for quollfying expenses
contained in NERSA's regulatory romework
and the RRM, on exercise conducted
ot o metropalitan municipality that has
undergona he EDI Holdings ringlencing
axercise will ossis! 0 long way 10 learn from
the results.

The brood categarins of fixed and
varioble expenditure data fo be gathered
includa eneray purchases, apercting and
maintenance costs, customer service costs,
other overhead costs, depraciation on
assets, bad debls and revenue from othar
sources

Load factor

It is impariant fo understand how. the
load foctor impocts on the various toriffs

lancing is required the overage lood
foctor and the tariffs nead to be modalled
around this point

One should therefore olso undersiond fhot
high lood fucter customers, who in the past
wera porcaived fo use elactricity eficiently,
are ne langer the most optimal customers
as they consume large quantities in the high
priced season and periods. In fact, the City
of Ekurhuleni 201072011 electricity tonff
increases on lower load foctor customers.
may hove an affect fhaf they will probably
experience that the percentoge increose
on their occounts are mere fovourable
fowards them thon fowards high lood factor
customers

Municipal tariff comparison with
profile data

The authar developed a st of spreadsheets
o simultaneously calculate ten different
selectricity toriff occounts for various metros,
e.g. Ekurhuleni, City Pawer, Tshwone,
Melson Mandela Bay, eThekwini and Eskom
and will domonstrate its application

The auther wishes fo enhance municipal
torifl comparisons through the application of
the spreodsheet in order o assis members
of the AMEL in interproting fhe results with
exacily the some data. In gensrating bills
from the some sets of doto, i is hoped 1o
enoble the AMEL members ensure thot

customer bills ore more loidy ond occurately
compared, as far a3 possible.

it is to ba noted that it is not
advisable to make use of o spreadsheet

However

application, a3 it (s nat the carrect fool/
platiorm in which 1o generate actuol bills
Intonsive knowledge and skills will be
roquired ro take all variables into account
with such an application to generate
accurate accounts. Although this moy assist
in checking data it s not recommendsd
o be furthar usad than this purpose by
Inexperienced/untrained users

Atloos, spreadsheet applications is viewed
by the outhor as the best way 1o anclyse the
impact ofeurrent and future farfls and what
the impact will be on customer occounts

Conclusion

It must b’ noted that electricity reloted
revenue is under pressure due 1o increased
levels of custamers defoulting on services
payment, os well as increased levels of
meter tampering. Although processes ere
in place 1o cope with these challenges, ond
mara processes are being put in ploce, the
negative effects associoted with the curran!
poor econamic candilions, ore bound 10
persist for most municipalities.

A large scols loss in jobs creates further
difficulties for municipalities. It may be
ssumed that most jobs lost belonged 10
Municipal residents, who are then o longe!
able fo poy for municipol services, hence
stort defaulting on payments.

Municipalities, tharefore, do not onlf
lose the sales to the industriol customer:
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but olso the income from the residentiol
customer (who shll uses the services, but
now without paying and by means of illsgol
reconnection)

It is o fuct thot aur fossil fuels, the prime
source of our pawer, ara running oul.
The cost of energy, coal, as the demand

rises and the basic rasources decrease,

‘gensration 1o manage this commodity wisely
and affactively

Developing new electricity tariffs ond
standardisatian processes based on
NERSA guidelinies will have fo consider the
ollawing

* Toriff increases should be stable,
9rodual and prediciable

Tariffs should be as cost-reflective as
possible.

Toriffs should be affordable to all
customer categories

® Account should be token of revenue
neutrality principles.

In accordance with the NERSA directive
only one price increase is ollowsd per
yeor.

Tariff odjustment should be done in
occordance with the recommendations
and policies described in the
National Distribution Tariff System
guideline issued by the NERSA in 1995
1n terms. of the Electricity Amendment Act
1994, any changes to the toriff levels of
torifl siructures are subject 1o approvel
of NERSA before they are opplied fo any
&nd-ugar,

.

Reolity is thot sore will win and some will
lose. i just seems that oll of us will have
0 work fogether to achieve realistic geols
where everybody shares and corries some
106, | am confident that f we work together
by ogenly sharing and debating information
™ol progress con eosily be mode through
The AMEUISA) and its torifl committee.
Anyway, the intention of this years
Sonvention theme is for members and
Htakeholders 1o share problems and be
ble 1o opeqly discuss the impact and
Possible solutions fo the many, challenges
Municipolities are facing in areas suh a8
the effct of bulk purchase terilfincreose on
| tarifls, and others.

The tofa) Eskom increases in the price of

lk aloctricity will in most municipolities
esult in o 28,9% increose as of 1 July
010, valid until 30 June 2011. Vulnerable
Sustomens ore 1o be protected from the high
"ET8ases, in line with NERSA instructions.

15 raduce financial risk fo municipolities,
39me future fariffs may need to be re-

balanced fo reflect the Eskom higher
emphasis on “energy”, rather than on
demand, One wil olso hov 1o kaep o cless
&ye on when this emphosis moy be chonge
agoin towards demand costs in fulure.

ion of the

The future economic regul
slactricity distribuiion indusiry could be
mode aasier through o standardised method
of allocating the revenve requirements
and reloted farfif colculotions by means of
applying the principles in fhe RRM and when
tha RaR methodology s opplied
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An analysis of municipal tariff determination

Municipal

s paper will throw some light on the challenges faced by

is in
some municipalities on some M the realities, challenges nnd solutions to this challenge with specific reference to tariffs.

and pricing.

by Hendrk Bamord, Elexpert

The foliowing events form the backgeound to electricily pricing in he

i time for fhe 2008/2009 increcss; the Netionol Treesuiry guideline
sipulating that municipalities should use an increcse of 34%; the lack
of guidelines from NERSA to municipalitis in ferms of prics increases;
the high Eskom prica increase of 25% that was only announced by
he end of June 2009; the application of average prics increases of
34% and more by the majoriy of municipalities; the high increase of
25% announced by Eskom for 2010/11 for municipolies by the end
of April 2010; the guidaline incrense from NERSA of 18% for fhase
who applied 34% he previousyea, ic ha NERSA dicktod incining

many curren policies.
2009/10

ond lower lied in 2010/11, poor
d the ntrodh fis by some, All

cfthesa ol implicaticns, whi

is given below,

From Eskom fariff baok

Price increase

On 25 June 2009 NERSA approved o overoge lariff increase
of 31,3% for Eskom effsctivn | Joly 2009. To prarect the
poor the NERSA determinaticn includes o lower incruase fo
the Eskom Hamefight cusiomars thot results in the following
pice increases:

o The overage price increase for fariffs to customers

directly supplied by Eskom, exciuing locat-vutbariies

(l;,unl:innﬁllﬂl and the Homelight 1 and 2 toni is

s The rice fo th
is31,3%.

«  Hamelight | and 2 tarifs will experience o prics Increose.
of only 15%.

From NERSA media statement
3. In order fo provice for crss-subsidlies for low incorme domestic

)
mmdhmwmwmuw
c/Mih and percentoge price ncrecses, ore o flkavs:

From NERSA media statement 24 February 2010
&4 i
in

a i ‘M}mi
e fhuct from | July

NERSA media statement 14 April 2010

7. For thase municipol distbutors who implemented the 34% increase
in the 2009/10 finonciol year, o municipal guidelne of 15,33% is

1 duly
16,03% from 1 July 201 1 and another 16, 16% from 1 July 2012. For

. i Y b o

Analysis of increases
The firt stotement is one of greot disappointment for the players in the
industry, and hos put municipoliies in o dificult finoneial situation:

e Eskom for braoking the low and not announcing its price increase
in time

INERSA for not doing anything such as getling info discussions with
municipalifies or issuing lemporory guidelines

NERSA for applying bullying toctics to get the indlining block rate
tarifs approved and applisd

Natianal Treasury for not liising with NERSA and SALGA and then
issing uncleor quidalinas

Municipolitis/ AMEL whe did not soek clarfication on what to do

.

realising e tru impoct

Despite all thesa negofives, the indusiry has shawn o reasonolbleness in
reching meaninghul solutions. The impoct of the curment legal dispute
between municipalifes and NERSA obout tho right o set farifs hos
probobly warsena this siuofion

Response to the increases

Treasuryfora pric 3

i 4 34%, Afew
do the logical i d applied an
incrocise which catered for on increase in Eskom purchase cost of 34%
which mecnt on everogs increase of about 25%.

jority
municipolities did

When the Eshom increase of 31,3% for municigalies was onnounced
by the end of June, not o single municipality thos | knaw of, realised
the troe impact and odjusted the fariffs down. The overoge impoct o0
municipalifies of the above adliors s shown in Table 1

The first impact occarding 1o the guidaline issued 24 February and the
secand based on guidelines issued 14 Asdl 2010,

The inifial guidelines show fhe: clowsbock intended by NERSA, but on
aver claw-back. The later guidaline yields o more lenient clow-back of
the inifial over-recovery. From this if con be cancluded that ihe ater
‘guidelines from NERSA in this respect, are reasanable.

Analysis of municipal impact

Baoce crlising any of the porties, it is mecassary o assess the acivel

16,0% fom 1 July 201 | ancl ancther 16,16% from 1 Juby 2012, For
mﬁmm o diferentfocrease the

impoct on Toble 2 shows the impacf on an average
municipality when applying the Eskom increase exoctly fo their
customes with increasas fo the pooe imited fo 15%, and moking uP
the [ost revenue from other custamers,
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that excoed by
apiol

act dociri | h
2009/10 | 2010/11 | 2011/12 [ 300213 | for that of the municipaliy, Whot is boppening now is that th
27.50% | 2890% | 2090% | 30.00% projects of the eleciricity deporiment are being cut and the money is
= - - wsed for I

Pmbomcoaolid | 58.00% | 5%00% | s9.00% | 6000k
Gihar cos ondprofit | 42,00% | 41.00% | 41,008 | 4000%

Oy o e | T0pen_| 10005 | 10508 | 100w

1699% | 174% | 12.99%

Impact dua to 15.95%
purchose cost
increoss

Impac due to other | 4.20% wan | 408w | 402%

<ost increose

20,15% | 2107% 2195%

Total increase.
oopled

Initol guideline
Incroosa oppled

v/ {uncer)

recoveny

Cumm: Over/
{undr) recovery
Later guideline

Toble I: Impoct o on avergge municiooity when apoling the ‘?:y:m :l:lrmu
ewcily o their customer: creoses fo the poor limvied 1o
aking up the fostrevenue from ather cuskrmers.

The impact s stoggaring. It shows the following L
The cumdlotive increase on non-poor custoriess of 329.9%. This
i definitely not sustainable

icipolity by 216%
This exceeds the increcse in costs 1o the municipd
cumliively and caneot ba defended bosed on cost of gl '
The surplus increass going from 20% t031,7% Kimf% %
the municipaliy on eleciricly surpls geing from
going to complicate the forming of REDS-
Action required

The: importnt message from this analysis & that
99ply cost reflective increases 1o the vorious Customer
wbsic s : ol

munipolies hove 10
cotegaries ond that
y

5t fimis, This includes sipulations mode by NERSA

e oy i ot survive
i sunvh
The cvesion recenily being asked, is why muricipaiies €2

s section suggests ot
W the increass gronied by NERSA. The provious ¢ hich
they shol aspects v

st the ycsbler for lectricly deporments speciicali

sies thot compile Budgefs for the
for the application
of his

“" st probln rltes o uricipalis ot <
Slecincity depariments which are used o8 @ DOS" g
Ok eleciriciy price incraases fo NERSA, bt then @ large peri

Maney is nof spent because of the following: W,
jprave the appoinfment @

* Municipal manogement do nct op

‘leckicity sfoff

* Expenditure on electicity cap
.

sl projects is simply siopped

plied to slectricly depariments

Very restrictive measures are O
Tunning their daily businesses

copiial. Examples-of fhis ara the purication
of sewerage water for drinking purposes; the building of high speed
bus services, eic

The next big problem ralotes 1o practices o hide non-slectriciy
expenditure in the electricity budget. An axample was idanified in ane
municipality where the cost of poblic lighting, which up until recently
wos part of the municipol budgel and eleciricity was compensoted o
provide this service. A sirategy has new baan opproved 1o move oll
thesa costs to eleciricity withaut any compansation. This increases the
ral cost 1o slectricity with no odjustment in electricily revene.

The extract from the EPP cloarly shows that the above
praciice is a contravention of the

Policy position: 40

Hoh et dos o
o hghis ove considered a3 consumers of electicly and ove na port of
‘eleemcty yppfy The associnted ehames. must cover copiol ard cperating

i biksuch

e

Another peoblam thot hos been identi relotes fo the provision of

ond write off of bod debt. A few coses have been found where the

auisionding dabi of tha totel municipali, of which tpically more

than 80% relotes o non-eleciricity services, are being written off 16 ol
; ot | i

In his woy the slectricly ends up with a very large cost which hos na
selationship 1o unpaid electriciy.

The big problem with these practices is thal the municipoliiies ara
increasing their dependence on eleciricily profits beyand the levels
cllowed in LG legislation in o hidden way, Furthermare, the problem
of arrear eleciricity infrastruclure mainfenance and refurbishment is
being exaggerated, When major network faults oceur, which couse
long outages bacouss of non-maintained nehworks, the damoge and
lasses to e fown and thus the municipality, would be very serieus and

cloims for

Proposed adliors
« National Treasury cnce and for all needs 1o st the rules for
ringfencing of electricity from the res of fhe municipality

Nationel Treosury then also needs to set the limits/proposed levels
for the municipal surplus on olectricity

regulte the elactriciy tonfs 1o ramoin within these levels
» FEleciricity managers con then foke responsibility within narmol

Large customer tariffs

The high Eskom price increases hove a significart impact on the toril
structures fo be applied by municipalties. The moin changes ore os
follows:

o Tha energy cost component of the municipal farif bechmes o
forgee portion of the fotal tarif

This msons thot the cass for costomers of higher voliages, would
increase closer fo fhe Eskom increases rofher than the municipal
tariff increases
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Eskom price Incroase impact 2007/8 | 2008/% 2009010 | 2010/11 | 2011/12 | 2012/13 |
Elechich revenoe (100 growth] R-millior] (16,00} 113591 (780 | @300 | @988 | pES4
Putchase cor! frera growih) [Ramition 400 815 10,71 1380 1798 | 2830
Ot costs Remilion] 2,00 220 242 2,46 293 322
Purchase cou % of revere. 4005 @0,0% 0% w00% | 00 | e00%
for munic 3B7% 3,3% 9% | 299% | 00%
Coat ncrease dus fo Eskom 2158 188% 173% 17.9% | a0k
Flscticiy ofber cosh % of e “00% 00% W00% | 400% | 400%
Gy cost inltion 100% 10.0% 100% w0 | 100
CantIncreose dus o cwn casl ao% 4o 40 10%
Totol efleciva cost increae 25,5% 2% | 219K | 2208
Cumm costincrease 255% sor% | 9% | 11345
35,0% 28.9% 29.9% 30,0%
Cummulatve increase 35.9% 1300% | 198.8% | 2888%
Surphva 200 324 454 S| 1Az
Surplus % of reverve. 20,0% 238% 28,4% 30.2% 31.7%
% Surplus incroane s1.8% ae% | smo% | 65%
Municipol rotes ravenve [R-million] 9,001 12.90) (11,98 (318 | (1449
Surphus % of municipol otes revenisa 2% 3% 5% 6B% B5%
Tariff restructuring
Diflerantiol incroase o paor 2% ) aam L)
Cumm. differaniol incraoss 1o the gooc 209 338% | ao% | S15% | 0B
Diflrericl ncreate fo olher cusiomers 35% 27% 2% 5% | 25%
Cumr, diffarsnticl increase 1o other customers 35% £3% B5% 1% | 142%
Price increase to fhe poor 15% 15% 15% 15% 15%
Cummalies increate 10 the poor 1508 2| s20% 7a9% | W010%
Price increose 10 cther customens 9% 34% % 2% 33%
Cumm, Increcse to ofber cusiomers 39.4% B6.4% 1451% | 20458 | 329.9%
Cumm, addtional Inérecse 1o non-poor cusformen 13.8% 38,5% 754% | 1329% | 2163% |
Toble 2: impact on an iy o their custemars and Increases fo fhe poor limited 1o 15%, but moking p.
the lost revenue from other cusiamers,
Thesad diect Fig. | showsthe  # \nwmmmioumﬁsmmummmam«nm.chu

% mark-up in enargy prices for tha large customers in the 2009/10

s

The lorge majorty o municipolies s ssfing the energy of prces
his is by that

these customers are b'mg cross-subsidised, os the demand charges

by far exceed the municipalities” ofher costs. Fig. 2 shows the 1ol

mark-up on the avetoge Esknm purchase costs o1 aload fector of 60%.

1 least one municipality is selling its elechicity of below cast 10 the
maiarity o s farge customers. The majority of municipalities ore
making significant profts from lorg

Action required

Municipolties need to undartake soma fom of cast of supply onalysis

with a view 1o of least determining the relationship between energy and

oifer costs and fo restruchure the tarils accordingly. While the very high

Eskom p taking ploce, tis should year.

Time-of-use (TOU) Tariffs

Eskom introducad its TOU tarifs more than 15 years oge. The maforlty

of municipalites are purchasing their electricity from Eskom on either

Magoflax or Minifiex. Despite this the stote of TOU torifts in municipolities

is appalling. The reasons for this are as follows:

» Many municipalties hove nal yot infroduced TOU tariffs for their
customers

i mx 10TOU
of wm. a very Pigh conversion fee, revenue neutrol surcharges
s coses viy Wil oot o eneipol #of
mwmumﬂ oy e ot of sl nd i
o u

. G

® In many cases the meters are not ovailoble

The botiom fine of all f this is that @ very smol poion of municipo!

customens, specifically lorge customars, e on a proper TOU forf, One

of the underlying problems relaes 1o the belief by mony municipel saf
hat only those customers who can benefit from laad shiffing shoukd be

o TOU. This is proct of the lock of undentarcling ond oppreciation of

the reasans for TOU torifs:

o The first and main reason for the . be
The ot and i e b tha oppicoiion o TOL torfs b
T St o s b s TOU pettviron

ane nummeuppl.ad the tarf is nof refective of the b

- Thrwwdlwmmmmh\n load shilting. Thers i  perceptio?
be done, .

being converted Expmm in South Africo and worldwide proves
that cuslomers skortreccting when they receive the mMuMW"d
price signols.
Fig. 3 shows he /kWh morkup on the Eskom ex 4
ey prices for soT®
the municipal TOU tanfls ot M.
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o Toall customers ol MY by 1 July 2011

o Tooll cusomers > 250 kWA by 1 July 2012

o Tooll customers > 100 KA by 1 July 2015

Tris ol out shoui b compulory for al e n he e The

rate toriff for oll customers in each caegory being comverted. In this way,

o further onalysis is required ond no. revenue reulral surchorge is

required and the municipalty will not lose any maney when cusiomers

convert o TOU.

The tarflf must be strictured os follows:

. that of the Esk ot
g .

polity pol
different tariffs
The c/kWh mark: up mus! be the same in all periods 1o snsure that

.

Fig. 3 The c/kWh mavkup an the Exkom anargy prices for some of the
munscipol TOU tarifs ot MV.

The following observeiions con be node fram this

o Of fh 14 municipoliias orelysed only seven ofered TOU tarfs to
thic lorge customers

. o TOU customers in ff f the icipalit

are less than 10% of the lorge customers

Some of the anergy prices are less than thet of Eskom in
thrae muricipalities

The /kWh morksup in the different TOU periods is very different

The TOU periods differ from that of Eskom in the case of one

municipality

These focts deorly show that the design and roll out of TOU sariffs is

prablematic, This is daspie the foctthat slsctronic meters with TOU features

and in many cases the presence of mmote feafures exist for o very lorge:
of the larger

Praposed ocion

The folkowing octions ore proposed in this respect:

The EPP makes the following stipulafions in this respact:

Poley posiion: 31
Tarfis must include TOU energy e o follows:

.
o allcustomers above 100 VA wihin fve yoars:
i " -

and
o alloier cusiomes whe s woramed

whens customers shift laad fram ane 10 anofher period

declly the mark-up on enecqy, the demond chorges and fied

charges, should reflact he cost of supply as datermined fhrough

COS studies

o The rates need
every yeor ond not by the opplication of an overoge increase on
all the rofes

If TOU tariffs are structursd ond rolled out in
i

this woy, the lorge
sl baebarasd

foiry and will have the opportunity to start manoging their businesses,
1o shilt load and apply stotegic conservation in the mare expensive
sime periods. All of this con be done without pufting the municipality
under o mossive cdministrafive or financial burden or cousing it 10
lose any contribution.

Domestic tariffs and subsidies

ek " A e e |

jarity of ployers i industry i
cross-subsidies being applied 1o tha poor customers in South Africo.
The main strategy, being applied by Eskom and municipalities, s the

application ef a singla anergy rote toriff wiheut any fixed or capocity
charges. This prowi b

The informatian fram fhe EPP (see Fig. 4) shows the proposed break-
= between 6 cost reflective tarifl and a single eneray rate life live
tari

Table 3 shows a comporison of standard domestic tariffs with lre tine
farifls in o fow municipaliias

What this is showing is o¢ follows
® The braak-even points between fhe standord domastic fariff ond.

the lfe fine tariffs are aither much higher than prescribed in polict
documants or no breck-sven is aver achieved
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Domestic tariffs break-even analysis

Standard domestic Lite lina: ’ﬁ
pecif torifi
PR Beichorgs| 50 A copocy horse ot g [ kv
[R/Amp/month] foion) e i
Mansc A R103.42 70,00 44480 53,900 e
Munic 8 87,36 RO,00 64,290 55,070 Nover
Mumie © R13,50 R30,00 64,600 70,000 £
Munic D 000 88:940 68,940 e
Muric £ RO00. 4134 49,233 Never
Munic F Y R0,00 70,741 54,428 Natar?
Muic G 780,76 R45,80 80,520 53070 =y
Maric H 0,00 R2BS7 50,100 75180 12
Manic | %000 .00 64,2 56,590 Rar
v 20,00 879,68 34423 83,780 273
[y 0,00 #0,00 74,200 71,760 Never
Muric L 70,30 000 65,250 3,250 ree
Averoge R39.66 REH 83812 81,433 “Never
Table 3 A comporison of siondorel domesiic farfls with b ine trifls in  few municioolies
1t must also be remembered that mony of these cuslomers alsa e .
veceive freq-basic sleciricity (FBE) which increases the break- :
even points evan further | ]
®  This means thot the extent of cross subsidisation of poor domesiic =
customers, for uxceads nofional government infentions
This problem has baen sxaggeraled by tha NERSA rufings that the
Boar customers should receive maximum price increases of 15%

Inclining black rates (ICBI
Despite the massive cross subsidies already provided to poor
domestic customers, NERSA ruled that poor domestic customers
should be provided with subsidies (apparently folall unaware of he
Gurrant cross subsidios) by way of on inclining block rote tarifl. I goes
9 by not saying that the inclining block rofe farif be opplicable fo
Poor domestic customers only, butthat t should be the only damestic
tarifs to be opplied by Eskam and municipolies.

Eskom reaction

Exkom did not seam o moke any abjection in this resped! but anly
9pplied it 1o the billed customers and nof 1o pre-payment custamers,
hve 1o vending prdblems.
This \ow incroase far rurol, on non-domastic,
mpoct plus that of los i

9n-local govemment customers wos on addiional in

Fig. 4 Proposod break aven betwaan & eost efleciv kariff and o single
crorgy rote e ina ok

Vorious municipalities did however apaly inclining bleck rofe farifs o
their domestic customers, In line with the NERSA ruling.

Fig. 5 shows the compordlive revenue from the current Eskom domastic
tarifs vs the recommended NERSA inclining block rate torf

{1 loarly shows the following:

o Furthor increosing cross subsidies fo fhe pooe

Imvoduction of cross subsidies for very large/wealthy domaitic

Addional increases for some high usoge domesfic customars

The irmy

‘goves : e, but not
ey curuieh dus o i Aot mquirement fr Eskor, bl
e

intreduction of very large cross subsicies for non-poor custo
speciically those with inrsgular usage SR
The impact an those municipoliies thot have o significant number of
customers wit itegular vsage such o3 holiday homes or lodges and
emply sionds wil lose a iof of revenue and his burden will be ploced

2010/11. See abstract below. =
* Inclring bck roe o i °
T s oatbeininbic o o lowe
o iy hese cusiomens. e .
Thas o) s per NF i)
This ke 6% 0 the xrease opphed o e 0.
SALGA regcion raan || W pemone s unkif
b(NEiSA‘ toﬂ fy

Somplmarts o SALGA whodd ot 1a ha g

Y iy, espite an agreement with SALGH tha f would ot

o Introduction of unfair problematic proctices in pra-paymant
customers
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o NERSAnching o o kol

Fig. 4 Situation for ypicol municipal custormers af 60 A.

« A change in the need for the aplication of smart meters and
application of ime of usa tarffs ond demond side managemen
mensures for domestic customers.

« The forifl structures must bo set fo recover costs os follows:
 The energy costs for o particulor customer category.
. n..";mwk usage cost for o porficular cusiomer cotegary
o

- Service costs assacioted therewith.
Palicy Position: 36
‘

fees:

= Reiie dhorges Amited.
1020, i seciion
crass-subsidies):

= . o sefiedh

Wmﬁmmmmaﬂ
5 mwmmwm
Policy Position: 48.
Guollying customers sholl be subsidised through the applkation of a 1
e o

B uy@wmmﬁ:

Policy Position: 49

Th level of the lfe fime tonf shoukd be set ko bréckewen with fha cost
reflecive for of the conse for o 20 A supply. o recommended
consumpfion level of 350 KWh per month.

Policy pesition: 50

the distabutor npac! 20k
customers in he licensee, ot only on domestic cusiomers and should

s .
reducad consumption dde 10 High price increases and rell aut of
energy oficiancy measures

Fig. & shows the situation for typical municipal customers ot 60 A
Whera o custorer instols o solar warar heate, some effcient lights and
is ganerolly more. cware and saves 300 kKWh/m, when nomnaly using
1000 kih/im, the savings will be os follows:

& On the cost maflective fontf: 26%

o On the ICER foriff: 33%

*  On cost as % of revenue: 16%

fs wnatgy efficiency straiegies are rolled oul, fites wil

Natienal refall fariff guideline of NER Aug 2004
The inclining-block tariff wos decided against by the NDTS working
ki

The overoge cost of supplying @ cusiomer decreases 05 consmplon
increoses and hance an incliningblock fori! whece the for rofe

mmmhwmdmmmw
usdnahdaamn nﬁwmﬁsmhm

incroosingly come under pressura, because the loss in ravenue wil
‘excaad the savings in purchase and ofher costs significontly, This is
because the torif is now not cost refleciive and thers are na fixed
charges 1o cover fhe fixed costs,

The NERSA giraposed application of ICBR tariffs for ofl domestic
customers doss nol comply with various national policies such os
he ones below

The Electriciy Pricing Policy (EPP} of South Alrico os approved by
cabinet 19 December 2008 sigies fhe following:

Policy Position: 2

mwam

& The average level of all the farifls must be se fo recaver the.
approved revent MW

M ke il sad s bl gl
The distribution tarif coda makes the following
key statemens:
taritf principles
(3) The structure of toriffs (the: hulunu d llnd' and variable
components) should reflect the costs d
i8) Cmu subsidisation between and wlfbin ctricity tariffs
be cpplied fo all electricity users * ce with
Wlpl’a and NE!Mumhu@ hmm

levels o cros-ubsidisaion (ool cost refective torifs versus
corrent tariffs).
Cost reflective tariff structures

(2} The tariff charges {robes) sholl be calculoted bosed on the
approved ravenve requirement, volume forecas! for demand
and energy and customer numbers.

e —
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j Lamp Disposal System

THE SHFE’
EFFICIENT

WRY TO CRUSH
FLUORESCENT,LAMBES

MAKE YOUR PREMISES
GREEN FOR ALLITO/SEE!!

SPECIAL OFFER

0000

R49.5

Capture over
99.99% of all

elex khanyisa

wmm Electrical Inspection Services

Have you had a Pole Fail and injure
someone or damage property?

The Solution
NEW INSPECTION SYSTEM
for Wooden & Metal Poles

Our RLS System will locate and quantify corrosion
of metal columns above and below grade level.

+/ Fast, accurate and reliable
 Cost effective

+/ GPS Coordinates provided
 Electronic Reporting
Al 2

earried out by our trained

Qur Inspection System for Wooden Columns is
based on a drilling resistance measuring method.
A drilling needle of 1.5mm penetrates into the
Column at a constan|
speed, and the drilling
resistance is measured and |~

Damage to the timber is |
insignificantly small.

vapours released
ITS EASY JUST CALL

sms

OR
B crusH)) EZTeH:E

Email: info@elexkhanyisa.com
www.elexkhanyisa.com
Cape Town 021 556 2460
Johannesburg 011655 7006
Durban 031336 2631
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{4) A costrefleciive tariff siruchure will:

{a) Align with the purchase structure and cost of energy.

(d) Include differentiation to take into account: Retall chorges that
reflect the size of the supply and the services being provided fo
the customer,

Proposed oction
In view of the serious implicatons of he proposed NERSA ICBR torfs the
obowing achon i proposed:

Compliance wih nafionol gavemmant policy
Extont o which it achieves nasional objsctives

The short term and long term financiol implicatons

The prociical implementol prablems

SALGA con fhen coll for o nafionol workshop with Do, DPLG, National
Trecssury and NERSA 1 debate these issues andl come up with a new policy
thet comples with ES| requiements.

That NERSA be forced 1o neverse fhe uniloleral dacision in respect of Eskom
‘and municipal application of inclining block rote torffs.

Resellers

In South Alrica there om an estimated 2-million domestic custamers
being suppliod with slecricity fhrough elecricity resellers. Abheugh some

sorvice and the cusomers are generally hoppy

o

sipulofing
Mw\hmﬂnﬂdﬂmmﬂ”ﬁnh:ﬂunnﬂmwl&hﬂva
basn chorged,

Applying trifstha ore igher thon that appled by the municipalty/
Eskom

which could couse o dsmand o become dis stomer lv the
mumcm\ﬂ' Although some. mvn\cw\-hﬂ woukd ke thi will
increcse: their subsidy burden and will increcse ihw folal .mwﬁ
requirement which s already under savere constror

An oltemoiie i for herm o apply o become hmsed diibutors of
et WA ot G e T O |=:an pik-7ai
for domestic custamers, ths will ot provide any relef.

.

¢ Anoter allrafve i o ke muridclie o cou 1o sbsidsa
e xmwenn s cot o e evlio s ICBA ol
mumnpnw
Neneef " @

Eskom and municipalities apply cost reflective farifis

Spacific prosisions be made for the poor within the EPP and ather

policies

. Whem there ars paar people qualifying for the spacific provisions
for the poor thar ore supplied by resellars, such funds nesd 1o be
chonnelied fa thess pocr peopke by the municipally

Results of financial crisis

When fh i bec

wht happens in respect of some of the vuvmpmn:ddwmiahzd

municipal eleciricity departments such os: DSM and energy efficiency,

reclucing spergy consumplian fo reach the savings torgets, addressing

4 Al

lood shedding, eic.

their effots onct will o co who fs required! despie the serious consiraints

under which thay werk. The current sinaciures ond rules in municipalfies
el A

o the same effect.
SR 15%ondthe  Bravide proof of whet | mean:
inrod = forresellers Thisis ~ »  Oneof | leciranic meters with

srchase Jith ik Esk vheth I i
o i ree profles for the s yeor, | wos 10kd hat they did not Fave the maney
e oo reducing sgrificantly hﬁgwﬂuwhld‘blhwmw\dmmlmkd\ckﬁmw

o ICBR torfs, 3 .
e b s e e b romal requiremerts,
Reseflers do not have that opfian. prepared by dmwﬂnmmmmﬂwplwuhwﬂnwm’r
Soma municipalities have passed by-lws 15 llow resellers 10 sell of o price ® The tander requirements in mumclnﬂ!\l\-s ore 5o stingent that
o i it makes it very difficult 1o underoke the basic functions. In one
help, fhe ock x ek s municpoli g fender hrd fo be prepored 1o purchase a few
RS i lor feedars i

:: m s, will possible ko, hm o i cﬁlc:nwm%ng without

The solefion o this prablam is contoined in all the energy policy which has
been sef o dat, except for the lntest NERSA rulings an kower increoses and
JCBR torls. i conoined in e folowing:

« Elechic orifls must be bosed on cos of mapply

® Aoy subsidies should be meosured and be transparent

& Subsides should be torgated at he poor

I#shis v cpplie), e in
o becousa o o cont difleronces and this would b vible, Whers e
are cross-subsidies, # shoukd ba

revenue
subsiches 10.oll fhe residents i its ore of jurisdiction. This is for example e
mhmdM,Mmmmhmnbhm
‘customens supplied by Eskom,

The introduction of the sa called infrosiructure monagers, in
many coses hos boan dicstraus for elecricly caporime Fm»‘
1% has efich eliacively pushed tha whole Slecti, ~ “ <o

ona lavel further from the munic ipol

it almas! impossble for T e

Ty OO 1o el iy
engineers (iechricians. One inkosiractur mancder owied
emian sbo our g

advertising lha post, “heod of electricity”,
ment certificote
RS88 s i o condoeng weh o'l
‘Quality elsctricity servica,
Conclusions
S

nrdanlhﬁmtfwmrhmldpdwbm the some. The object of this
poper is 10 highlight some of the key issues which municipalifies should
g attention fo.

Th mhn-on with respect o ellcm:w pricing, policy formulation and

he poor and ICBR
Mifkmhmo&dmsh»ﬁlhlnhmhnmdm Theie.
passible ocfions 1o survive could includa:

Y serious changes are required.
Cnmaﬁuﬂakmrd Elexper, Tol
o '-nw 083 654.8402
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Measures taken to address skills shortages

from an eThekwini perspective

fion of scarce engineering skills is identified as the greatest risk 1o the smh,wm“"‘
#-T:‘;‘;:::fhﬂ;l:n of services to communities. It must therefore become a strategic imperative.

by Sandile Maphumulo, Ethelewini Metropoliton Municipality

The main challenges in o muaicipal
anvironment are o bloated bureoucracy and
centralisation of functions, which prevent
sflictive rospanses fo challenges and threats
from the private sactor. Monogement of
diverse industries (slectricity, woler, civl
engingering, efc.) with one set of sialegies,
policies, procedures and procices. Shackles
of eollective bargaining process with very
limited dead-lock breaking machanisms (for
example, resolving appeols on TASK grades
still sutstanding since January 2009}
Mot viewed as o career option by scarce
engineering personnel, due fo general
public perception of inefficiency ond poor
remuneration. Manogement is accountobie
for service delivary but has limited outhorify
#6 make decisions in some imparant orecs.

Perception surveys amangs! technical
parsonnel show low morale (affirmative
action and other issues). High vacency
rotes (engineers: 33%, techricians: 40%,
sleciricians: 45%) lead fo employee fafigue
and inobility fo meet sarvice delivery farge!s.
nature are viewed

WMattars of o consul
5 negoliation by unions.

Make crifical skills a strategic
imperative

Attraction and retention of scorce
engineering skitis is identified 03 the
Greatest risk 1o the sustainabillty of the
indusiry and the delivery of services o
Communities. It must therefore become &
sirotegic imperative. Scarce skills should b
B slanding item on the agenda for meefings
o the top excutives.

Lobby and submit motivations 1o top Citf
Management to pay remuneration packages
‘which creata o compatiiive advanioge. Hove
an Spen jacket system 1o allow opplicants

10 npply for ‘engineering positions and
then maich qualiications ond experience
for relevant positions, Unblock internal
"eruitment processes fo fastrack opprovol
15 il ndvetising, selection and oppeintment
Process. Creale speciolist engineer POss 12

prevant personnel with sound fechnical skills
being lost 1o managemant ronks

1t s clear fom Table: | that the intervenion
process is working

[such o3 band finsfer costs), Undartaks or
subscribe fo annual salary surveys 1o kesp
abraast of markel forces and poy comptiive
packoges (501h percentlle packages do not
resultin o compeifive advantage). Introduce.

Jonuory % Juna 3010 10

Table 1; Torminotions of technical stcff

Consequences of not responding
Inabilty 1o mieel service delivery nesds ond
jmplement the intograted development plon.
Protests by customers and Ihe public on lock
of service delivery. Lower sialf morale due fo
work avarload, Increase in staf separations
and loss of instittional memory. Reduced
bty to airact ond retoin professional sioff
due o poor reputation of municipalities,
Higher operoting 20sts coused by an increase
in the number of foults (due 1o lock of
maintenance] and higher overtime costs
Inabilty 1o drive business improvements fioo
much fira fighting)

Mofe: Blunders/errors made by municipal
engiosers ora invariably public knowdedge due
1o e of outages (due ko pocr profecion

fior exomple enginwar/senior enginear/chiel
anginear) to mitigate: staff turmover tharaby
creating stability and specialisation. Provide
assisted aducation fo snable amployess 1o
further fheir studies ot mcognised inskutions.
Provida excellant troining fucilities with the
best rainers.

Meet essentials prior to advertising

posts

Finalise essentiots such s: office spoce;
fumiture; PC or laptop; company vehicle;
parking space, sic. Obtain blanket approval
of locomotion allowsnces for identiied scorca
shill posts. Compile carsers brochure 1o
exploin: carear pathing; tolent management
system; and fraining and development
opportunitas,

Utilise broad-specirum advertising

Aggressively advertise through available
channels, such as: academic institutions
[universities and universities of technology;
fechnical tours of facilfies offered 1o students;
local metro newspaper nafional newspapers;
natianal technical mogatines (Energize,
Veclar, sic); schools; websiles; and word-
of-mauth (ihraugh existing bursary students
and employses).

Forschooks, i

setings ¢ Zl inability
1o supply power (due fo system constrainty
caused by puor planning] which has greter
sconamic consequences. There s a greotar
noed to offract the besi engineers inte
municipol environments,
Create an attraction
There should be o willingness ta bock-pay
financial commitmants and buy out bursary
commitmants of students who excell. Offer
m(umwts to candidate enginsers {car
ollowances, cellphanes, loptops, excellent
raiing programmes, etc.). Poy relocation
xpenses similor 1o 1iose in the prvote sector

channels and contacts between school
principals ond marketing officers fwho
normally have: metings: with lsamers to
discuss energy efficiency and electricol sofey)
o promote cansers in the municipalily,
Improve selection process

Utilise specific criteria fo select graduate
BS¢ enginsers, namely: duration of studies
= 5,5 yeors; number of falled subjects
= Y of tofol sublects; pass design project at
{inst atempt (1o demansirate cbiliy 1o apply
theory]. Do wellin imparant subjects fsuch as
High Voltags Engineering and Power Systems
for the Electrical Dagres].
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Shorfislec oo ’ chnicol

tests 46 confim undessonding of anginesring
fundamentols and poss interviews. Use
psychometric assessments for supenisor and
manoger levels

Some cauions an selection: verily authertichy
of qualfications prior 1o offering later of
appoiniment, Confirm knowledge of Section
28 Elaciricions hrough proper technical and
practicol tests toa many shortcomings dentifed).

Support and maintain emplayer-
employee relationship
Provide supprt 1o experiancad NG sic, who

e relevant axperionce, fo opply 0 ECSA for
Profassional

a . ently
challenges ond emphasise key business drivers

Transter and develop the skills

1t # Imporiant o ensure buyin af ofl levels.
Creote approptiote orgunisafion suchures ond
ncreasa ruining resources (addiional raining
officer pesis) fo improve fraining copobik
Have large pool of apprenices (100], conddoie
fechnicions (40) and candidate angineers {30) in
she: system to work with experienced sioff. Have
0 ot

are imminent, 1o easure transfer of sills ond
smooth handlover o new manoger. Recruiment
of enginesting refires to assist wih exscufing
special projects and sharing knowledge wih
less experienced engingering personnel.
Esfoblishment of tachnical forums amongst
engineering personnel fo shars axperiences
and include invited presenters on specific
fopics. Conduct intensive in-house fraining
and assassment of candido’e: fechniciars and
condidcte Engineers inchides proseriations fo

Candidate Enginoer Trining Progromeme] with
explicit outcomes ond assessment processes
Document off unique and erfical technical and
operaticnal cruas. Develop infemal training

output from froining progrommes ond vacont
posts. Timeously advertise: intemally 1o ollow
rainees > apply ond appoint fvough compeliive
process 1o ensure best i, Hove pedormance

and annual regisiation fees for membership of

professional bodies (ECSA ond SAIEE) in the

inferesis of confinuol | cavalopment

Preside cear guidalines for supendsors and

manogers. Provide guidancs on coreer pathing

~ aceess o assisted educaion. Have succession
|

fransler, wih o focus on specialisad fechnical
raining. Ideriify mentors ond provide clear
outcames from mentor-ship rlerventions. Engoge
irees on o conroct basis o mentor and irain
rew appoinfees.

du and

daninploce - dently

nd incentives for personnel
Future interventions.

Mofivote 75th percarile packoges for scorce:
anginesring persannel. Fay fedble costio
company packages lo scarce enginesring
satsonnel, This must inchude: paying o housing

Ce prop
exit interviews (preferbly underiaken by fop
management ofincumbents n crificel posts and
have ouhoriy o make counter ofers. Arronge

Recent nroduction of o comprehansive emplores
waliness progromme ocross the municipaliy,
demansttes o coring employer, Creofion of

{spouse wih subsidy, renfing ond nol owning,

etc |, Pying s locomtion oloweance imespective

betwoen = sofl

posts,

===

Landis+Gyr |
Pioneering |
smart metering |
solutions ;

www.landisgyr.com/za

Landis
Gyr

manage

el valus of vehick inthe scheme, provided vahidle
i sufoble G i
enginesr post o rein highly skiled indiiduols.
Introduce retantion bonuses for shorier ferms
3, 5, 10, and 15 years). Provide funding fo
acadetmic instiutions o subvent solories fo ossist
with recruitment and refeniion of experenced
acadermic, Creats alseinesl enginsering science
centre 1o crecte inferest and promole coreers in
the clechicly supply indushy. Ut recruitment
agencies fo. head-hun erifcol skills. Explore
recruitment of enginasring personnel rom iher
cowrtries, Consider creation of municipal entity,
orly i this will breok the shackles of existing
nafional collective borgaining processes.

Conclusions

The chollenges in o municipal environment ore
immense, aspeciolly when clectricity provision
is an essential service and a cosh-cow 10
many. municipalifies. Engineering remains o
comemions 1o support sconamic developme.
Notwithstonding the poyment of market
allowances, the skil fight continues, afrbuted
40 vorious factors such os high erime rate,
offinmative oction, eic. The ageing eleciricol
nebworki require more stoff to operge and
maintoin these networks: sofely and effsctively.
Existing personnel are borely coping with fhe
work load ond demonds ko customers. Smart
smart grick, renewoble technologies
and embedded gensration introduce more
complesity into exisiing eleciricol networks:
These mquire additional enginesring parsonne!
with o higher skil level. How 1o affoct, develop
end refoin the necessary stalf o manoge mo®
raquires odicol outofihe-
bax thinking. 1 is the collective wisdom hers,
who have their hearts in the industry, that il
crat the sclufions 1o see us trough the dificult
years ohead.
Contoct Sondie Maphumulo,
eThelonini Municipaliy, Tel 031 3119001,
mophumulersi@elac disbon govza
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Challenges to city growth due to area
of supply disputes

The foce of South Afntnn municpalities has substanticlly changed over the last
and metros. This exercise reduced the number of functioning

o larg
municipalities !mn over 1000 10 286 Mumdpnllliel-

by Robert Ferr

In Bu
farmation of Transit
Eost Londen, King Wi

o City, the first phase was the
ional Local Councils in
m's Town ond

rounding rural areas, which included the

copital of the Eastern Cape, Bisho.

The inclusion of rurol areas that
supplied by Eskom into the municipelity
does nof in ifself present major problems

It however becomes a problem when
areas situated within the urban ed
exiended urban edge are re-zoned fer
urban residential dev This fype
ormol procass that fokes
yin South Africo

e, of

opment

of ra-zoning is o

place within
Buffalo City hos two previously smaller
d Gonube,

any grow

municipalities, Boacan Bay
which are in close praximity 1o cach oiher
The lond beiween Beacon Bay and Ganubie
miand which is known as Quenero.
d for u

his formland is being rezo

This will ultimately foir
Bay, and the Guenera

suburb fi

ity

dovelopment
Gonubie ond Beaco
area will bacom

ming an

integral part of Buffalo

As these new developments become an
integrated part of ity, oll servict
Provided within these new suburbs should

ke provided by the municigolity Yo ensure
®quitoble services are provided 1o aoll
Suburbs, The rezonings are opproved by
the municipal council under the conditions

that olf services are provided by Buffale City
Municipolity, When Buffalo ity approved
the first development in Quanero, BCM
requested Eskom to provide o goint of
POD) to the development. After
Eskem o finol
POD

3 number of mestings with
Sgreement was
was, commissioned, in Buffolo City's ™
90 hos been in operation for & Pumber

ol years

ched in wrifing, @

ame

Recantly, in-mestings with Eskom, there
v g

16 have besn & change in policy with
h Eskom now refusing o
his

Brovide PODs for new develapments
%03 had g negative eflect on developments

Within he city, os developments have bee
Sbproved on the bosis af provision

38rvicas by BCM and to BCM stondards,
h ore yatil the dispute: ncerming ared
% supply hos been resolved, developments

Sonal toke place

Eskom's current peint of view is that it
historically supplied the previous rurol
areas ond therefore iz automotically
entitled 1o supply the new suburbon oreas
o well. Buffolo Cily Municipolity (BCM)
s made every effort 1o rasolve the issue
in an amicoble manner, even resorting fo
NERS,
The expansion and development of o city
should be o posiive sign, and should not
be hampered by dispules betwean Eskom

and municipalities.

for o dispute resolufion heoring.

Laws and regolations.
The laws within South Africa support the
municipalify’s right to deliver services within

isdic

s orea of jurisdiction

The constitution vests these nghts with the
municipolityin ferms of Clause 156 “Powers
and funciions of Muricipalities”, Alsa, the
ol Systam Act of 2000 sfates the

Munics

following
“Legel Nature, Rights end Duties of
Municipal Councils:
2) Amunicipality - fo) i an organ of siate
within the local sphere of governmen
exercising lagislative ond executive authority
within an area determined in terms af the
Local Govermment: Municipal Demarcation
Act, 1998.
Rights and duties of Municipol Councils
(1) (bl exercise the Muricipaliys executive
ond legisiative authority and fo do so wilhout
improper inferference.
4 (2) {d) strive to ensure that municipal
sarvices are provided fo the local community
n @ financially ond environmantally
sustolnoble mannet
4(2) (7 give membersof he Jocal communiy
equitable access fo the municipal servicés
which they are entiied.
4(2) (g) promote and underioke development
in the Municipality.©

Doss this meon thet municipalities should

go outand
Eckomd ~ No it does nat. The overruling

facior should be the ability 1o provids and
o maintgin the. reguired level of sarvice 1o
Eskom hos

1oke ovar oll oreas supplied by

new COPSUMETS always besn

he supplior of rural electrfication. This is

t decade. Small municipalifies have

and Erin Mo, Buffalo City Municipality

ot disputed but the developments under
's urban edge

ger be rural formlands bt
will become suburbs within the city

The standard of all sarvices must be the

same as any oth suburb. For

the municipality fo be oble to provide
this stondard of service, oll services need
t bo provided by fhe city o5 soma
nol ravenue genaroting end require cross
subsidisation

o33 subsidising of othar
services by electricily salos 15 o reolity
within municipolifie

n South Africa
fact is even occepted by the Deparim
Energy, the EDI and the Regional Electricity
Distibutar madel, which the aforementioned
ore mandaied 1o implement. The modal
ollows for municipalities 1o be poid o

surchorge from elechricity sales mode by
the REDS antiy

In torms: of the low, municipalities moy
charge the consumers within the Eskom
supplied areos o ley for the sarvices whi
would normally have been subsidised
from electricity soles but this would create
an inequitable situation within the

Through F
For Overhe

Phase/Earth Fauits
Phase /Phase Faults
Permancent, Transient Faults
Intermittent Faults

TrunsTechnical Solutions
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A
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limits, which while justifioble would create
dissafistaction within the city.

Urban edge developments

Buffalo Gty hos two creas under discussions
with Eskom and NERSA:

Rock CIiff is in the exterided urban
edge: Developmant of Rock Cli within
the Eskom disputed oreas connot
commence uniil fhe “area of supply”
issue has been resolved. The first
phases of the development foll within
Buffolo City's existing orec of supply
and therefore will go ahea

Guanera falls within the existing urban
sdge.

Development within the suburt: of Quanero,
started in April 2005 and discussions between
Eskom and BCM were posifive with Eskom
ogroeing 1o pravide & POD fo fhe municipaliy.
A report was submitied fo the BCM council
1o formalisa the provision of senvices within
BCM's urbon sdge, Bulalo City Council took
o resolution in August 2006 which siates:

“That all future elechiciy customers within the
Bulolo Ciy municipaliy's urbon edge should
be serviced by Buffalo City.”

Cormspondence received by BCM confirmed
that Eskom hod ogreed fo supply BEM with
POD for new davelopments within the urban
edge.

Al projects procendad uniil BCM commenced
negotiations for additianal PODs for the
Quenera area, as well s discussions on
the future suburb of Rock CI. During the
mestings Eskom stoted thatin fts opinion BCM
s na rights within thase areos as they form
par of Eskant's supply area therefare Eskom
i langer was in faveur of providing PODs 1o
BCM. This was @ complete tumaround from
the previous negafiations. Afier @ number
of mestings, Buficle City wos informed by
Eskom thet:

o Eskom is no longer in fevour of
Ironstarring existing customers

Eskom will compensate BCM for the
original Quenera POD connection ond
18 months of Eskom billing for the POD
[NMD, network charges elc|

The developer is 10 rebuild ll networks
to Eskom standards

The: network is fo ba handed over fo
Eskom

BCM is ta apply for connecions for
straet lighting, sewage pump elc

Further maetings hove been held with Eskom
1o resolve the issues. The developer hos
instolled the network to BCM standards and
the network has been faken aver by Buffalo
City, which is now o BCM asset, By ignoring
these focts it seams o3 if Eskom has not
considered the following

As tha agreement was olready in place,
the devslopar installed the nefwork fo
BCM standards. To change them fo
Eskom standards will incur additional
costs.

The instollation has been camplated
ond taken aver by BCM. Instollation is
o BCM asset.

The ogreement in place can enly be
changed by both parties, not Eskom
alane.

By not abiding fo the ogresment,
Eskom is negatively offscting future
developments wihin BCM.

Why BCM and not Eskom?

The araas under discussion should be
supplied by BCM rather than Eskom for o
number af reasons
o Rezoning converts the rurel orsa into @
suburban area. Therelors BCM has ta
ensure the some level of services for oll
consumers
« The new areas bocorme on integrated
part of sxisting BCM suburbs.
The orsa falls within fhe urbon edge
All existing customars in fhe area
have sold customers properties to the
daveloper. Therefore they are no longer
Eskom customers. All customert in tho
area to be developed, will be new
customers.

..

Prevision of equitable services (e
sireet lighting, roads, efc ) will require
the cross-subsidy from elecirical soles.

.

Buficlo City is expanding and hos on
obligation in terms of the Municipal
Finance Ac to ensurs the financiol
stability of the municipalify

Most important of ofl is the MSA
clause 4 (2) (d): Municipolities must
stive 1o ensure thal municipal services
are provided 1o the locol community
in o finoncially and environmentafly
susfoinable monner

There are a number of services that are cross
subsidised by electrical sales such as woter,
steetlights, solid waste removal and ofhers.
1 would not be in the city’s inferest fo allow
developments fo fake ploce that are not
sushoinable since electricity sales would
have 1o cross-subsidise the other servicas
i the city ollowed devalopments o take
place, the only woy to ensure the necessary
income would be fo levy a surchorge to the.
consumer for provision of services within
municipal boundaries s ollowed by the
MSA.

Conclusion

i terms of the law, municipalities must
provide squitable sarvices 1o their
communities, and this cannot be done
without cross subsidisation.

If cities ore 1o grow and be susioinable,
they nead o have an incoma base that
will ansure cross-subsidy of non-income
gensrafing services, o ensurs susainable
senvices are rendered fa the consumer.

A levy could be charged on the service
provided by Eskom but this is not &
safisfoctory solution os it would create
on insquitable situation within the clty
Hopsfully, into the futbre, an amicoble
solution and woy forward will be devaloped
by Buffalo City and Eskem through NERSA

Contoct Rober Ferrier and Edin Moll, BCM,
Tel 043 705.9601, rob@buffalocity. gov.20

The impact of the Eskom tariff

increases on municipali

Th 3

Ir LG Kittinges, Centlec

.

What was the tariff increase experienced?
How much did the individual componants increase — was it 29,9% or was it 300%2

What was the financiol impact of the fariff increases on the municipalities?
What con municipalities do 1o adap! 10 the increases?
Recommendations on what can be dane in the future

10 ecdress the cash flow problems coused by the tariff increases.

Ly




CONVENTIONAL ELECTRICITY METERS

Elster Kent Metering (Pty) Ltd
64 in South Africa from its base in Johannesburg, manufactures and supplies a complete range of
v residential, commercial, industrial and mining applications. In

idential and three phase apg

dition we can

ricity meters
 AMR and Smart Metering solu

munication infrastructure options.

nional electre

lications utilising a

provide

Residential

Elster Single Phase, 100 A residential KiWh meters provide a variety of
Communication options for AMR and Smart Metering Applications

*  A200 - Simple kWh Meter with Mechanical Register and Pulse Output.
*  AT00C - Simple KWh Meter with LCD and Irda Serial data Output.

* A220- Complex KWh meter for Time of Use and Maximum Demand
applications with Load Profiling, Serial RS485 2 way Communications and
Pulse Output.

Three Phase Commercial and Industrial

Elster Three Phase meters provide a variety of communication options
for AMA and Smart Metering Applications, Meters can be supplied in CT
Operated or Direct Connected (100 A) configurations and can be supplied for
a range of network configurations. Elster also supplies a range of supporting
communication accessories such as GSMW/GPRS Modems, Ethernet Mod
Flag Probes etc..

. AI00 ple kWh Meter with Mechanical Register option and
Pulse Output

« A1100- Simple kWh Meter with LCD and Irda

al data Output

o A1140 - Multi Function mid range low voltage electricity meter with LCD,
load profiling e of use and maximum and registration and 5232
Serial data port suitable for complex metering app
communication aceessories.

tions with suppo

700

ulti Function complex electricity meter for Time of Use and
Maximum Demand applications with Load/instrumentation Profiling, Serial
Communication Port, Pulse Outputs, Instrumentation, suitable for CTAT
metering applications that require higher accuracy

' (Class 0.2 or 0.5) supported by a varlety of comm

cation accessories.

Smart Metering

Sluons o S Metrng e vl fom Eer bsedon |
Wiong tradition of conventional metering, load ’"”aq”:"c' which
101 and communication technologies such 3 BF or L SRC
Povide the building blocks for the provision of powerful, isisaan
74 eature rich Smart Metering Solutions that enable SIS L,
:"meu(y optimisation through implementation of the la

fer, meefing changing needs
ors wansiion f he next
hance !
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Energy loss management as part of utility
financial sustainability

In this paper the authers will explain the imparfance of such elecirical losses and the losses value chain and how

1o analyse losses 1o its fullest cantent fo ufilise this a
By quantifying the different elements of losses and ut ising the other business econemic

tool, fo improve ulility

parameters of the utility,

management can effect ufility financial impravements fo the advontage of all customers and ensure sustainabilly. In
effect it provides o managerial performance roadmap for the uiility.

by A J van der Merwe and L P P Fourie, NetGroup SA

Scenarias fo simulate hese business economic
improvements have been developed for
variovs ullfies ond the applicability of such
opproaches s opplisd in the South Alicon
conted fo indicate the relevance for such an
approoch in South Africa

utility financial sustainability in
perspective

Uity financiol or cammerciol sustainobility
maans that the utility can mointgin its
perotions in o financially and commercially
sustcinable way, where the cash refums from
opertions ramain positive. This means fhol
the cosh recaived from operations, should
be sufficient to poy for all cosh expenses,
which should include normol expansion
programmes, debt repayments ond olike.
The cash required is therefore not fhe some
as normal profit as we know from a business
point of view. It can olso be defined by the
cash coverage ratio, which should be bigger
than ane for a healthy undaraking, Cash
coverags ratic is defined 03 operating and
olher incoma (atter covering operaing costs
and cdjusted for net working copital and
non-cash axpenses, Le. depreciation and bad
deb, plus consumer deposits) divided by fhe
sum of dabt service liabilities, internal funds
recuired for copitol investment, and essantial
contribulions such as for staff retirement funds.
Far a ulilly fo plon for financial ‘survival”
or sustainability, it must understand the
relationship between all utility octivi
aHlecting cash flow. To achieve financiol
sustainabilty, the ulilty needs 1o do proper
integrated planning, by simulafing ond
avaluating oll the foctors influencing cash flow,
el to set appropriote fargets accardingly.

To moximise revanue, the utility naeds to

Lo Porenast
:%7.4-—;5'
Revenus m‘ Sales
E -t -
=

Cash Flow from
Operations

Investmant Plan =
e

Liabitities —=

Balancing Cash with Revenue

Expanass

Mot Cash

Fig. 1: Bolancing cash with revence

In arder o minimise operational cost,
the. utility needs to lock af least cost
generation (aptimal genaration mix|;
improving utiity eficiencies like. the correct
lavel of utility operational costs par kWh
sold; reducing lasses, both technicol ond
non-technical losses and improve quality of
supply

The reduction in fechnicol losses wil reduce
the cost of energy avalable for sala (which
includes the cost of gensration), where
the reduction in nen-technical lassas con
improve revenves and/or reduce generation
cost. It must be noted thot technical losses
are noemally supplisd by the most expensive
enaration, il o lsas! cost generation sirategy
s followsd. By reducing fechnical losses,
one will directly reduce the cost of the most
expensive generation and hence enhance fhe
cash flow and the sustainebility of the entity
o3 a whole.

Losses value chain

osh losses],
and curb non-technical losses. The ullity
could alko increase: revenue by increasing
tariffs, but this should be the last resor of
effort and should nof be used fo coter for the
aperational cash losses in the utility,

through the losies valua choin, shown in
Fig. 2

From this it s claor thot thers ors thres
components o losses, the firt wo being
anergy losses, and the third cash losses.

Energy losses are defined os the difference
botween anorgy available for distrbution,
and the octual anergy biled 1o end customers:
and is given by tha sum of technicol and non
technicol lasses

Cash losses are the difference between cosh
collected and the true scles (in Rands) to end
ser customers.

Technicol losses are those losses experienced
in on slecirical system thot are dus to the
loading and electrical characteristic of the
electrical network (for insionce the network
ond transformer impedance and no-lood
losses of fransformers)

Nen-technical losses are those losses of
elechrical energy thot ore caused by foctors
outside thy electrical system. This could
includa inaccurate meters, inoccurste meter
reodings, technical problems with meter
installations, billing erors, errors in meord
keeping, consumption by non-metered
installations and energy thel, [Nofe thot
basic slectricity i included in soles.)

The flow diagram in Fig, 3 exploins the various
concepts and rafios i terms of overoll asses
The groy oren defines eneray losses, where
the pink area describes cosh losses. From
@ management point of view, i is esseatiol
1o develop a monitoring and reporting
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fromework to be oble to monitor the various
KPls that trock lossos.

The following typical KPis sheuld be
manitored

. En

gy in (El): encrgy available for
ibution in kWh

Energy billed (EB): s cbiained from the
biling system in kWh

.

.

Overoll energy losses: Ef minus 8 in
kwh.

Overoll energy losses %: overall energy
losses divided by £/

Technical losses: Maximum demand
losses. a3 0 % of maximum demand and
energy losses as o % of energy in

Non-technical losses: derived from
averall losses minus fechnical losses i
K

h.

Collaction efficiency: ratia of cosh
collected versus bills. sant out (if there
are olso prepaid meters, fhe revonsa
rocaived should be added fo cosh
collected and bills}

There are twa industry berchmarks for avrall
performance, the one baing the Aggregate
Tachnicol and Comamarcil losses AT&CT,
which aggregates the overall snergy losses
and cosh losses, and secondly ifie average
collaction per unit avoilable for distribution
fec/en

ATBC is colculoted o follows:

ATEC.
CC/El is derived from the cosh collected
divided by the enargy in ond is given in cents
per kih

(1 ~cveralllosses %) x colectior off. %

Quantification of losses
It i important to quantify the components
of losses, as this will enable manogemen! in
their planning and decision making fo decide
0n the correct sirategies to curb losses, ond 1o
improve revenues. The process commences
by calculating the technical losses; it is very
difficylto colculate the non-technical losses
accurately. The mest commen opproach to
ollew is fo colculote: the fachnicol losses,
and derive the non-tachnical losses os the
difference between overall energy losses
and technicol losses. The component of
o technical losses con then be estoblished
through vorious sompling methods (a3 @
Bercenage of fotal non-technicol lasses).

is impartont 1o

For tachnicol losses
distinguish between demand losses and
®nergy losses. Ona con derve the eneray

ses once the demand losses ore keriown.
Demand lossas con be colculated hrough

* A proper network model ond

configuration
Estoblishing fhe correct loading 01 rm
network, both in terms of maximur
demand ond the lood profile of the
various loods on the network

he

Fig. 2: Losses in an sleciicol uily are best described (hrough the kosses volus chain

Fig. 3: Fiow diagrom exploining the vori

The damand lasses ore then calculoted by
doing load flow studies on the netwark
for the maximum demand conditions. This
must be dane for ofl the vorious vollage
avels, from the low voliege netwark fo the
distiibufion/transmission system, and all
the different fasders. This would normolly
entail vorious studies, s the modelling of
he low volioge network and distribution
retwork will nat be done in the same model
Dus fo the vast valume of low voliage
networks, normally some sampling of
atworks, representative of the network will
be done, ond will bs used as benchmarks
for determining the demand losses for the
remainder of fhe low vollage networks.

The anergy lossas are derived from the
demond losses by establishing loss lood
factors (LLF) for each netwerk componant.
The enargy fosses ane calculated s follows:
demand lasses in KW LLF*ours in the
period under consideration. The demand
losses are derived from the load Hlow
studies, ond the loss load foctors ara derivad
from stafisticol mataring and/or the load
profie of the applicable load.

The LLF con be established from statistical

metering os follons:

concepts ond raiios in krms of overal fosses

00
LUF=3 " (koad, * fPeak Locd)?/35040

whera:
35040 = the number of 15 minute load
recardings in one year
Load, = the 15 minute average load (n
the nth 15 minute period

Peok foad = the highest 15 minute
averoge load in the year (1

This cauld alsa be: done for sharter periods,
sayforinstance for a specific month. However
the more reodings that are available, the
more accurgte the LLF would b, . «

The load factor {LF] is given as:

Tatal Enegy Avoilable/(Maximum
Demand in kWh in period) over the some
periad 03 used fo daterming the LLF.

I stctistical meosurements are not availabla,
the LLF con be derived from ths LF g5
follows:

LF=k e lF+ (1~ k) o LF @

where the constont k is derived from
empirical resulfs. Where no data is available
avalus of 0.3 is normally used for k.
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unbolanced loods are the main contributors
o excassive fechsiical losses. Technicol losses
are given by the following formula:

B ) 2R o oy WL RLE
M.Fw 2 m’"‘" rorl

From experience it became evident that it
is easier fo manage down non-technical
and cash losses, but in a ity where fhere
is growh, o lnck of copital investment for
electrical natwork expansion or network
upgrading, wil contribute fo higher fechrical
lossas.

Non-technical losses are reduced though
opproprigte ravenue profection strotegies.
that should be failored bosed on & thorough
analysis of current revenue profaction
strategies. This should include appropriate
systems (especiolly billing], metering and
mefer racding strategies, meter audts,
organisational change fo ollew proper
govemance far fhe revenue prolecion value
chain, cut-off and re-connection sirafegies
to name some.

Other forms of losses which are nof covered
by the above, are losses dus o poor system

]
=T E

0,18

030 1

This could ba coused by poor
or lock of of poor design and

Toble 1: Typical load prosifes for specific cuthomer groups.

The value of k can be derived for various
load profiles if both the LF and LLF ore
knawn, by using the formula:
e (LUF = LEJ/(LF - LF) 3
The groph in Fig. 4 and Table | show fypical
lood profiles, LF, LLF ond k for specilic
customor groups.
Even in colculating the eneray losses o
described above, i stll remains on estimation,
as the tronsiormer no-load losses remoin
constant. The only aecurote determination
of tha losses would be through continuous
From o

From @ management perspeciie, cna would
also lik to distinguish cosh collections from
current debtors [ond the type of dablors),
versus tha collections from old dabtors (more
than 30 doys), os this could influence the
revenue protection strategies.

Typical results from utilifies in
developing countries
Qur exparience has shown that most uhiliies

do have huge aneray losses, 03 well as poor
cosh collections. Energy losses ate in the

construction, where unnecessary oufages add
fo loss of revenue ond customer dissatisioction.
This should be taken into account when
oddressing financiol sustoinabily

Halistic appreach to utility financial
sustainability

To achieve financiol sustainabily, one nesds
o fallow o holisfic spproach, whersby oll
the various ulilty aciviies ore modalled, fo
determine the impact theraof on future cash
flaws. This shauld include

® Unlity business sconormic modelling BEM.
®  Network modelling.

. loss modslling ond

region of 20~ 35%,

perspective, ond to quaniify the quantum of
anergy losses, fhe obove procedure would
yield nccurata enaugh resuls.

Cnce the enargy lassas have beer dofarmined
for o specific period, soy o menth, as
dascribed above, the non-technical losses are
datermined a3 baing the difference betweon
averoll losses and the technical losses.

The cash losses are osy 10 determine, as this

from 65 -90%. be keptin mind is
thot technicol losses will increose exponentially
s load increases. So although it is normally
easier 1o reduce non-fechnical losses, this
saving is off-set by the increose in fechnical
losses. This is a¥ident from the results from
Utilty 2 (see Figs. S0 ond 5b, Loss reduction
strategies were in ploce for 3 years prior 1o the
results shown for Utility 2, whare as Utility 1
il has o introduce losses savings sirategies,

Technicol lasses are dependant on the netwark.

s the diffen
determined from the billing system (including
sales from o prepayment systam if it eists],
and the actuol cash eollacted from sales (and
soles from the prepoyment system, if it exists).

and loading. The technical
losses willtherefore follow the same seasanal
patter o3 the demond of the uility. Tachnical
losses increose with the squore root of the:
increase in looding. Network overlooding and

manitaring nnd reporfing through
apptepriate KPls.

The-two xomples in Fig. & show typicol results

of BEM.

Far Uty 4, the following sirofegies were

oppiiad 1o achieve financial sustainability:

* Reducs technical losses with from 16 1o

14% ond non-technical losses with from

5,5%102,5%.

Increse the collaction efficiency from 93

1097,5%

* Collaction of old dobrors over a 3 year
period.

® Increase in operational efficiency with
40% [measured in kWh per employee of
number of customers per employeel.

(&}
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This wayld maon the increase in the
number of customers.

+ Addiional siep tariff i
tarifis 1o cater for the increesed
investment progromme ot cavered by
inflationary fofiffs

o Monitoring and reporting through
appropriote KPis

For Utility 2, the following strotegies were

opplied

» Loss reduction from 26 1o 20%.

« Maintain collection efficiency.

« Convert expensive generation; and
eptimise-ganaration mix.

® Restructuring of debt.

 increase the quality of supply end
reducing outages.

# lncrease sales through

and lorge mining loads
» Additional step torifs in short ferm.
» Overdraft to support short farm cash
deficit
It is therefore claor that It is important to
understand each utility’s perfarmance from
o holistc point of view, and appreciate the
impoct of such periormance on the ovaroll
cash flow. The strafegies to ochieve financiol
sustainability will therefore differ from ufility
1o utlity, but will includa the reduction in
losses, bath energy and cosh losses.

How will a utility gain from

managing lesses?

Technical lossas

o Reduction of tochnical lassas il raduce the
cost of supoly, os this will reduce tha cost
af ganeralion and imports for purchases
whare o utlity anly buys power from a bulk
suppler].

Laast cost ganeration

the mast expensive generalion

+ Network opfirisation (gpfimal swilchiog
arrangements, balanced looding, optimal
woliage levels] will reduce technicol losses
bmwulnunmdwmmmmw[wpv

{5 required o implement
'anlln' ‘open poinis).

& Whers rework sirenglhening is required
to reduca tachnical losses, the iy would
nead investment

Non-tachnicol losses

« A reduction in non-technical lasses

will aither be converted fo odditional

sales, or raduction i generation cost

{some os for technicel losses], ar bath.

Normally the reduction in

non-technical osses will nat need huge

., but might increase shart ferm
opsrational expenses 1o implement the
nacessory siofegies

It will olso encourage efiicient usage of

save an

.

Fig. & Trpieal rosult of BEM.

rsasiza

Toral Dx
Toch b Losses ~ RH Yo

Current Losses in ESI

Lossas ~R 1

-

Dx Tech ~ R 6,87bn

Fig. 7 Losses in the currant supply chain in the ESL

The South African contfext

To quanify | iy for South Africo is

v
mm\lu(hueuldwwwfgﬁpﬁ:)dﬂd

not glmgﬂl forward, due to the availobility

tand

and in available dofa. Fig: 7

indicotes the lossas in the curment supply
chain in the ESI which is estimated ot
R10,1-billion {excluding the generation
losses), with o split between technical
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llion and

tachnical of &3,
R6,9-billion respactively. Il one essumes
thot with the suitoble mitigoting sirotegles
improvemeni can be achieved, opproximately
12% of fechnical losses through network
optimisation, os well as reducing
non-technical losses to 2%, possible savings
of batwsen R3,9billion and R4,48-billion
respactivaly con be ochieved.

and non

Conclusion

It can be concluded that uility monagers
must see loss manogemant as part of
a helistic oppreoch fo ansure utility
financiol systainability. All liliies will have
Tosses, which could be managed down fo

sustainable levels, by implementing custom
made sirofegies.

In South Africo there ars olsa many ailing
uifives, where unnecessarily high losses
confribute 10 their woes. Management can
take up fhis challenge by implementing o
aeopar manitoring ond reporting fromework,
by understanding the utility fram o
point of view, quantifying thesa losses, and
opplying Gppropriote sirategies fo becoma
financiolly susiainable and sill charging
market-reloted foriffs

If the pofential savings as estimated above
an be achieved, this can contribute fowards

R 28.billion in refurbishment and
maintenance, as well a5 assisting in
maintaining tariff levels in the short ferm
The revanve or cosh loss should bo sotved
by first segragating the revenve cycla,
anolysing it, measuring the performance
and optimising the procass belore relying
on toriff incraases

Always bear in mind: You cannot manage
whet you do not know,

Contoct Adrigan van der Merwe,
NetGroup 54,

Tel 051 430-1740,

weslimoted bocklog of

G @ co.z0

Need to talk 1o a transformer oil supplier who
understands your business? One who's local enough
10 be near you, yet global enough 1o hve the
expertise you need. Get in touch. WWWw.nynas.com
Cell 427 82 496 2730, alistair.meyer@nynas.com
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Energy loss management
programme: Eskom Distribution

Energy loss is of concern across South Africa and is an issue that many utilities around the globe face. This paper will
explain how Eskom Is addressing the energy loss issues experienced, what lessens have been learnt over the past few
years, and what will be the areas of focus gaing forward.

idoo and V Mood

EON Consuling

T
‘ Dxwide energy losses initiatives

r\ from the trar 3 H
Lkl el S 8
T

electrical connection Stratogic A Ensure
|omsttee :,":“;'),““,’,“m Reducetrendto sustainability at
What is Eskom doing to address puodish acceptable level of
energy losses? | = ylosses
. wors
Enargy losses have inc simost ineordy | ghuang
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customars that ore consuming very litle in
comparison 10 other customers in the same
cafegory, or customers eonsuming even
though their accounts have

of the national PMO. The ELP steering
commites consists of exscutive members of
Eskom Disfrbuton I i this commie bot

The results of audits are measured on the ELP
scorecard where the number of audits done
v d number of problems fixed

e ELP swotogy
‘and implementafion nwwh

All six Eskom regions also have: regional ELP

month are tracked and measured,

The ‘ringfence slectrical networks fo

sioisticol metars o measure sneray flows ond
1 bakance snergy inflows and outfiows sa that
all anomaliss con be identiied. The results
of statistical meter installations ond feader
balancing dofo ore olso measured on the ELP
scorecard, o ensure fimeous instollation 6nd
occurote dota and reporting.

Tha *implemented tested technologies
warkstream® focuses on investigating
tachnology apfions 10 reduce energy lasees,
ploting and testing these tachnologies and
measuring the bonalis.

The “ansuring sustainability thraugh
resourcing” worksiream focuses on defcled
business and enviranmental analyses fo
detarmine gaps In the business — thess gaps
cauld be process, peaple and technology
reloted. The programme: hos developed on
anergy loss managemant process tha is
currently baing integrated into the business.
The “communications’ workstreom focuses
an both itrnal communication o3 wall s

There
ore fask eoms i place whers regional project
manogers are responsible for ol ELP-related
octivities. The project manager raports o
the rgional chompions [revenvs profeckon
manogers and energy froding manogers),
whe then repart 1o the regional sponsor who.
is ullimately accountable for oll regional
deliverables

What lessons can be shared with the

Successes in audd workstreom

The ELP shifted audit attention fo focused
LPU, SPU ard PPU meter oudits. Regions were
encouroged 1o foret high risk cusiomars s
opposed to blanket audis, sing tools such
o8 customer strosilication, customer billing
reports and eneray loss reports for prajeds
balanced. Audit torget satting ond budget
allacations were besed on an energy losses
analysis medel, 1o farget high-lass areas per

jion. Since the existence of th ELF, regianal
ouditing invalvement and enfhusiosm hove:
increased. All Regians have exceadsd their
LPU audit fargefs (high ravenue souree) for
the past financial year,

ke, Infarmol b
! b d e,

the impact theirwork activiies hove onenergy  up 1o the end of June 2010-

losses. A public engogement drive hos been WZDB[PUaudmwemdm,wthw

inifiated using a social marketing appraach p-oum identified ond 1913 problems.

that encourages ol South Alricons 1o be or
become legol power users. The ELP social
markefing campaign objeciive is to influence
tha voluniary behaviour of consumers 10 be
legal users by reducing the number of illegal
laciricity eonsumers, mobilising citizens fo
report and prevent tampering and illegal
connections, and by building parinerships fo
doal with llegal

251 507 SPU audits wera done, with
46 688 problems identified and 20 691
problems fixed.

2 117 977 PPU audits wera done,
with 240 300 problems identified ond
168 062 problems fired.

To dote @ loss 1o the business of over

Using adveriising, social mobilisation, parner
mobilisation, strenghened enforcemant
moasures though criminal procedures, end
engagements with siakeholders, this hard-
hitting compaign fargsts Eskom stalf and
confractors, business, commerce nd the

X & B!

has been prevented os o result
of the fixes done on problems identified from
Apeil 2009.

{1 oddition, the ELP revanue recovery procass
hos assisted the business fo ra-bill over
R58-million trom thess oudh findings.

This has been a result of dedicated and
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usability and quolity. These repons include:
custornens that seem 1o hove low cansumption
compared to others.in the some cafegory,
or customers consuming even though their
accaunts have been termincled.

The ELP hos alsa implemented quality
assuronce (QA) for customer meter avdits.
The regions are wisited evéry thres manihs
fo ensure dofa validity ond outhenticity,
and fo ensure compliance with the oudit
mathodology

Risk ond miligafion on the oudit worksirsom

The low fix rates of problems found through
audils hos been idaniified as on arsa that
nesds attention. Low i rates oceur as o
result of depodmental prisritisation and o
genaral lock of departmental resources. The.
“resaurcing for sustoinabilly’ wrkstreom has
done a deloiled analysis of fha resource gaps
and resource requirements in the business,
to ensure ELP is 0 success, The regions were
asked fo ancourage stakeholders such os
Enginearing Delivery ond Field Servicas fo
be more involved in the fix process, and
ta highlight the: value of their involvement.
Regions wera olso encouragsd 1o moke
use of skilled and outherised contractors to
‘overcome departmentol resource consinainis,
and to “clean-up’ the bocklog of fixes
that exists for LPU, SPU ond PPU meter
insiollations, picked up from audits.
Successes in the ringlence workstream
Regionol statistical mafer installation is
Underway in oll the regions. The ELP has
ployed o key role in the process 1o obtain
financial ossistance. from the copital projects
depariment in order 10 fost-trock stats meter
installotiens in the regions in the pravious
financial year. Stats metar instaliation forgets
were exceeded ot distribution level for both
the 2008/% ond 2009/10 financial yeors.
lesses model, which wos developed
by the ELP, is used by the business and ragions
1o ideniify custamer sarvicas oreas that have
high lossis and should be targeted for audits.
The resylts obtained from fhe modal were also
waed for forget seffing for fotol energy losses
for Eskom Distribution, as well as maional
totol energy loss forgefs.
Feeder Bolancing modal (FBM) reports ore
row published on o monthly basis by all fhe
ragicns.
Th! measurement of additional key

p

eleciricity haft and ansure legal power use.

The structure of the ELP

The sinucture of the ELP consists of a nationol
monagement office (PMO) with

all workstraanis reporting fo project and

progromme

The natienal sponsor
hmﬁmmhrulm

] ]
the regions, partcularly in the LPU and 5PU.
eustomer domains.

Over ond abave the development of the
standardised audit meihodologies and dofa
spacifications, the ELP redefined fhe customer
care and billng anamaly raports criteria in
the:LPU, SPU and PPU domains for improved

indicotors 1o track monthly
statisticol installations ond FBM reporfing
Progress wos successhully infroduced in fhe
ELP Scormcard,

Risks and miligation on the ringlence
workstioam

Departmental prioritisation may impact
the number of statisticol meters installed.




Adequate ond focused compaciing of releant

stokeholders must be oppled fo ensure that

satistcol motering torgets aro:mat, The ELP
ik
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and cantrol. Due fa the high costs of
replacing existing Eskom systems with a system
aking the nosded energy loss management
i inte account, an approach

inglence’
ond influences progress tewords meeting
these torgets.

The accurocy of stotatical meter information
was olso ideniified o5 on 6réo of concem
The ELP hos identified gaps in business
processes ollied to dolo monagement and
dota capure. Hence, alferate means of
capturing information whan siies ore visted
(e.9., using EPU audit teams) need fo be
investigated.

Succasses on the fechnology worksireom
The ELP “technologies” worksiream
investigated and participoted with Eskom
metering speciolists 1o apply metering and
meier inslollation fechnologies for roliable
mefer readings. This wos done: ﬂm‘l

was sslacted to davelop o sysfem which
inarkaces wih the existing Eskom system. Tha
development of a system fo vy he occuracy
of cuslomar dota lnked 16 the network dato
(customer natwork link (CNL) veriicarion)
has been done. This CNL verification tool is
spacihed 1o occommodate future esponsion
inta other loss management requirements,
ond fa incarporate fhe field doto verification
and upload tool as mentioned above.
Fulure phoses will include energy raloted
BMI and integrated snergy reconciliotions
requitements

Suecesses on the esourcing for sustainobilly
wor

The ELP *resourcing’ warkstream had the
task of ensuring sustainability fhrough proper
d resourcing in the business.

meter’
of tompering with the mefer.

In the prepayment mefering environment,
split moter technologies were found fo be an
oppropriote solution In oddressing the meter
fampering problems. Installation cows were
o concern, especiolly where unauthorised
access fo the meters needed to be pravenied
Pols-top box installation for split meters
Promises to be  cost effactive solution in the
quest 1o limit occess fo fhe meter insiallation.
Pilot initiotives ore currenily underway in
s0me rogions.ond a naianal roll-cut project
is currontly under consideration

The accurate capturing of field oudit data is
2 mojor contributing factor ko the successes
of the meler audit drive. A sulfoble mobie
Computing solution with data dicfionories
was selected to callect fisld oudit doto,
recommanded o the business and successfully
implemented. The back offics doto
management and data accurocy also required
attention. The Uploading of field cudit data
from the mobile computers to bock ofice
Systoms wos also addressed and lf:u!‘u‘z

Resource gops were identified ond o
comprehensive onalyiis wos carried out to

pravided the perfect vahicle 1o drive this
changa. The campaign further holds the
opportunity for Eskom to partner vith vorious
corporotes and organisotions, thereby
extending ifs recch.

The cbjectives of the ELP social marketing
campaign ares:

To influence the voluntary behaviour
of consumers to ba legal users, by
reduzing the number of illegal elactriciy
consumers,

o mobillse cifizens 10 report ond prevent
tampering and llegal connections
Todeol with illegol electricity consumption
by building porinarships,

Following months of analysis, planning,
praparations, creaive design and production,
Agiril 2010 sow the stort of fhe phased rol
out of the snergy losses public engagemant
inifiative, aptly branded: Operation Khanyisa,
The power is in your hands.

The word "Khanyisa" meant” 1o give light* or

‘o enlighten’, The name is ideally sulted fo
the compaign, which is aimed of enlightening
e about uth Aficons o

the business requires for anergy losses
mancogement fo b sHeciive-ond sucessslul,
A resourcing plan was developed os fo how
to source the skills required and ensure
full utlisation of resources towards enargy
Josses management. The worksiream clsc.
implemented measures to align the processes
ir the business ond identify nd oddress gaps
in processes thot impoc losses manogement,
Risks ond miligation on the resourcing
workstreom

Curent global financial constraints could
affect budget availability and hence impact
neqatively on sources required far resources
fo monoge anergy losses.

Successes an the communicotions
workstream

At the outset of the ELP it wos recognised
that once the intemal challenges have been
oddressed, it would be necessary fo launch
fien campaign o engoge

pler However,
be uplooded onto the Eskom mainfrome
Systerms, the field oudit doto needed 1o be
vifid and accurately firked to existng doic
n the Eskom systems. Requiraments for such
a verification sysiem were specified and are
curranily being developed.
A kay focus of the ELP drive is to estoblish
Sustainabje solutions for eneray los
manogement and much affention Was
devoied 1o the development ond acauifing
et system. The sysiem
shauld provide spacilic energy: and losses-
ioted bosiness monagement informatian
{BMI], reconcile anargy sales with energy
disiributed, and provide data: verification

The ELP daveloped on exernol public
communications ond educotion strategy
in conjunction with Eskom's Group
Communicatiens Depcriment, with the aim
of chonging fhe public’s behaviour towardy
Lmlwmnwuuﬂuwnmmwmemi
Mo«mwbmwmm
staksholders.

n order fo ochieva fha abjechive of reducing
lesses and encouraging peaple fo siay and or
become elociricily users it wos evident
that o behavioural change: opproach was
noaded. Tha social morkefing compoign

bacome legol power users, The compaign wil
olso address the impact and consequencas
of elechricity theft for all South Africans,
Operafion Khanyisa will entice audiences 1o
“wise-up’ o legal, sofe and energy.-effciant
electricity use.

Opetation Khanyisa commenced phosed
roll-ut ot the end of Aprl 2010 and will
see 0 series of activities kicking in through to
December 2010. Among the firsi activities
were employee blite awareness evants:
Eskom's fough stance on dealing with
customers, confractars, employees and “street
slectricions* wha are caughtsteoling elsciricity
was emphasised through o mock arrest by
the South Alrican Police Servics, DVD elips
following an edutainment approach, ond
an industrial theotre production. The results

employess showed passion and willingness
1 participate in the campaign.

Following th introduction to siaH, the sacial
markefing compaign was infroduced 1o the
ogricultural sector during the Notional Maizs
Producers’ Organisation (NAMPO) annual
harvest exhibition in Bothoville, Oranor Free
State. NAMPO aftroctsfarmrars and ogriculturol
suppliers from ocross the couniry and wos
 perfect opportunity 10 rell-out Operation
Khonyisa 10 the estimated 64 000 vishors.
during Moy 2010. The stond at NAMPO was
supplemented by five reods and radia ads
on the RSG and OF M radio siafions, infemet
banners on OFM news pages, and vorious
radia and print intervievs.

Next, Operation Khanyisa rolled out in
Soweio of the end of Moy through o three-
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week radio od compaign, supplemens in fhe
Sowetan and Daily Sun, toxi rank blit

, mall
octations ond industriol theatre rood shows,
os well as 40 billboards including spaza
billsoards and wall murals. The cim of this
roll-out was ta claorly position this compaign
‘s h rool Oporation Khanyisa and lounch the
drive for communities to stand together and
promote legal pawer use. Tha roll-out created
a first wove of awareness of fhe compaign
end issued a call 1o action 1o repar ilegal
eleciricity use by ononymous SMS fip-off o
Primedia Crimeline ot 32211,

A natianal launch and roll-aut of variaus
sub-compaign logs ncross oll Eskom cusiomer
groups, slokeholders and partners will fake
place over the next six months

Risks snd miigotion on communications
workstream

Duato the recent increase in electriciy prices
ronted by the Nationol Energy Reguiator of
South Africo (NERSA), in combinafion with
the curtant oconomic stuakion, not only in
South Africa but workiwide, the level of anergy
losses is ot greot risk of increasing. Pecple ars
faaling the financiol pinch, and moy therefore
be more susceptible o giving in 1o llegol
activities, such o3 famparing with melers and

ilegal connactions. This does not only opply
fo households, but olso fo businesses, small
anel large.

refore crucial for the ELP 1o nationally
lounch its social markefing compoign in
rder 10 aducote the public on energy losses
and drive o behaviour change thot speoks
‘out agains! fampering, bypassing and illegal
cannections

1 is

What does the future hold?

I conclusion we would like to shors our focus
areas for the yeor ahead:

Eskom utlises contractors to perarm LPL
SPU and PPU audits in regions. Hence, it Is
imperative 1o contrel and moniar the work
done. The controct manogement requirements
for energy losses audit
contractor scope of work, oudit quantity and
ates for various omas, hove been oligned and
standordised in oll ragions. Tha nest step is to
irain the regions on these mquirements,
iniiotive has cammenced in twe rogions, with
other regions fo follow.

which include

The QA of audits will also be carmed out on
an ongoing bosis 1o ensure thot oudit doto
quality and volidify ore pricriised by both

PRODUCT oF QUALITY
B = / PRODUCTS &
AZTEC SERVICES
SOUTH AFRICA . SINCE 1978
TEL: 427 11 828 0800 EMAIL: aztec@global.co.za
WWW. | co.za

INDUSTRIAL & COMMERCIAL PRODUCTS

SOUTHERN AFRICA'S LEADING MANUFACTURER AND
SUPPLIER OF ELECTRICAL AND ELECTRONIC
EQUIPMENT HAS RECENTLY EXPANDED ITS
MANUFACTURING FACILITIES & PRODUCT RANGE

L e 2.

PLEASE CONTACT US FOR A FREE QUOTATION

intemol staff s well as contractors. The scope.
af such QA includes work done in the field
e billing system, as well
as across ol types of customer audis (LPU,
SPU ond PPU). The ELP willalso be increasing

and comections

the focus on the SPU audit and fix domain

bilty of the goins

in order fo ensure sush

mode ove the post few year.

As we mave towards ensuring sustainability,
QA becomes more imporiant. Hence, it
is aiso imperative thal statistical meter
insiallations are monitered and frocked.
The ELP will emphasise the nead for the
involvement of the Copital Programme

Department as funding and priorifisotion are

vital. The

inghence’ warkstream will also
focus on completing the onalysis comparing
technicol ond non-technical losses per
Eskom region. This analysis will show whot
the accopiabla and sustainable level of total
loss is in each region and in the disfribution
business 0s o whole, Another focus area
for the “ringfence” worksiream will be to
improve the occuracy of reported non-
technicol losses on feeders being bolanced.
Accurate measurament enables focus and
the obility for the regions to prioritise actions
1o manage energy lossas.

The ELP has identified all the roles that
sheuld be incorporaied under on energy
losses management function in order to
ensure energy losses are monoged effectively.
Whan Eskom implements the proposed
organisation transformation initictives,
energy losses management wil be snabled
in the long term through adaquate capacity
ond capobilily and the Eskom regions will be
able 1o deal sustainably with energy lasses.

We plan fo nofionally launch the ELP sociol
marketing campaign, Operation Khanyiso,
within this financiol year. Prior 1o the
imlementation of the public communications
compaign, the creation of o wider intamal
awaraness of the ELP hos commenced, and
will continua with angeing initiatives within
the Eskom business

The ELP team is. excited abouf the positive
gains mode o date and looks forward to
addrassing the challenges of the current
year and beyond. In order to ensure thot o
programme of this mognitude
it is-vital thot all siokeholders bacome port
of, and are ambossadors for, the solution
Together we: can make o differencel
Contact Maboe Maghako, Eskom,
maboe.maphako@askom, co.za or

Vishny Moodley, EON,

vishow mogdley@een.co.z0

is successful,
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Benchmarking in the South African

EDI context

is paper is 1o disc

wclhmnllu me value odd for the South African environment. In addition, given the performanc
as @ consequence of the 33 :smpl:led municipal ringfencing projects une
of the relative

a contextualisation of the data and

y industry
nce data now availoble

ken br EDI Huldln-l, the paper provides

utilising benchmark date and best pﬂmkv information -wmd in the broader |ﬂml distribution utility confext.

by Dr W I de Beer; N Walers, L Annamalai, EDI Holdings

The basic definition of benchmarking in &
ity cantext thot is applied in his instance i
Measure performance ogains! comparable
ulties, using a predetermined set of indicators:
fo undersiond relafive perormance and initiale.
perormance improvemant through pursuit of
appiicable best practices.

Inthe South African contex, this performance
comparison con be inifially undericken by
uting dota vailable from the EDI Holdings
ringfencing project. Aspects of the oulcomes
of such research are shared in fhis poper.
However, in ordet 1o provide for o more
comprehensive and bolanced set of dota for
comparison, the intention is to encourage @
sample of municipolifes to octively particinate
in a survey in the fourth quarter of 2010,
‘with results being mace ovoilable, and best
pracices shared, in o conlerence scheduled
for February 201 1. In the longarterm it would
b wise fo make opsrationol banchmorking

Fig. 1 Indicoiive bolanced wcormcard.

pant of the SA Electricity D
6 chive for continuaus business performance
improvamant and move the: EDI from cument
performance levels fo real world closs
service dalivery businesses, imespecive of
any changes in fhe industry structure @ 0

‘consequence of refom inifiafives:

The benchmarking and best practice
Spproach

Why benchmark?

Internatianally, banchmarking of disribution
companies has been opplied fo enhance
efficiencies and by regulators fo compore
efficiancies of entities. Two well cited
tudies performed in 2001 ond 2003
15,6 hm.md.mmdlhemlww(mﬂwﬂ‘
benchmaorking, while siressing the impariance
of caroful and proper voriable selection.
Similor studies have shown that information
Gymmery con be reduced by cross counint
‘Onalysis"Howaver infemafional benchmarking
Sudies raise imporiont empiricol and
methodological cencers. The problems
atise. from the: mony procticol and fechnical
Bapects of the definifions ond felds of octifias
ind respansibilies of he national distbuion

Fig. 2 Indicotiva utity value chom,

companias. Cullment, Crespo and Plognet [4]
e os asomples of these challenges voltage
Jevels, divisions between transmission and
distribution activities, distributors thot are
nat constrained by the same political and
regulotory obligations, ond variations in
standards of qualily.

The rotionale adopied by most tlfies in
building a case for porticipoting in o cradible

benchmarking programme includes the foct
that benchmarking performance ogoinst
other sirilar businesses con provide some
insights inta your business performance and
best praciices offer a perspective of what
thi leadars in tha industry inierationally are
doing. The primary abjection to comporing
performance and proctices 0gainst afhers
is-the aigument of Uniqueness. However
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Inernational usilties are remarkably similar
i terms of business operations fundamentals
and panels con be compiled to-factor in
certain differentiatars such as gaography,
customer base, customer mix, density, cmate,
governonce struchure efc.

In the South African context, efficiency

o Service levels

o Sofety

« Rasourcing levels and effciency

In wddition fo understanding the comparative.
business performance, the second
fundamentol companent of & comprehensive

imporiant in identiying cost drivers and

of basi practices and frends in the somple
of wilfies. Best proctices ore

afficincy to
address shoricomings and limitafions in the
current pracfices ond of the

fested business proctices or methods that

industry ond also o prepare for the migration
0. competive industry siructure with some
form of market-oriened regulation.

An approcch o process

Aithouigh companies usa diferent approoches
2 undersiand and improve: performance,
the fundomental elaments of ssting baseline
erformance metrics for the utility and
individual business units, reflect consistently
Parformance metrics can be defined as o set
of comprsharsive quarticive measures and
targets that are

P
applicable 1o the porticipants. I s o relative
serm that usually describas innovotive business
practices or methods that have been identified
and implemented 1o ochieve tangible results
during @ benchmarking study. The use of
best practices s insight on how to improve
business performance makes good business
sanse. However, the use of best proctices
fa establish performance expeciations is
nal advisable, os the solution may not fit
a particular business environment. The
assessment of this business fitis thus o criticol

resuls desired, balanced ocross ol ospects
of the business, commonly refored 1o a3 0
balanced scorecard. Performance metrics
that focus on results rathar than activity, and
metrics ihat have o clear line of sight from the
axacutive level 1o the field manoger should
be the preferred approach, The perormence
metrics shoukd be balanced 50 a5 to avold
sub-opfimisation, e. bolance cost gools/
mefrics with cusfomer gools. In oddition, the
appeooch needs 1o have bolancs and context
ithin the broade vision and siiegy of the
busk ind the entire bu

and implemént industry best practices that
oy be appropriate 1o o particulor compony
and helplul in improving The

keep pace with technalogical develapments.
In ather coses, @ bos! pruclice may remain a
constont or decades, for exomple, o proaciive
and consistent vegalation management
programme 1o keop tee ond bush growth
out of averhead lines will alwoys be an
indusiry besi praciice, bul the differentiator
that changes over fime would be the usa of
innovelive approaches fo achieve fhis industry
best proctice.

The South Alrican conlext

Benchmarking is currenty treoted with soma
wepidation and suspicion within the utilty
industy in South Alrica. This concem is
based on o number of factors, including
availobiliy of dofa, rasource constoints to
undartake fhe exercise and suspicion that the
outcome will reflact poorly an the indivicuals
and their alsctricity deparments. In order fo
oddress these concems, a sedous chonge
management exercise must be considered
first ond must be sustainsd 1o change the
overall behaviour towards meeting the
primary obiective of impraving overall
industry performance and sustainability.
However, o number of the municipal utilities
heve indicated an interest and willingness to
poricipate i a piot programma, which, with
s !

sslection of best procticas genarolly involves
looking for emerging practices which have
potenticl odvantags, but which are not yet
fully adopted. Timing is crtical to goining

advantage. Once identhied.
implementation, consistent exacution of

invest

will yield immediote insights and potential
operatianal performonce improvement
opportunities 1o the participans.

A balanced scorecard is under development
that contains o set of metrics thot create.
o baseline measurement standord for fhe.

proctiess, rigorus ond focus
on the outcomes is key to gaining signiiicant

chain.

Typical key performance indicators thai are
reflecive of o bolanced assessmen of ully
performance, irespective of governance
structure, would include:

Network reliability

Application of best proctices
is 152 bestfinked 1o meosund pedormonce
and associoted areas for improveents ond
s thus an infegral port of tha benchmarking

fnfo industry performance. Parlicipation in fhis

process by mulliple municipaliies will lead

o the estoblishment of a real daia baseline

of current performance across the electricity

distribution indusiry. This scorecord will bs
bor of

process, rother thon o stand ol Y.
Infernotional experiance has shown thot he.
cross pollnation of best procices bausen

poir
thot can provide o good indication of business
perormance ocsoss operotional areas, with
conidsration being shasa the naturs of the.
municipal ond availobil

Rastoration of supply efficiency
Technicol and non-technicol losses
Revenue management efficiancy
v Costio sane

Sillies
businesses outside the wtilfy secior, results
in soma best practices becoming standord
indhustryprocfices over fime. n some instances
this may reguire o uility 1o review such
pracfices fa ragain a compeitive edge or

of boseline dote, A umbar of optional fiekis
will olse bs erated 1o afford parficipants
who hove access to o mare indepth range

of dot 1o get more defailed and gpx\lv(
ieedback and benelt from the programme.
This progromma provides the opportunity fo
achieve efficiency cnolysis goins from cross
country analysis by providing ‘o brooder view
ol the industry parfarmance, especially givena
‘wide disporily in the aperational perfarmance
of the South Africon anites,

Score card preporation will be based on
exparience gained and lessons leart from
the. pilot programme run with the City of
Cape Town, data fields thot were successfully
populated by a ronge of municipalities
during the EDI Holdings Ringfencing exercise
and more recent dafo collection exrcises
ossocioted with EDI Holdings support fo
snecific local municipalities. The scorscord
‘will reflect why cenain dota points are critical




62nd AMEU Convention 2010

and mandatory and what they reveal about
the business operations, s well oz regulatory
complionce. Futhermore, consideration
will be given fo what
retrievable om the municipalies, fwhich may
involve some duta colleciion or inferpratolion
from other indicators; data cleanup and
normalisation 1o the standords preseribed].
Stotisticol informotion wil aso form part of the
dofa set, in addiion fo the scorscard.

EDI Holdings will work with oll siakeholders
to implement o progromme that meets fhe
needs of the indusiry and fhat of indiidual
stakeholders.

dafa s occessible of

A sample of comparisans of
South African performance, based on
available ringlencing dato, and the
international mean

The bor chorts in Figs. 3, 4, and 5 provide
an example of the type of analysis that
con be done once o more represeniotive
dota set s avallable from South Alrican
utlities. In this instancs, the DI Holdings
Ringencing data has been used 03 a source
and compared 1o an infernational mean
In'a more comprehensive study, South
Alrican sample size and nature, os well o5
the sample hat makes up fhe intemationo!
rmean, would be more refined and discreet
Thess graphs ore thus ilusirotive of the fype
of analysis that is possible, In oll instances,
the conclusions drawn would need fo be
volidted with individual enfities and any
sirotegies developed fo oddress perormance
gops, including the introduction of best
practices, would need fo be verfied for locol
circymstonces ond application.

Preliminary analysis
Locally the actual total maintenance spend
per MWh on distribution network is lawar
than the international mean {see Fig. 31,
The local mean is dravn upwerds by very
high spend within some of the municipolities
within the sample sei. The sustainability o
this low spend proctica is questionable os
maintenance af the network is @ primany
factor for sustoinable business performance
over the long ferm. I is olso imporfont fo
note thot the intemational reference panel
is not confronted with o mammnurne.
refurbishment v sirengthening bocklog
1o the axten! of the situation in South Alrica
Actual mainienance spend per distribuien
. noring {he current mainienance,
tefurbishment and strengihening backloa:
indicates that fhere is aot foo much of

differenca between the: international
e local mean (see
| mean is oefinitely

customes

benchmark mean ond
Fig. 4). However the local
pulled upwords by the investment of ¢ fex
municipalities: while the majority are we -
bolow the banch mark. These stofistics
reinforce the need for oddressing the bock
‘while invastmant levels in @ number of the
Current uifities must be improved:

While thers might be apportuities for
some municipolities fo review fheir assel
invagtment approoch, for the majority of

e ———E— - e ]

-
Fig. 3 Total mainfenanca spend on distibution netwerk par MWh.
T AchustMamnancs o Db s Netura 5)/ Dok Casbares |
TR——

Fig4: Maintenance spend per ditrbyion customer

et v i e 3

Fig. 5 Diskibution netwark value par distibunion customac

sample, attention will need fo be given fo
the disidbution infrestructure mainienonce
spend, as the neteork would be ot risk

Locally the disiribution network value
par distribufion customer is substantially
Towar than the international banchmark
{soe Fig. 5. This indieates that elthor renewal
o the nenark Infrostructure is nof cecurring,
ot that the existing infrostructure is being used
1o service o large and grawing customer bose
with litthe naw assel creation.

Key apportunities

The most significant oppartunity asseciated
with benchmorking is # ochieve sustainability
and long term viobiliy in the South African

Parfarmanca improvement areas can be
identified through regulor ssessment of a
balanced sute of performance indicators,
both internally Gnd relolive 1o o comparable
natfonal and intermational panel. Anclysis
of the doto colleciad within fhis bolonced
suit of indicotors leads fo an enhancad
understanding of business imperatives and
provides indications of where methods fo
ideniify best proctices should be appliad

A second spportuniy s the formation of
a community of practica that facilitates
structured imeraction and sharing of best
praciices for best ft, the business case or

€DI thraugh
improvemant.

thereof and monitoring of
esults that yield businass change
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s

Finally, achievement of an industry siandard
score cord for data collsction will g a long
way towards assisting, from a eommon bosis,
the needs of the industry o put in place
Nrtional relevant sirategies, especially ones
hat daal with human capital devalopment,
Infrostructure maintenance levels, bad debt
and energy consumption.

Conclusion

\dantificalion of cosl drivers ond alliciency
improvements can have an immadiote
impoet on the sparaticnal parformance
of municipal distributors. Whilst it is
acknawledged that o number of the
improvement inifiatives ore likely fo require
significant funding, resources and o multi=
year implementation plan, thers are areas of
bst proctice that oaly requirs a reallocation
or refocusing of existing resource, budgel
and effort 1o effect an improvement.
Adopting o mindset of efiecting :}\unge and

a maior funding #ep change can lead 1o
incremental improvement that provides o
business case for big fickst projects.

Inthe lonigar terin, the focus on intematicnally
occepted key paramefers in the business,
used to drive KPs, fficiency

supporing the countries growth, rather than
presenting o potential risk fo that growih.
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Combating conductor theft
in City Power areas

The incidence clmmrmmmlmhmhlmu.kmm«cmdmhmmm

(CP) has been proactive in dealing with the problem of theft and is using various methads

Amangst the meihods are technology
selufions including groducts such os Cable
Safe, moniforing of pawer installations and
& pylon protection progromme. Coble Sofe
and rolated praducrs have baen proven fo
work, &3 # tokes too long 1o remova the
rubbar cavering from oround the coble.
CP is using old wshicle tyros os well as the
commarciol product which prevents cables
being drogged out of trenches. Powr
monitors an being instolled on minisubs.
These monitor o variety of parameters such
o volioge drap. on cables, which con be
used fa indicate thefr.

Transmission lines are the backbone of
eny infrastruciure and domage 1o prlons
con cause major disruptions, Sensors
and saismic fransducers are being firied
to pylons to detect any unusual acfion
which could be reloted 1o thef. Additionol
measuras include sentors on manholes,
movament | seismeic) sensors above cobles
ond monitors on public lighting,

by Silos Zimy, City Power

To combat eriminals yeu need fo think
Iike criminls, even in the boardroom
The commniy tokes thell saroush, and

1o combat this scourge.

Ancthar successhul project has been the
marking of cobles with dyes thof respond lo
UV light - meking it possible o identiy stolen

suspecied fhicves besn
attacked by community members. Joint
‘oparations to combat cable theft ore baing
undenaken with the Notianal Flanning
Commision (NPC). Crime inielligence is
impontent. In one case, 11 suspacts were
arrested as a result of infermation. There
are numerous cases of heavily ormed
thieves thraatening CP siaff or secury.
CP has formed pormerships with security
companies in an effort to cambat thefl as
they have o presence in most arsas and
con easly report any suspicious octivities.

Closing scrap daalers does not work
as.they simply open somewhers else
Copper shoold be wected os o precious
mefel ko maka its trading far mare difficult
and easier fo control.

e by poli

Contactors are ohen responsible for thefi,
primarly of scop moterial but ofso of new
cable. Exparience shows thot one person
caught gives the nomes of fen ofhers.
Investigotions hove shown fhat capper theltis
the work of syndicotes - well orgonised gongs
that plan theft and dispasal of siolen cobles.
A number of these syndicatés have been
identibed by police orising out of the work
by CP and o number of syndicete membsrs:
have been amested,
CPistoking acton fo have cortoin insiollaions
lossified o5 nafionol key points in tems of
the: Nationol Ky Point Act. Key points con
be guarded and secured,

‘Contact Silas Zimu, City Power,

Tel 011 4907393,
stmu@ciypowerco zo
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LED Street Light, and the worlds
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From the first ever road of LED street lighting to the
largest installed base of LED Street Lighting in South Africa
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System performance (quality of

supply, load shedding challenges)

plﬂwmmrhhﬂmmdbymhﬂ-m“ﬂ-npw!hn

v system
equipment and p

simplified look ot the impact of protection

where this may be mlIIIcud and/or

rotection seftings
e, This kapar is of an atademic nture and does not quantify the results before and ffer intervention.

When looking at system performance,
variaus indices are colculated to datermine:
the siatus of the averoll performance of
power system and will allow the enginesr
to perfarm a comporative analysis aerass
the network

Most metros ore o result of the combining
of various clfies. Eoch cify hod their own
standards and woy of doing things, so
with the combining of these cities info one
large metre @ mesoic of nelworks and
methodolagies is the order of the day.

Rationalising of the various standards is
key to the future success of the mefro,
o3 well as tha angoing impravement in
the operstion of the power system. A key
fodlor m.nd this s the optimising of
the network connactivity as well as the
protection setfings. A single model of the
pawer system anables the metro owner
o better understond the power system:
Interaction under narmol and abnormol
circumstances

By oddressing these issues, o siop In
the improvement of the overall system
parformance can be achiever

Performance
Indices

The most commanly used roliability
indices are SAIFI, SAIDI, CAIDI and RSUL.
These indices provide informafion of he
irequency and duration of system faults as
axpariancad by fhe connected customer

The average intarruption duration
represents the average number of hours
each customer is without electricity due to
o network supsly interruption.

The SAIDI index represants tha system
averoge interruption duratian based on the
total number of connected customers, while
CAIDI represents the customer average
interruption duration based on the number
of customers inferrupted.

by € L M Pierini, NETGroup

SAD =

Sl e mplon dostin
"okl numbar of cuskomers sened

rm!numhmei customer inferuptiont

AN bt of customen served

s Mmoiics
50 4 s i o« ERZES uimber of irripied
NEL F_”f;:f;:’“m’v'““ vk, customers per infeirupiion)

P ———

m

A ufility ts expacted to reduce SAIDI (the
average numbar of hours sach customer
is without power per annum) fhrough
regulafion by NERSA. A reduction in SAIDI
is achieved by reducing the number of
customers inferrupted dus o equipment
faults or planned mointenance and also
by reducing power restorotion fimes 10
customers. SAID! is Influenced by the
network canfiguration.

The Cusiomer Averoge Intemuption Duraton
Index (CAIDI) represans fhe fime roquired
1o restore the alectricity supply 10 the
interrupted customers. If is @ response
time. indicator of the overoge interruption
dutetian in hours to Those customers
interrupted. Howaver becouse CAIDI is
value par customar # does not reflect the
magnitude (ar exten] of the interruption
event. CAIDI con be colculoted o3 shown
in Ean. 2.

DI =

Torl nuriber of cuslomens served.

I
Z

z

3

FromEgn. 1,2 ond 3 it can be nated that the
CAIDI can alsa be coleuloted from the rotio of
thes SAIDI and SAIF! (seen Eqn. 4]

&0 “

The Reticulation Supply Loss Index (equivalent
1o the Average System Interruption Duration
index, ASIDf) gives an indication of the
average MVA lost due o intenuptions during
0 period (month or annual)

Similarly o the CAID, o customer frequency

Rumbet of customers irlemupied

T b (ston e pos ineruotion
ombar

Fraquency Index (CAIFI] provides the
average frequencr of susioined invemuprions
for those

ey per inemuption)

SAIDI
hours per custamer served Iw a :y:tum
(leeder, subsfafion supply area or ragion)
may experience during o supply period
of ayear:

SAIDI can be caleulated as shown in Eqn. |-

3
"
N,
ol
IN @
The system fequency is

provided by the System Average Inerupiion
Frequency Index (SAIF), indicating hew ofien
the averoge customar expariences o sustained
interruption over o predefined period. The
SAIFI can be colculated os shown in Eqn. 3

Number of nfecrpted customers
per Interruption

sustoined inferruptions (see. Eqn 5)

o Total number of customer intermupfions

Totol rumber of customers erupted

5

The most commenly used performance
indicas used by elacirical uilifies are the
CAIDI, SAID), SAIFf ard CAIFI. These indices
are customer orientated indices 1o evaluate
the utility’s sarvica reliobility,

—_— ————
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5. 2: Home mop based o C5IR veguioton e doto

Fasctors impodiing the perfomance

Mast mefras hove a diverse misture of
mm,mmmmamaummm'
of which are influenced by @ range o
foctors including the customer population,
lood density end anvironmental facters
i.e. vegefation (presence of foresiry) tha
femain's geography (presence an. doms,
mountoins} and waather conditiens (ie-
roinfall, wind ond lighting).
All of these foctors con influence both the
Rotwork design ond performance:
u lines of
* Factors such os everhead
undarground cables delermina e
of exposura fo the elemants b
igh load density will tend fo resul
mmﬂu&m s i fhe cose in urbon
netwarks
L m«heoddmiryu.dmmlnmmm’
hava comparotively | a:m-ud .
feaders. The number of \mﬂm i
with incs Toader length, resulting
veduced perlormanca of ural netorks
when compared o urbon

will
hilly terrgin ond poor occess
o otage dofle s

.

.

£
i
+
f
3
H
:
i

o oighinng 0628

« The presenca of forest,
anvironmentally sen
nfiuenc the loyout o the natwork which
in furn offects network parformance
e.g. the obility to build i

foodars wi

hmce!! o

restoration fimes.
Impoct of ine fength
Feader langth plays an important ol in
determining fhe probability of failure of o
foeder. The overall influence of backbane/
fotal langth an the cusiomar inferrupion
indices s o funclion of netwark configuration
ftopology. failure rate of equipment and
restoration/isclation of faully companns in
jhe network. The operating and maintenance
4f long feadars will homper the optimal
operafion and resfaration of supply, and
results in on incrsase in O&M costs.
Minimising the exposure of o mediom voltage
feeder roducing the length of the feeder will
result in fewer faults on the foeder and hence
fawer intermuptions o sutages. This olso offects
the SAIDI of the fine: There i4 o relationship
bewsen fhe numberof medium voliags feeders
of o prescribed length ond the number of
subsiations required 10 support thes feeders.
Fosder langih is Hypically reduced vio fesder
splitting and oddiional MV sources.

Impact of reclasers, sectionalises and fuses

The insicllation of an addifiondl reclaser on
‘an MV sysiem can be used o reduce fhe MV
lina exposure. On an MV line withou! any.
reclosers, the insiallotion of a recloser may
improve:the network performance by up 1o
50%. Note that the addition of an addifional
o reclasers on this line will nol yield an
improvement of 100%

Similar ta' reclosers, fuses are olso used fo
isolate faulted MV equipment {i.e. MV/LY
transformer) thereby reducing the MV line
fault exposure.

The customer numbers and the length of
line are impartant considerations during the
Installation of & recloser and must be planned
coreclly to profect the overall custamer
bose from the total exposed MV ling fangth,
For rural fowns, lorge customers and bulk
supplies, thess must preférobly not ba suplied
fram tha MV line backbone but via dedicated
supplies.

The installation of reclosers or fault path
indicators on tee-offs with relatively shoo
line length o for foe-offs for which foults
impact on relatively few customers moy sl
bo justied in coses of poor perorming lines
o limited occess.

The successiul isolation of faults is very
dependent on protection co-ardination
between the series connected feeder breker
‘and reclaser, The addition of 100 many davices
reqires o longer elearing lime subjecting
the primary equipment fa undug foult
currants ond the system fo longar duration
voltage dips,

Impoct of lightning

The impact of lightning is o major foult
contributer, The lightning ground flash

density provides o goad insight inta the
regional distribution of lightning, See Fig.

Impact of vegetation

Vegetation monagement s also o major
<ausa of line outages o3 well o the single
biggest maintanance budgat line item for
most utiliies. For the purposas of this study,
9 vegetation map for South Africa based
0 data published by the CSIR wos used 1o
classity oll blocks, -
There are 68 fypes of vegelotion indicoted,
starting with coasiol forest and ending with
sand plain fynbos. For sach vegetation
type @ biome classification (fynbos, farest,
grossland efc.) is also indicated.

Impact of comosive poilution

Corrasive pollution is fhe destructive reaction
of material (e.g. copper, stoel, oluminium)
with its enviranment. This erasion of the
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Fig. 3 Sample gracing curve.

material could manifest os rust and other
forms of corrosion or polluting deposi
In electrical systems corrosive pollution
can cause flashovers and one of the ways
1o caunter its effects is to design networks
that use components designed for corosive
- environments such o5 for example silicone
coated insulators as oppased to uncoated
porceloin insulators. Flashovers ara typically
associoled with network interruptions and
also influence equipment life expectancy.

Protection equipment and settings
General

To anclyse 0nd understand power system
performance and the impact protection
systems have on system performance, o
powar system metwork model is required to
be bullt and studies perlormed. This mods!
must incorporate a wide range of pawer
System parometess. in order 1o perform
such o study.

Madelling

The basic requirements for @ power system
model s 1o build o comprehensive network
madal for the whole ulility and fhe more
detail you have, fhe better - although ater
a fashion the retums do not usty the effrt

A typical model will include the sub
transmission ond distribution systems and
normally fecus on the HY and MV systems,
bt if dota is ovailable or can be captured,
the LY os well. The studies are usually
limited to the calculation of protection
settings for current and fime groded over:
current and earth-fault protection enly but
unit protection such s Solkor is normally
excluded as the narmal assumption is that
this protection will be operated bafore the
backup profection

Analysis

The:

co-ordination was accepioble fhe seffings
were not changed. Where incorrect
ca-ordination is found, the relevant
saflings aro adjusied, bosed on on ogreed
philosophy, fa ensure accepiable co-
ordination margins. Whore corract grading
was not possible, these instonces are
highlighted for further evaluation

For instonces whera the exisfing of proposed
satings might pose o problem under N-1
conditions, the instances are highlighted for
further evaluation,

Problem areas such os CT soturation
ure also identified during the study. The
imporiance of this is thot a saturated CT
does not resull in o protection trip (with old
technology retoys).

Grading curves are generaied for oll
substations, indicating groding margins,
system fault levals and the applicable
ransformer/cable damaged curves.

By analysing the impact of fripping times
and calulating the rlevant indices os o
rosultof the rips, the power system anginer
can identify the priority oreas which require
attantion

Resuls

The autcome of the grading studies is
lustrated in Fig. 3. Whereas proviously,the
curves would've: crissecrossed ooch cther
in systerris with incorrect groding morgins.
{depending on scoles atc) the result is naw
o neat and uniforr set of curves., This then
implies thot correct tripping will occur for
 fault on the power system. If neads fo be
‘stated that the settings calculated ore only
for o parficulor network configuration - ane.
setting for oll configurations does not exist

With carraci tripping of the network, only
the relevant portion of the faulty network
is fsoluted which then affect: o reduced
number of customers. For example, a fault
should be cleared by the proteciive device
s elase 10 the foult a5 possible, Should this
nat be the case, then of the neat level of
pectection operoted but fhe impoct is greater
o3 thare are more cusiomers offscied, Tha
more cusiomers affected, the higher the
SAIFl values.

Nate that tripping fimes only reduca the
duration of the foull and the overall stress
o the primary equipment. There ore no
colculations for the tims taken 1o retum
10 service

The next crucial step is to return ihe affected.

via the co-ordination study. Where the

back o sarvice os quickly as possible:
In the radial networks this is usually not
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Electricity supply vs. demand scenarios
for the medium term

It has been clear from events towards the end of 2007 and info 2008
South Africa, The global economic downturn during the second hall of 2008 gave some femporary respite 1o th
system, but demand has already picked up fo the 2008 |

and is growing, while we are not adding signi

balance in

generation plant fo the system until Medupi's first unit is planned to come on line in 2012,

Different measures have been used o describe
the level of system inadequocy with the most
comeon baing the net reserva margin; he
percentage of gensration capacity over the
highes! demand in o yeer. The problem is
ot only dealing with shartoges over the peok
periods but over several hours in the day
Whot is required fo address this imbalance
is o introducs additionel high load facter
supply side options as well as o reduce eregy
demand across ofl hours through- energy
sfficiency and conservaion

It must olso be ocknowledged fhat fhis ensis
s provided the cauntry with an opportunity
1o deal positively with eneray effciency in o
dacisive manner.

I llows fhe country to re-look af how
fo use each kilowott efficiently and
producivel

1t will occelerate innovation an demond
side management and energy productive
technologies

it pronadas @ platform fa focus on climate
change mifigation

It provides on opportusity 1o make
opproprite decisions on the new build
programma

It will hove o posifive impact on skowing
the upword momentur of slecticily prices

Current reality

In recent yaars, Seuth Africa’s elecricily. supply
System has come under sevare prESSUe:

by Corie Visagie, Eskom

 Due to limited new generation capacity,
the power system reserve margin has
reduced o unncceptoble levels

o The avallobility of generstion plant has
reduced because of he requirement 1o
run i harder and the lack of space for
essantial maimenance.

The powss system will remain uncler pressire

until new base lood power stations come

en line, The recent economic slowdown

has provided temporary relied, but eleciricity

domand has recovared 1o 2008 levels. There

seems 1o be no clear indusiry view an the

Demand vs. supply analysis

In order fo understand the challonge aheod,
‘andlysis o the supply and demand projections
over the medium tem has bean done. This
analyss s very dependent on fhe ossumptians
made on kay variobles over the period

Key assumpfions ~ demand (peak demand
ond energy consumption)

* The demand projection excludes the
ffects of demand sida monogement, co-
‘genaration and solar water heafing.

Price elasticity will hove o delayed impart

amang key stokeholders end o lack of urgency
fram policy/dacision mokers fo deol with the
problem. Tha NERT process did nat make any
progress, and the situation is gefling worse,

The creotion of o et ministerial committee
(IMC] structure on ensrgy moay ba batter
equipped 1o dedl with the challenges and
rasuliing from the daseiled work required
from work groups 4 and &, @ jeint emorgency
rosponse and business continuily tachnical
1ok toam has recently been st up betwesn
business, indusiry, Eskom, AMEU and
government (Dof) o support the IMC
arocess. s first report on the chllangs
hos been peoduced, and it now neds o
progress 1o the next phase of “angagement
ond dovelopment”

over the crifical naxt 3 yaars

Damand is based on 0 GDF ranging fom
310.5% for the period 2010 fo 2014
Thars s an odditiens! sacovery of demand
in 2010 due fo smeliers romping up 1o full
capacily aher the sconomic recession
Uncansirained growth is oliowed for new
connetions =20 MVA

Key assumpticins — supply

Table 1 shows the ploned fiming of suply

copocity oddficns

Furhar assumplians on the obove are;

* Base load cool energy availability
factor on the big ten coal fired stotiens:

scencrios of B6% ond 84%

Expansive bose lood siation (Grootei,

Camden, Komoti) lood foctor: 50%
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» Open cycla gas urbines gross load foctor:
&%

+ Enargy utlisation foctor: 95%
Medium term outlook

The assumptions listad above were
predaminantly used as the basis for the
Eskom MYPD? price applicafion and have
been summarised in Fig. 1. The shaded area
indicotes the sales projeciion, with and withou!
tha impoet of D3M and solar woter heating
shown saparately, The line grophs indicale the
theoretical annual enargy supply ovsilabiliy
for the 86% and B4% energy ovailabllity
foctors. The system adequocy metrics used in
the analysis re shown in Table 2

1t is olready clear from this analysis thot the
security of supply risk is high, peaking in
2012. What makes matters worse is fhat for
this scenario fo materialise, o lot of things
have to go right. A number of confingencies
hove therefore been considered and
additional scenaries developed fo cofer for
some of the obvious risks facing the indusiry
and 1o build some form of buffer fo cope with
unforeseen circumstances.

The following ars key supply and demand
assumptions that on aggregate will snsure
sufficient continganicy — over ond obove
what was allowed for in fhe MYPD2:

Miow for extended delivery dates of
Eskom base load statians: assume
delivery dates of 2013 and 2015 for
Medupt and Kusile raspectively.

Plan for an energy availability foctor
of 84% (rathar than B&%) 1o ollow for
sufficiant spoce for maintenance.
Apart from MTPPR, exclude oll ather
non-Eskem generation options in the
period unl 2014

Posipanement of tha 1020 MW DeE
OCGT from 2012 1o 2014

«  The MYPD2 sales assumptions allow for
sufficient confingency and remains ai-is
Maintaining fhe current 5 TWh annuol
energy buffer into the future

" Demand management solutions need fo
provida sulficient contingency in the supply/
demand forecast fo mifigate risk associated
with:

s Reduced performance levels of current
genesation plant

Possibla delays in the delivery of the

new large power stations. (Medupi and

Kusile)

Higher than anticipoted demand

Possible delays in the delivery of non-

Eskom generation opfions

A Unsorved energy (UE] | <20 GWh per ancum | The amount of snergy in o yeor
fhat could nat be suppied due 1o
syatem supgly shortoges.
A2 OCET Lood loctar <% por annum ng‘wﬂhﬂwﬁlﬂtf
ocen the combined CCGT plant in
A
AM3: Emargancy level 1 <400 GWh per The enargy seppliod in o
ELI GWh erergy onnum
chove their continueus rating
undee ring supply
.
S OCT gt
AN Expansive base bood < 50% per onnum The Gross Laad Fodor (GLF) of
GLF (EBLS) stofions,(EBLS) load Ihe: combinad expensive base
fostar Iypecally Camden,
Groatde and Komat) in o yeot.

Toble 2; Adequacy metics.

Fig 1: MIPDZ anabsis

Minimising the overall cost to the
cansumer by avoiding eicessive usoge
of OCGTs

Growth in slecricily censumpation,
including large new projects

Although there s @ 5 TWh enargy surplus
in the cumrent year, fhe syslem nevertheless
remains extremaly “fight”, It will therefore
be opprapriate to ensure thot this bufior bo
mairtcined and planned for into the future.

Deining the problem
The graphs in Fig. 2 show the resul of the
confingency anolysis and cloarly indicate

an energy cvailobility problem rather than
a copecity problem in the short ferm. The:

In addition, the

‘opportunities for:

» Additional space for mointenance of
genaration plant

will ensure

agresments with lorge customers give Eskom
more flesibilty 1o deal with peak demand
challenges, but a shortoge of energy con

only be managed through fhe addition of
base load generation or an overall raduclion
in consumption.

Implications if the gap is not closed

o The electricity supply system will be under

severs pressure, posing o risk 1o security

o suply. 5

Using open cycle gos furbines to mitigete

the fisk s expensive, u1l|mv<r increasing

the price of electrici

1 will not be pomblu 1o connect lorge

cuslorhers, negatively affecting ecanomic

development,

*  Soulh Africa’s sustainability, reputofion
and competitivaness will be negafively
offected

Pressure to reduce supply to neighbouring
countries could have negative poliical
implications.

Furiher reputations| domage to
govemnmant ond the eloctricily industry.




Eskom launches attractive
new lighting incentive

scheme that rewards property developers for
Intraducing energy efficient fighting it their
developments over the next three years.

Esmm has launched an attractive financial incentive

Hoping to drive rapid energy efficiency projects, the
electricity utility will compensate companies for replacing
traditional fixtures, re-lamping inefficient lamps and retro
fitting wasteful fixtures or lighting controls.

<kam's energy supply is still severely constrained and
future demand will exceed supply unless energy consumers
reduce their consumption,” said Andrew Etzinger, Head of
Eskom's Integrated Demand Management nitiative

rrently consumes
hting accounts for a
to be responsible
office
er

“The local commercial property sector cui
U to 159% of Eskom's energy output. Lig
substantial portion of this and is estimated
for between 35% and 45% of electricity consumgron 1
buildings. 1t Is therefore imperative that we work tage
with property developers and owners to reduce lighting
consumption,” said Etzinger.

Ui the schari; Known es Eskom's Standard Offer
Pilot Programme, the utility will pay developers specified
amounts for verified reductions in energy consumption
achieved through the instaliation of energy efficient lighting

technologies.

¢ programme, property owners also
Stand to benefit from a reduction in the energy consumed B
their lighting systems. With electricity prices set to incs

by a further 25% per annum over the next to veas,
elacngineicint 1900 o futur pice ks

will help owners mitigate the i des hikes.
The programme is available to organisations With pro
‘ha!r"‘\:vgexamm\:\mum demand of 50 kW and & max:z:rEShaD
demand of 1000 kW from Mandays to Fridays betern T

nd 22h00. To participate, developers feec '3 2 AL
application to Eskom which then goes through 08 St lCr
Process which includes a Lechnical evaluation and 8% U
Measurement and verification report. Once Esko

By participating in th

=
AT

reused, and obtain an Independent disposal certificate, In
addition, lighting solutions must comply with the minimum
r:qg\.;memeﬂ(s of the Occupational Health and Safety Act of

1

Eskam pays 40% of the Initial purchase price to the project
developer upon completion of the energy efficient instatlation,
foliowed by three annual performance payments cf 20% of
the initial purchase price in year one, and concluded with

a 20% payment of the annual adjusted purchase price in
years two and three. The initial purchase price is adjusted
based on the actual savings achieved. All payments are
subject to review and verification carried out by independent
measurement and verification professionals.

“This programe forms a key initiative in our overall drive
t reduce ener e

 then

Off the application, the project developer thet

the project at his own cost §
h save

we of 34 cents per W

ccording to predetermined

act to a measurement arx

Eskom will pay an Incent
Over 3 period of three years :“m
$avings targets. Payment iS is
Veriheation process, paid for by the ity :u”:';;;‘;f:'m
Capped at just over Ra-million per project SUBTAZA ST
Developers need to ensure that they dispo e

Jamps and inefficient ballasts in an enVIrORTIETE ¥

S0Ung manner, confirm that these items W

o . We hav
allocated R30-million for ts implementation. By enlisting the
aid of electricity users, municipalities and energy services
companies we intend achieving a demand saving of

7 MW, resulting in an estimated energy saving through this
programme of 88,2 GWh by 2013,” said Etzinger.

Interested parties may request the application f

5 ion forms from
standardofferpiot@eskom.co.za, and can find a lst of
appraved MBV entities at wyw.eskom.co.za un
R 0,23 under the load
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‘oble 3; Demand sollions

» Last cmportuniy fo url ock scanamic
officiencies through more sfficient usa of
electricity,

Proposed solutions

Most supply-side solutions are currently being
pursued, but they o toa late or oo expensive,
Demand-side solutions are more readily
avolable in the shar term, are less expensive
and fhere is o sirong business cose for energy
efficiency and anergy conservation stiategies
tc be implementedurgantly. The idaal solufion
s of course @ complemeniary appeoach 1o
Jeverage both supply ond demand sirategi

Many opinions have lso been expressed about
the potential impoct of prica increasas. Eskon's
iy thrsfore requesied a detoiled analysis
on this lasue and the main findings were:

o Electriity demand s aily inslasfic o price:
changes in e short term, bt there will be
a longer term impodt,

» Elaciricity demand is olso sensitive 10

short term changes in income/commodiy

||
| @]
scee
ecee Iu
eeee ™
® 0 @ ® eimesionsisen

prices, which may negate the irpoct o price
changes.

The likely impact on Eskom is:

o The MYPDZ price incisases
demand for electricity, but prol
ooy ond il sty b deloed
beyond the criical period of 2012

o Pl cophikSiecald
cusult in 0 quick increase in demarnd prior
o tha crfical period, neutralising s mpoct
of price elasticiy

could raduce

 Prica elasticity vl not provide demond
reductions over and obove the curent
demand monogement infiatives such os

o Initiatives such as DSM ore enabling
mechanisms Ko realise the price eles
reducions.

Eloctrciy price sersiviy can therelore not be

seen o3 o “bankable” saluton for fhe aifical

period of 2011 1o 2013

Table 2 shows the high level solutions

anolysis for the two categories of damend

managsmant, is. energy management and
demand respanse

Remaining gap

i all the demand related solutions are

sssful, there will sl ba o ramain

werthe nest 3105 years. The only remai

workoble solution that has the ability fo close

the gop wih the leost impoct on the econorny
the Energy Conservotion Scheme (ECS)
The ECS will provide the oppropriate pricing

signal fo

westment in energy efficiency and

supply options with customers, such 08 ca-

generation, seff ganeration ond renewable

generation. Thera ore however significant

challa

363 1o overcome and I is essentiol
ment and key sfokeholders such
AMEU
Eskom work fogether fo moke smoolh

a5 cusl

e representative bot

an

implementation possible.
The
implications are outside the scope of this
papar

led analysis of the issuss and

Key messages

The kay messages emanafing from this
Gnalysis ore

o South Alrica has meved from @ period of

abundent, chaap eleciricily o @ situotion
af looming shorioges of supply and rising
elechicity prices.

o T

orioge of electicity will probably
fast for o loast five years and urgent
decisions nesd fo be faken lo oddress
potential crisis.

s

All generation options hove lorgely been

identified and are expensive, but need 10

be pursued for MT and LT solutions

o Demond monogement ogtions, specilcally
energy consarvation and efficiency s i
leost cost, best anvitonmentolly
sheort term solution to oddress a number

ing South Africo,

of chollenges

Creation of space for generation

maintenance and new connections

o More fime available for new genergtion

decisions
o Posilive impact o confuin eleciicity pric?
o Positive impact on the enviranment
o All South Alricans naed to-focus on energy
efficiency 16 contribute to the solufion.
o All the damend monagement salutions
will not ck
dovalop o workable Enrgy Consenvatior
Scheme for the indushy
Contact Corrie Visogie, Eskom

Tel 011 8008111
corte visagie@eskom <020
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Evolution of future electrical
networks in Eskom

Eskom, the South African electricity utilify, is facing a diverse range of social and economic challenges. This is hampering
business progress and infrastructure growth, which are elements key to the long term sustainability of the utility. The
key 1o hoving a sustainable business is the alignment of processes and technologies to meet the demands of present
and future netwark uncertainties. Success will depend largely on the optimal use of assefs and strategic investmants.

Challenges Eskom faces include corporate

corbon emissians] and ensuring world class
sanvice delivery o kay custormers. The-slecticly
system of the huture needs fo deliver high levels
of customer sarvice through providing refoble,
occessible and flexible means o mest the
changing demands fram our customers: A1
the some time, Eskom needs fo manage the
consumption of electricity.

Tradiional elecrical networks deliver power
through fransmission syslems which acively
conrol the supply and demand process. The
future of the elecirical network will include
renewabla enargy sources from both the supply
side and distibution side. Generation sources
il asseniolly foll bshin the customer's mefer
This wouk mecn the futurs distibution nebwork
would have fa be controlled actively

Smart grid development s a globol inifiofive
n power engineering. The purpose of smart
Qrids is to ensurs that wiliies stor fo provide
a future systems architecture that will inegrate
oll of the processas and systems required for
@ highly intelligent eleciricity network. The
Bonefits of smort grids can be realised through
the right invesments by choosing cppropriote
fechnologies to meet businass needs.

As Eskom embarks on the development of new
Power stofions the sustaincbiify of the exisling
lectrical network remains crucial. The siraegic
choice of renewable nergy and smart grid
fichnologies wil ensure tha Eskom hosa fufure
network fhat will utss 1 exising potential and
e supporied by new emerging lechnologies.

Challenges going Into the future of
lectricity provision

The present electrical network faces may
chollenges. Electrical networks have boen
designed with the purpose of providing elecnicy
10 the end user. Supporing fechnologies ore
Dowing fo ensure thot the syste i 0 langet
1810 end fo end connection from genaration
10 the congumer but o more infelligent sysfem
Managed by data, flow within the difierent
Pracesses

The present electrcal network s fimited by
Oesign and connot provide the intelligence

by Amol Knatr, Eskom

| 2004 1256 0
2008 1815 s
2006 2536 8753

Table 1: Annival solor cail procuction ond eumulol
(surce: Photon Infernatiencl, Business Insights]

g

1 (M) uonsnposd fenuuy

1000 2000 2001 2002 2003 2004 2005 2008

apocty (M) 1999-2006

+ (MW) 1210} BAnRINWND

Annual production (MW) _—8— Cumulative total (MW)

Fig. 1: Aarual snfor call producion: ond-cum

raquired to fully develop info-a smor grid.
Eskom's electrical network is supported
by an interconnected telacommunication
infrostructure which has both EMS ond
OMS functionality. This prowides control and
supervisory unclions fo the electrical network
with SCADA

The slecirical netwark hos only one inférface:
with the customer - metering. The purposs of

‘capacity {M4W) 1999-2006 (source: Photan Infomational).

There is o gop bewesn what is required 1o
have fully integroted intelligent connectivty
with the customer and the slectricol network
The deto network of presentis limited. f does
ot provide bi-directional information about
energy consumption paftems, which can b
whiised for betier decision moking,

The constroint on the. sxisling energy
generofion capocity and socil prassure to
reploce or carefully manoge oged esisiing

consumplion dota, This doto i used for biling
and basic load and forecasfing analysis

are further challenges in
the South African energy morket, Access to
funding for thess projects is o key issue. Wit
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Cost of
Energy

t
!

industryis evoling and will become
compeiiive: in nature with the risk fhaf utliies
will have fo create volue proposifions for
comsurmers specificallyinthe residenticl sector
Trodifional solor cells are mode up of siicon,
but ressarch in the field of semiconductors
shows That newer materiols are being
developed which wil operate at betier levels
of efficiency. The PV is sssenially an array of
cells commaonly known a solor ponel usuolly
roted betwean 5 W 1o obout 200 W per porel
The powsr produced is DC in nolure and
converied fo AC through an elechonic inveries
These are usually deployed on rocftops or as
large arrays for ily sources of generation.
Raoftop installofions are growing in Japan,
Germany and California. These systems
generale electricity during the doy and use
some form of anergy storage (batieries). The
distribution network will evolve and result
in new challenges as we: stant to. intagrate
inelligenttechnologies and renewable enargy
o the disirlbution side of the network.

The basic function of the distribution netwark
i8 10 ensure that the utlty supplies siable
vahtage and frequancy ond copes with the
demand while mainioining on occeplable
Jevel of powar quality

In iraditional disiibufion systems, elechicity
flows from the transformer through o

or distriby network fo

)
75 1980

1985 190 193 2000 05 [a010 2015 2m0 023 00 2005 2040
0

Fig: 3: The efficioncy of PV systems i improving os tha lechnology mikyres.

glabol frands showing on increse in the cost
o producing energy (specifically domant with
the higher costs of producing energy from
renewsba rsources), Eskom needs asignificant
rovenue injection 1o ensure that any buid
programmes can be supporied.

The glebal warming enss odds further pressure
1o Eskom 1o reduce its carbon footprint, Each
ploat naeds o reasses
processes am managed.

woy in which

1 is- cleor thot on holisfic view is essential
in steering the business forward in ferms of

issue s daciding how Eskom sheuld oddrass
these shoricomings and improve fhe prasent
frastructure fo support growing demands.

Future energy sources impact on the
elecirical network

PV systems

The:largest source of anargy is the sun. Solor
energy oquates fo over 700-million TWh of
snergy spread over the sarth in o year, This
quotesto over |4 000 tines mors energy fhan

we cumently consuma per year. Photavolioics
ure solid state silicon devices that absorb
photons of nergy fo snargise and elacrans
o produce current

PV will aventually reoch o point where it
becomes cos! effective fo use as o fechnology
for both large scals implementation ond
porticulorly becoming on elective source of
energy o o diskibution power source. The cost
er k¥vh of PV ganercted power i starting fo
reduce drometically and wil eventually reach
an “igaitort point where PV becomes o viable
opfion,

Thetrends in fhe ufily indusiry show that t hos
becoma essential for utlies fo be proactive
on tha apportunifies for PV systems. As o
business the large porficn of customers ars of
visk moving fowards PV systems. The eficency
of PV systems s improuing o8 the development
of the technology fo new third generotion
call systems starts fo show effciency of over
40%. The increased cost of snergy would
put utiiies Under pressure as o new market
will be created for PV-systems installed of
home, cousing o loss of market shars. The

consumens . Natworks are either radiol or ing
systerms and the flow s in ane direction fo the
consumer. Onca PV or any ofher source of
genesation s ededed 1o the dishibuion network
there is & potential to chonga the flow and
hus change the compleity of the network, An
interesting situation arises when there is mora
generatian capacity on the network from the
consumer side compared 1o who the demand
5 ofthat moment. This would resultin net flow
bock infa the network which trediional systems
are nof designed fo manage. This may affect
the voliage levels and may increase voliages
beyond acceplable levels.

When distribution netwarks bacome active
the way the distribution network is controlled
becomes o new challenge, Traditional SCADA
systems operafe fo monitor and control
the possive network and not pawer flow. In
ocdar o maintain stability on the natwark
the distribution system aperator would need
10 control and balance fhe network. As the
U rilimuiil s coined by lha: consimbt
the distribution nefwark provider would
need 10 hove some form of energy storoge
1o controhand have ability fo absorb power
from renewable sources which could be used
on tha powsr system for Bolancing when the
need orises.

The benahts hewever ors huge whan i comes
1o present and future demand consiraints



Phasing sticks for 11 kV and
33 kV are now SAFER with infra red
femate controller... HANDS FREE
Measurement!!

SAFE accurate measurements of
Voltage and phase angle are now
#vailaple AT GROUND LEVEL
Complete family of SURETECH
SAFETY test instruments now
available in one kit

HV/PT2 + contact adapter kit + HV/PA
+ RefGen + handle + 22 kV probe
Earth loss monitors for cable theft
detection

To catch that thief, ELM is available to
send you an SMS when they stiike
Qut-door live line sensors measure
Voltage on power fines

ODLLS measure voltage by fixing
Histance of sensor to power ling
ODLLS measure safety distance on
Vehicies working near power ines

HV Personal Alert can save your life
Available for various operators:

high skilled — iow sensitivty
medium skilled — medium sensitivity
low skilled — high sensitivity

Wear it on your wrist

HV voltage AC & DC at 75 kV.
measurements are now easy, safe
and accurate

75 kV probes are light and strong
enough for portable measurements

Rogowski current sensors in split
core flexible format, output 4-20 mA
and £ 5V instantansous

High current measurements for
smelters, welders, high frequencies efc.
Cable Live Flasher measures MV cable
voltage accurately, and ULTRA SAFELY
Sanse ihe voltage in the back of the
panel where the MV cable enters.

Know accurately what the cable voltage
is on ail three phases

HV Personal Tester enters its
thirteenth year since Eskom
acceptance

Mexico and South America LOVE the
HV/PT2: They aven use them on

760 KV lines

Current and voltage logging
instruments

Laggers for current and voitage

with RTC, and most importantly:
FAULT fogging

Hall effect current sensors for
robotic arm-based measurements
DC currents = 700 A DG, with
RS232 and 4-20 mA outputs
Exported o Canada

Pulse peak and sine sensor
Further deliveries 1o USA
measure 25 kV impuises loss
than 58

SURE Engineering m
PO Bax 63, Steenberg, Cape Town 7947
8529, tax: +2; 9183

facturers of SURETECH instruments
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The dispersed range of distibuted generation
woukd suppod the system oparalar naticnally
in managing tha reliobility of the ristwork
by controlling the peaks and daily load
management, The grid of the future is thus
changing o o more intelligent system. This.
gives rise o “smarter” slectical nefworks, The
source of power has fhe largest impadt on
dishibution networks when embedded directly
on the dstribution network.

The grid of the future
What is i#?
Severol defiions exist on smort grids but they

assentially all have the some meaning. Eskom's

perspective on smart grids is summorised os
follows: “Intelligence bull into the existing
‘elacirical network 1o provida visibilty, outomatic
conirol and infelligent dacision moking ver the
enfie slecirical orchitecture from genamtion 1o
the end user.”

Benefits

It s imporant 1o pote fhot although o smart
gid is o boske! of potentiol technologies, it
delivars mors thon just acvaneed fechnology
1o the business. The banefits include network
optimisation, increassd asset life cycle, befier
rveriocing with customers, improvad reliabilty
of network, and Aexibility and edaplability by
imtefligent dacision making.

The full benefits of smant grids can only be
realised through proper planning, design
and strategic implementation. Thers are two
fundamenal blocks to ensure that o smord grid
has a futue in South Africa.

»  Supporiing Seldcommurscofion infrasinuciure.

‘and IT sysams
«  Strategic business model for utiising fhe

Fig. 4: The elecrrical nenvork of the noor-fure.

Tl Actecingles Eskom and smart grids
Despte The of smart i
v, 1o o e vible for skorn o deplay.  Telotvely new e severs! ey ssues need 1o
s gri e tchnologes, Technologicaly, b 1es0ived wihin the dfferent standors for
Nv-nm-kdnwlnwmdnmhenuda interoperobility. The level of risk is low o3 huge
o dold

Mnmhmdamnwﬂmumm ‘sandords for ineroperchility between different
@ lamge capital invesiment. ‘vendors and technology concepts.

The business needs fo make a sirategic
decision on what fechnology is applicoble. The
velue gained from implementing smar grd

s Eskom would be o fast follower of these
echniologies i would assess fose which ore
applicoble and whather they moke business

hhmnumdnwdﬂudsm:mmm\w o

integroted communication platlorm. The
plattorm will cregle the support required fo
axchonge dato in real fime between plant
devices, customers and infelligent software
anolysing the network.

The grid as we know it todoy is o combinafion

network is controlled by Energy Manogement
System (EMS) of syster cperalor |evel ond

sanse balore

Fig. &
befween the prasent nd future grid

Tachnalogy exisis to address ond optimise
business processes. By providing anabling
applications that will provide asset monagement
cross the antire volue chain, the smant grid
can oid the alociical network. The sman grid
s 0 pracess underlying the natwork — il is on
ecasystem supporting fhe different business
‘oparations by improviag its present functionality
‘and increasing the reliabilfty of the nemwork.

y's grid fo the

tuture grid

The grid os we know i today will be very diferent
i the ned 15 years. This is largely due 1o the
push cf new technologies in fhe markeploce.
I is also due fo cusfomers demanding o more
sfficient, raligble elecirical network fhat con
assist the customer in monaging consumptien.
The transiion fom the present network wil
largely depend on the deployment of an

operstional level. Thesa technologies assis!
in monaging the elacrical network in tarms
of supervisory control and dofo acquisition.
Eskom also has several technologies odding
more intelligence fo the network. These
are baing implemantad and tested. Fig. 7
describes the present inifiotives.

Fig. 4 describes fechnologies which ore
components of o future system archifecture.
All of these are being tested and
implemented. The intention of the testing
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Fig. 5 The slemants of o smor grid

‘Macnssretataion ccustomers

isoge pattsrms. Eskom has emborked on fwo
siategic projects 1o esioblish o dato network
between Eskom and it customers, These
tachnologies include the rollaut of advance
matering infrostruciure (AMI) and tha ity
oo manager boih subsets of smort grids. AMI
for Eskom customers is 1o encouroge demand
management and promote energy efficiency.
The focus of the. proposed implementation &
in @ phosed approach to Eskom's qualifing
cusiomers whose cveroge marthly consumption
is 0 excess of 1000 KWh, A target of 10,000
Instollotions s invended for the first phase while
the remolning quelifing customers will receive:
instollaions in subsaquent phasss, allowing
customers on AMI solufion with fime of use (TsL)
ond supply copobilty

e way sommmicaca

R1U

The fulurs. grid will nesd fo increose s grid
efficiency to ensure optimal oparotions on
manoging the electrical grid in real fime. The
‘odvancement of diflerent sensor fechnclogies
il find s spoce within the sleckrical nenwork
for menitoring and control of fhe grid. Eskom
s cumantly ewilucfing the pofentil options of
differentsersortechnologies. These will provide
nodes info the giid for pradictive suationo!
P )

| et Falire v octages

the electricol porometecs of the network,

A flexible AC hransmissian system supports
power flow and fs now manue technology for

i for Eskom to have an approciation of :::
. ea
porentiol o the fechnology - the reseatch

atves
Fig: 7: Same of Eskom's cumrent fechnaiagy i

higher

the business. This & becoming more imporfant
wilh fhe incraose in disiorces of wonsmiting
power f highor vollages. The technalogies
provide benelits of improving the voltoge
quality and incressing the stability of the
loctrical nenwork. By correct apglication of
SVC, ssries copocitons and deployment of
now technologies would licw

for better voltoge and reactive power control.
These tachnologies supported by difecentsensor
applications with provide reci firme informafion,
modeling and optimised grd control, Phasor

are cricol components of the smort grid from
the persaective of grid conirol, They provide
@i dyoanics for improving the stobsly ond
eliobilly of the petwork:

©e of the key challenges focing Eskom is o
reduce the overall damond an the grid. This con

procass will

ena
depth arialysis - before implemaniation On

be achiaved through technology intervention,
e i W marketing.
h ‘of energy plays o vitl rala in e

larger scal to the rest
There is o risk In implementiog ls:hnuso';q:
Research will be responsible fo monoge.

pracess 1o evoluate the difforent lechrologies

valus created by the smart grid. The firt siep
for Eskom in terms of a technology intervention
s 1o undersiond customer behaviour and

ng for smart grid

applications

The future of smort grids lies in applications for
the different business aruas, The fhree etseftiol
areas of the Uty ere distibufion, transmissian
and the customer. Vorious applications would
provida the business with speeific tooks fo
deal ith present asves both operationa and
strategic which offect the business. Tala |
highlights. some of the applicotions that are
essertial for improving different orss of the
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business. hreflects some ofthe keyamas hot il [Fochnalogy. T Benefit Koy racaiiers
nand focus n Eskom of present and infherfuture, ez g -———|
Challenges in implementation of syochvaniied gnd

smart grids Voioble frequancy iosformer Mm"”:m Transevission

Smart grids are being phased into the futurs asperimnca dshrbonces

of l slecirical netwarks, intsmationally. The v

benafits wil 0dd vole lo @ more intelligent T = s
network but fhe acual and = ;

ronsition cauld pose sarious dificulies wilhin ol R ity Tromsmissian and disrbtion
the South Africon contex. There is o clear S

need 1o improve the exisiing infrosruciure o dlactacot qoanraies

mee the demonds of the future. This, hawaver, e

needs o clear siolegic fromework. The biggest i

‘consirains are cost of deployment ond odequate ok SrpoaT

resources. From o business perspective, it is —— s

only viable to imphement fechnclogies which Sipeen-vice dicoomen

have olready indicated on n

business performonce. This, hawerer, becomes i e 43k

a challengs o old legocy systems cannat abways i3 Cireuit breoker monitaring

be retrofitted with new technologies and may Hot spot monitoring

need n enfirs technalogy solution. Orohaa s Do

The future elacirical petwork will run s an Improve resioration fimes

IT system managing and cantrolling the Dk oo and iubaiation 3 =
dato from Eskom generation o the end user. | avtemaion SAIDY SAFL

Complex data and information processing i

will pose o reol challange in ensuring Ty

interoperablity of diffarent vendors as well — :

o8 fhe obilify lo derive volue from the doto il

The processing required ond the supparting Energy theh ml:::mddn.wﬁ;
telecommunication bockbone ore fwo Ernper detecton e S
wssatial componans of the smart grid. The

prasent cost of in South “"'(,M," oty

Airico is relotively high. The implication of
daploying odvance information archilectures
neads fo be ciearly understood from o
business perspective, belors nex steps are
saken

Althaugh mest technologies are in the
davelopment phase, it would be prudent
for the business. o take an spproach of
implementing  technalogy anly once it has
sufficient morket pentrafion. This ollows for
cantrollad risk when making lorge copitol
iiestments, The biggest impact is on the
present business modsl end operofions. A
completely defined and implamented smort
grid salufian would chonge the anfirs vl
chain within the business. f would require
extansiva change management within the
business and realignment of processes and
funchions.

With the world moving fo cleaner energy
sources the generatian mix will now include
multiple renewobla snergy sources. These
tachnologies nesd 10 be understond clearly
in terms ol their impact on the electricol grid
Muliipte siakeholders will olse integrate into.
the bigger electrical network. The siokeholders.
will include municipalities, vendors, IPPs and

Tobie 1. Essansal appications for improwing diflerént ereas of ihie business,

into the network. The multiple sources of

anargy leod fo complexity in the stabiliy of

e natwork. This will require o defalled siudy

an it implications fowards the managemsat

of @ smo grid

in summory, the challenges foreseen by the

ity are:

o Costof deployment

Muiple levels of stokaholders fconsumers,

vendors, municipolities, utltes)

Complesity of smort grid and ransifisn

fram legocy systems.

Security of system

Finolisation of standards and

inferaperabilty

Installofion of “sman” squipment

Commurication systems fo suppart smart
grid

.

* Data manogement feallacting, o
analysing, volidat

Conclusion

As Eskom embarks on fhe journey towards
developing fts future arid it needs fo realise
the potentiol of ifs exisiing network and
1o enhance _present funcionality intrinsic
in the natwork. Leveraging the benefits of
axisting assets by fully utilising pravious
copitol investments will provids the utifiny
with the volue inherent in smart grid typa
technologies. The implementation of a
smar grid is an evolufionary process which
will require o fundemental shift in the woy
the Business in monogsd. The incremental
changes 1o the network con be achieved by
identifying key sirategic investments fo provide
better customer value. Through ressorch
and collabaration with industry poriners o
sirafegic fit can be achiaved for Eskom. The
investment will raquire o phased opproach
with  large focus on driving training and
to ochisve o network

Re-defining utlty businass models and
incentives

could d anergy bock

. C grid service

Centact Amal Khatri, Eskom,
Tel 011 625.5170, amol khati@eskem.co.z0
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Electricity supply challenges and lessons
learnt from the 2010 Soccer World Cup

In June and July 2010 South Africa hosted a world class FIFA Soccer World Cup, with 32 feams competing in 64 games
without ony supply Interruptions 1o key sites during crifical fimes. This paper summarises the activities of the South
African eledricity supply industry 1o coordinate preparations and ensure that the event was supplied with reliable high

quality power.

by Or. C G Carter-Brown, P Fowles, G Francis; H Boshoff, R Du Preez, J Kalichuran,
C Hempel, D Patgiefer, D Zondi, G Booysen and § Bhana

The 2010 Soccer World Cup wes broadcast
16 billions of fans ocross the world and wos
depandent on the supply of reliabls high
quality slectrical power, which South Africa
had committed irself 1o supply. The main
slactricol Inads ossacioted with the: 2010
toumament included:
s The fen stadiyms in nine host cifies a1
‘which the malches were played
Each of the 32 lecms hod o "base comp”
in South Aliica for the durotion of the
foumament
Troining vanues located within fha. hest
cities

FIFA fan porks located in the host cities
Man-FIFA occredited public viewing
venues sel up by municipalifies and private
enferprise

Hotels at which FIFA established its locol
offices and command centre.

Journalists hosted ot the International
hich formed the hub

for broadcasting ond reporting
« Theceommodaion,fourkm and Fonsport
needs of vsiors

i relailan 0 he Souh Alicon peok demend,
tha mognitude of the addiional slscticol lood
dus 1o the foumament wos relatively smll
Cortoin ioads, such s stadiurn lighting and
broadeasting, had onerous power auality

of the 2010 svent venues, the 2010 Locol
Orgarking Commiftes (LOC), the Association
of Muricipol Eleckical Urderiokings (AMEL),
the Deparmant of Enargy (Do), the Nafionol
Energy Regulotor of South Alrica (NERSA), the
South Alicon Local Government Assacigtion
[SALGA), the National Tragsury and EDI
Holdings.

2010 ESI forum

The infer-connected nature of the South
Aicon sleciricity network resulted in Eskom
and The Assaciation of Municipol Electricity
Undetakings {AMEL) establishing the 2010
Eleckichly Supply Industry Forum (2010 ESI)
which frt me# in August 2008, This veluntory
forum me quarterly ond enjored represertation
from all of the ob

o Critical loods ware removed from
automatic lood shedding relays, and
manuel load shedding schedules wers
updated fo minimise the impact on the.
tournamen!. No lood shedding was
anicipated during the period of the Wodd
Cup, ond the revision of schedules was &
purely precautionary aclivity.

Confingency plans for supplies 1o the
Ciicolloods were prapared ond exensively

fod.

The avalabilty of erienl stoff wos ensured
vio procctive leave plonning and sandby
rosters.
Deployment of operational teams of crcol
subsiotions and stes (6.g. fan porks) during
vent doys,including contractors being on
siandby 5. cable joining

. on copitol works and

with the chjeciive of rolsing awareness of
issues related 1o the provision of adequate
wlactricity supplies during fhe 2010 World Cup
foumomant. Amang ethers, maters such os.
readiness, project progress, supply reliabilty,
incidant teports, emergency response efc. wers
discussed in defail af the forum sessions and
quidonce prowidd 1o ensurs o smocth delivery
of the Warld Cup event from an slectriciy
supply parpective.

Tha 2010 ES coprdinated nalionol slectrical
preparations for the toumamantsia establishing
cluse working relofionships with the interested

¥ po» ot

s
of the games.

The majority of these loads fell within he
slactrical supply araos of e hos! ciles, Eskom

many of the prepomtions focuzed on those.
specific geographic areas. This necessitoted
the creatian of regionol tosk teoms [RTTs) per
host city cansisting of host cily municipol and

b The RTE were

power fo the host cities, but the networks
between the Eskom bulk supplies and tha
vanues {a.g. stadiums) were the responsibility
af the host city municipl slecirical sechons.
Furthermors, fri varues themssives had their
ouen interml eleciricty distribution neworks.

A problem in the supply chain (Eskom, host
city distribution o venus disiribution) would
reflect on the entire elediricity supphy
industry (ESI), South Alfrica and Africa. As
such, it was erical that ol rele players in the
Sauth Alricon ES| worked fogether fo minimise
isks. and aptimise approaches fo ensure that
the lights kept buning. Role ployers included
st cities and municipalifies, Eskom, owners

the “angine rooms” for oumament electricity

supply preparctians and RTT fesdback 1o the

2010 ESl enabled praparation fo ba frocked

and understood. The activities of the RTTs

to ensura adequafe supply throughout fhe

toumament included:

* Identification ond ossessment of the

ition of the elecirical

thot supplied stodiums, training vanuss

ond other key loads in iheir area of

responsibility.

Upgrading, refurbishmant and

mainfenonce of these networks

o Thareqursment and avallabilty of strategic
spares for thesa critical neworks wers
evalucted and deficiencies oddressed.

.

excavations near key netwarks fo minimise
the risk of cable domoge.

Enhanced sacurty af crificol subsiofions
with mannad securlty personnel during
‘event days. In same cases halicoplers were
used 1o patrel averhead lines.

The esioblishment of clear communicofion
chonnels using existing operational
structures (Eskom ond municipal net
control cenires| supplemented fo ensure
Infagration with Provincial JOC, City JOC,
VOCs and the Eskom Regional Situgtion
Awareness Cantres . This included
sharing of communication machanisms
such os radio networks.

The 2010 ESI preporations implemented via
the regionally focused RTTs complemented
Eskori's own 2010 World Cup project ond
assaciated praporations, thersby sacuring the
entice supply chain.

Highlights

The highlights of the 2010 £51 forum included
the follewing:

.

The oddtional loads -expecied due fo the
Warld Cup wers forscast and the obiliy 1o
reliably 3upply this lood wos assessed across
the entire supply chain, Copital projects
[Eskom and municipol) wers idanfiied,
and funding requirements wero roised: with
stokeholders.

Capital projacts wers iniioted and progress
trockad 1o snsure delivery before the stort of
the foumament,

Detailed speciications an supply reauirements
for key venuss such as stadiums wers sither not
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ovailable or
hak %

b
The aiviies of e forum wers communicated
10 non-host ¢ity municipalies vig the nsgular
AMEU emait news bulletin, and papers providing
fmedbock irom the forum and mising owcreness
on key lssues were presented ot the annucl
AMEU conventions in 2007 end 2009.

Linkoges were estublished with efer siruclures
such as the LOC Power Forum) o minimise
duplicotion of sflort-and-ensure tho! activities
were coondinofed. The forum olso provided

Key . Successulintrodicsion of rew fachnoloies
sysemssuch cs he Tkt communicaion
system for the ity of Johannesbag
in the e include. o The successiul
uccesslul testing of operational
The use of independent operatars ol the fapociy ond experience in dealing wi
stadiums, fan parks: ed well and events, e

ratieved pressurn from the hast city and Eskom
officials.

Bors on construction works prior o the evant
helped fo secure cables ond olhar utlies ond
also enhanced the becutficotion of the host
cities.

@ muchanism fo channel on
issues of notional imporiance to stokeholders
such:as the Nafionol Electriciy Response Tosk
Taom (NERT).

Intemational contocts were established with
entites invelved in hesting simlor avents

World Cun Germany, 2008 Befing Olympic
Gomes, EURO 2008) and their preporation
ocfvilles, resuls and racommandalions were
shaned with the forum.

Host city and Eskom response feams ware
deployed of oll critical areas ond in fime,
accarding o sach host city cperafional plan.
Alhough on @ much smaller scole, the 2009
Confedarations Cup wes used 1o successfully

Formol effectiv chonnels ond
protocols between ol peries orm essertial, The
use of oltemative commyrication systems is
necessory fo mirimiss dependence on célllor
phone communication.

The support and commitment of fop
manogement is essaniicl, as is team work ond
roining.
Cooperation between the hostcifles ond Eskom
is critcal, ond con be efecively ochiswed via
regionally focused fask fooms supported by o
nienal stucture such as the 2010 £S1 korum,
Desaite fes! runs prior fo he evani, the

Skl development and job creation.
Improved cooparation with Eskom ond
government eniiles.

Conclusions

When the 2010 ES| farum wos started in 2006
there were well over 1000 doys to kick-off,
The timely creation of the 2010 ES| and the
associoted RTT dirscily supported efforts fo
ensure that the country was ready fo weleome
the worid o Sauth Alrica in June 2010,

The 2010 ES| wos o voluntary gathering of
indusry professionols commitied fo ensuring
that the gomes and assccioted actites were
powered, It was the anly becy locking at the:
brooder power supply requirments covering
oll aspects of hosling & successhu soumnamant,
which extendod well beyond the stadiums ond
included o mumber of oiherfoads os mentianed
earlorin his poper.

In recar

(raquired o be on site for the final testing
ord

fost i plons.

Lowlights
Lowlights reparied by the host ciy-locused RTT
incluried the following:

Although there-ware no major supply problerms.
1o crticol sifes on event days, minor fouls such
as MV coble and mini-substation foults n.nd
street lighting problems did cccus, inclling
supply problers ofsome PVAs. Thasa foul ore

work) did not e up 1o
expectalions. The fime and process fo perform
refibilson Sl

torifl incregses ond proposed. industry
estnicuing estd th rasole ancllcsonsbips
of ol ployers such o Eskom ond the hest
if lites, It was exiramely gratfying

FIFielecircal requirements for the precincts nd
stadhums were fnalised very loe ond resuled in
short nafice changes to infrastuciure clmady
instolled. Requirements nesd 10 b presanted
wall i adbenca wih a design-stop eorly enough
ol time lor the utlties 10 meet the reguined
power supaly deadiines. The locations of key

1o 4t e O o G forum
treat fhe Word Cup proparations s business
unusual. They focused on the tasks ot hand,
puing aside ssues thot in tha normol course.
of business may have shified focus fom fhets
key octivlies. Preparotions were pproached
rom e perspective ho. success would only
e achieved i ol ole ployers wers successiul

10 ba expected,

focus ansured thot foults were artended fo
prompfly.

In sme cases, the locafions of fon parks ond
PVAs were only finolised shortly bfore fhe event
which did not ollow sufficient time fo onsure
odaquate elechical supples.

Accreditofion of soff members fook 1o long
and deloyed urgent work in the resicted arecs
around the stadiums ond precincis.

a3 possible fo allow for electricol infrosiuciure:
plonning, design end installotion lead fimes.
Supply requirements should nat be nveasanobly
o :

Provision must be mede 1o occommodate
unforessen lost evertualies

Propary planned meintenance significantly
rucscas the mornber of Unplonned ouoges.
Evert preparaticns can minimise but not

completely eliminte network fou ies
d tentfhed,

{such as park-ond-ride sies) could have been
improved. The use of hot re-shrike lomps ot
one stodium resuld n U mank:
distortion uﬂh‘[ﬂﬂ the installaion of fiers.

lllegal connections caused overlooding on
i-ubsiations.

are req
located and repoired in the shorles! fime

Technologies such as fault indicators
con assist i this regord.

2010 legacy

demansirated in the offer of siy provided
at the Apdl 2010 ES1 forum m whareby
Eskom and the hos cifies undertook fo arovida
ossisiance o one onother i the unlikely svent
thot & major disoster should occur:

there werz no disosters, lorgely afributed 1o the
extensive preporaiions as coordinated via fhe:
2010 3l forum,

The 2010 World Cup was hosted without any
senious supply intermuptions, ond ol stakeholders
can be understandably proud of this mojor
achievemant,
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Removing obstacles for emerging contractors

At the 515t na

nal ANC conference in December 2002 it was re:

solved that in the rationalising of eleciricity distribution,

‘iable and affordable electricity supply should be ensured on the foundation of @ minimum free basic electricity service

1o all households.

by W L O Fiitz and D C Kallls, Cape Peninsule Universify of Technolegy.

Aeconding to the chairmon of the South Alrican
Enengy Assaciotion, Brian Strachan, 800-millon
pecple in Afica collactively use less energy
than the population ef Spoin. Elacirication
of informal seftiements, ke the. one focussed
on in this paper, is therefore justified, if the
instollafions are completed oceording fa the
SANS0142 or updated SANS 10142 stondard
On the other hand the Minister of Finance,
Pravin Gordhan has severa problems to dedl
with; @ R7Q:bilion expected revenue shorfoll
for 2010/1 1, disesirows SETA govemance and
incroosing energy €osts, amongat thers. This
‘would maks electricity unafiordable for the paoe
Even with the alorementioned challenges, the
gavemment's obiective of occess 1o energy and
electicily 1o all s ciizens mmaing a nafional
onariy.

Econamic growih is not a suffcient condiian for
economic development. Bosic needs such os the
minimum requirements for private consumpfion
such o food, sheher and dlofhing, ond essentiol
semiices such 08 clean dhinking worer, soritafion,
public anspor, beokh and electrciy ore criieol
octors

Fig. 1: Mounfing o pole in the elecirificotion
profect o e Longrug infermal setement

fo. commit ta confinuous sexvice delivery
improvement. The public regards ths on-site
alactrical contractor as o municipal worker,
requiring fhat he, his project manoger ond
his lobour force adhere fo the principles of
Botho Pals; o safisfy the customers' needs.
It is therefore essantfiol thot instaliations
and projects of this nature be completed
in the most sfficient way in the infsres)

of all the

thot development is stled if the indicators of
povery, ineauality and unemployment are not
Improved, aven if reol GDP i being achiaved.
People should have necess to food, clothing,
profeciion, polable water, sanitation and
sleciricity for developmant 10 take place. The
question is, "where will the resources required
fo.ochieve these goals come from?*

tow-incame households moks use of paraffin
and wood as their primary anergy source
Tha cansaquences ore an increassd risk
of fire hatards, fire-reloted and ingestion
nuries, ressisatory peoblems and e increasad
emvironmental impact load. To prioritise the
socio-aconamic uplifiment of South Alrica, aoe
of the key foctors in e CSIR's Infegroted Energy/

municipality or gevamment, the contractar;

the

nomy eic.

Dansities of ypicol infarmal sefflements in
the Cape meiropole vary between 150 and
200 families pet ho. The ideal case would
be to consiruct homes. within the it
sefflemant ores: in the shorlest possible

iormal

time, without relocation. This is a daunting
task, The only olternative
semporary occommodation os fheir shocks

relocation fo

ore sequentially demolished. Low cost
houses and services are then insialled
As the new unifs are completed residants
are moved in and out of the temporory

Econamic

o ansure community cunership and austoinable
ertarprise managemant. This paper calls for on
undertoking in s with fhe CSIR's famework to
empower contracior 04d project managers ko

The cose of the slactification of Langrog,
arural informal settiement in Franschhoek,
is proof of the Sauth African govamment's

overcame

The recent protest agains! poor sarvice
delivery in South Africa serves 03 @ rominder
of the strength of the voice of community
members and the fact that cansumers have
ights. It is therslare imperofive 1o respect
their human values and cater for their needs.
Batho Pele or "People First” is o vary serious
gavernment inifiafive fo motivote public
servants fo become more senice oriaricted,
1o strive for excelience in servica delivery and

1o make

ovailable fo informal seftlements in rural
orens. Atender far the installation of 1200
prepaid elecirical meters and ready boards
in the informal.setemant in Franschhosk
was awarded 1o an estublished elecirical
enginsaring campony. The company
suceassiully completed the proiject within
the ogreed fime. Locals were employed
with the necessary skills tronsfer. This self

empowerment was evident in the cose of
the electrfication of the shacks in Lengrug:
Each of these households wos issued wih &
informal seiflamant was

20 A supgly since
situated in @ low income graup. A split-type
propoid meter wos installed in an enclasure
mounted on o streetlight pole. Each prepoid
mefer was connacted o kaypod installed
next to the ready boord mounted inside.
tha dwalling, This averss meter tamgering
ta'c degree, Part of the contract wes fhe
compulsary use of lacel lobour. The moia
cantractor initially subcontracied the
instollations flobour orly) to an emerging
subcoriracting company. Tha shoricomings
of this subcontracter prompted the authors
{0 address means of removing sbsfacles for
emerging confroctors.

Subcontractor skills deficiencies

During the first few doys of the
commencemant af the project, it wos
recuestad of the sub-contracor whether he
o his project manager had any training or
experiance related fo the management of
stolf and/ar skills in project budgeting ond
cost estimation, with porticular emphasis
on slacirical engineering projects. Some
of the shorlcomings varied from arriving
on site without teols fo incurring huge
dally overhends due to frovel and other
unwarranted expenses. During these
discussions with the sub-cantractor, it
became obviaus that not only were the
higher level skills involved in proper project
monogement absent, but the most bosic
of fosks wers hendled in a completely
hapharard end ed hoe foshion. In these
cases simple comman sense would hove
sufficed in reclising the completion of
basic tosks. Whether these problems were
due 10 a bad choice of sub-contractor or
more widesprsed wns of obvious concern
1f the latter wos indeed the. cose, os later
oscertoined through discussions with
the: municipality, our priorifies for socio-
ecanomic davelopment are seriously
compromised through the lack of essentiol
skills necessary amongst contraciors.

In addition, o lack of thess bosic skl is
offen an obsiocle in occessing finance. A
small business corporation is @ company
or closed corporation that maets a number

e e E N e P
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Fig. 2: Tha planting of an elecric pole by o koca

of requirements in ferms of ownarship
and maximum gross income levels. To
qualiy
o business. must have @ gross income of

o small business corporation,

R14-million ar less per yeor. A small

business corparation wi
a spacified rate: fhe first R46 000 of taxoble
income s tax frae; the next R300 000 of
taxable income is foxed ol 10%; and any
further income s laxed of 28%.

pay income fax ot

In general, howsver, the local labourers

are in o predicament when the emerging

sub-contractars exploil them (by hot

remunaratinig them on fime, os ogreed
upon eic.). Thay justfy thair action by falsely
blaming the main contracior {in most coses
an established companyl for compensafing
them o few weeks affer they delivered the
service. The moin contractor rightfully proves
thatthe agreed upon coniract fee wos honoursd
ot the stipulated compensation fime s per
their cantroct, The emerging company s in
ogresment with the terms. befars the start of the
project, by signing the contract, This highlights
the lock of business efhics by the emerging
confrociors, when they “da ot understand” fhe
contract when it suits them.

With inadequate funding, coupled with
inodequate profect management skills, the
emerging confroclar s ofen forced lo abandan
the project midway (normally after thair fiest
paymen], resuing i mojor delays in the
deiivery of services and @ bod reflaction an the
municipality.

Project monagement

Project monagement is the discipline of
achisving fargefs by opfimising the usa of
cesources such as fime, monay, moterial,
anargy, spuce, elc. The projact manager
srivs 1o mointain the progress ond productive
imtaracfion of tha various parties involved by

2

executing all ot soms of five project stages
inifiofion, plonning, exsculion or production
monitering or control and completion

He should hove fhrae main objectives viz
performance, effoctivensss and cos!

Constant prablems of dealing with the
different parties involved in fhe project i.s. the

s

eustomer, the projec feam, the public, v
forums and committees ond management,
require @ special individual. The project
manoger is required o idently and solve or

problar s so0n 5 possible, If hese probloms
are not resclved fimeously, deviations fo the
pioject plan will result, with the consequences
of lofe deodlines, over budgeting, penalies, ek

Jack Weich, CEO of Generl Elnetric for mare
that 20 yecrs, invested heavily in his project
manogers, equipping them with the skills
end drive: 10 follow suit with their o feams.
In avery potential leadar he looksd for his
“E.to-theJourth-power” L. encrmous personal
energy, obilfy 1o motivete and energise ofhers,
having 0 competifive edge, and the skill 1o

exacute on thoss afribies

Peter Drucker is referred o os the mon who
inventod manogement, What | Maynard Keyties:
{510 sconormics o W Edwards Dering o quelity,
Drucker is 1o managemert. He was the fist fo
assen thot workers should be teated o3 ossefs,
not as lichiliiies. Pinto ond Slevin ossocioted
hree siralegies in fhe implemertation phoss of

projecks; project mission, monagement supper
and project ockon plon

Project planning

An espert in crgonisational behaviour and
leadership, Lize Booyien's response fo what
she considers to be her greotest sirength os
o busingssperson wos as follows
exceptionol planning skils.” Planning i vilol
o meet project deadiines. Without o clear
beginning, praject planning ond progress can
easily go asiray 30 o prosect launch meefing i
well worth the sfiort. The outeome of regular
mestings should ahways be that; the technical
scope is established, areas of pedormance
responsibility are aceepted, schedules ond
budgets are spelt ou1 andla risk management
plan is reviewsd

“I hove

To meet project deodlines, the colcularion or
propar estimation of the most likely octivity
times is eruciol. Actual octiviy fimes of projects
are rarely loss thon the estimated fime. This
s aitributed to Parkinson's low that siates that
work expands fo fill he cllofied fime (Meredit
& Mantel, 2003:395). According fo Robinsan,
eefivities of daily Iving (ADL) ore personal
activities that ore pardormed in the course of

a nomal doy, including eafing, ablutions,
combing hair, brushing teeth, reading esc., but
excludes hobbies ond work reloted octivities.
These ADLs must ba tokan into account when
compling an estimate of actual werking e

Expacted comple es of octiviies in o
prosset should be derived by wsing thvee fima
astmotes - opfimistic, pessimisiicand most kely
times. Thase esiimated fimes ore expressions of
risk tssacioted with aoch oclivly fime. Assume
fhat ol possible fimes o reprasecied by on
osmmaical bato siolisicel dsibution. The
st liely fime{m} s the mode of distibuticn
The proied! maroger ould select e opimis
fiime (o} o that the actual fime required fo

complete the projectis greoter fhon [a) about
9% of the time. Likewsa the passimistic fime
shauld be sstimeted so thot the octuol fime

required to complete he praiedt s less thor (B
abant 99% of the time. The expecied fime (TE)

s given by

where

= optimistic fi

b = pessimistic time &

m = mast kely e estimote.

The bets distribution is highly flesible
compared to a normal distribution (where

m—a = m - b, since extremes such s a=m,

b=m can be cofered o, The expected time
distribution

It is the weighted overage of o, m and b
with weights of 1:4:1.The actual activity
e esimale of the

time (s rorely less fhan
mode accounting for the right skew of the
distripution. This is due to Parkinson's [ow.
f unaccountable problems occur, the acwal
activiy fime may increase, but almost never
decrease. The normal fendency fo counter

ning issues is to increase manpowee. This
‘can unfortunctely backfire os some projects
odher o Brooks’ low viz.: Pdding manpower
to & laote software project mokes it later”

Peter Drucksr is quoted on tha issus of
planning: “Plons ors anly good infentians.
unless they immadiately degenerate ina hard
work.” The primary purposs of planning is
1o establish o st of directions in safisfaciory
detail in order for the project team to know
anoctly whot nesds 10 be done, when it must
ba done, and what resources o use in order
%o praduce the deliverables of the project
successfuly. In the planning process activities
should be idenified o be dane sequentiolly
and othars simyhaneausly. The only ceriainty
is thot things will not go precissly as planned
Breck-even analysis and learning
Curves

The siarfing poirt af financial planning should
b simple brak-even analysis. f a controctor
is paid  price P per installation and pays
a fixed cost F ond a variabla cost V. For n
installaficns, tha et revonue R received i
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R=nM_F @
where the contribution margin s the difierence
befween the unit price and the voriable cost
M = P V), Breck-even occurs of nstolloion
1, where the nat revenve R = 0. Ean, 2 riow
becomes

F=Ma, 3
40 the number of installations to be made fo.
each brook.sven is:

o
M

Substituting (3) in (2) results in the folal
revenue R in ferms of the contribution morgin
breok-even paint.

R=n-n)M

In Fig. 4 the break-aven anolysis is ilusirated
by @ plot of doily revenue vessus volume
(number of instaliations]. In this example, i
can be clearly seen that of o fixed cost of
R325 the break-sven paint o] is of fhree
insiollations with zero profit. If 15 instollations
are made, the daily profit is opproximately
R1000.

However, ths linear modal con only be used
for budgefing i the installatians are done by
on experenced feam, where ol fhe insialiation
fimes gre minimal. Measures of unceriainy
of the duration of an activity ore given by the
variance:

. [b o]‘

where

= dancwd dmdabon (ons sieh i ha b rongel
- b-o

fimg esimote

a = opii
b = pessimistic time estimate

Consider o project that requires 100
installotions to be compieted and fhrough
exparience, o fypical installation fokes |
hour of direct lebeur. If the labaur rafe is
R20 per hour, and benelis squal 28% of the
wege rote, the estmated labour cost would be
(1,28)(R20/m}{1 00 urits{1 hrfunit) = R2560.
When sa-called leaming rates ore included

in this estimate, the above result would be an
d b rhor nomally

The time i akes fo produce ane unit of outpot
{one instollation] is given by

T,=Tw (4]

where

7, = the time required for the n* unit of output
7, = the time for the intiol usit of input

he fofal number of unis 1o be produced
P

loa, 2

The fotal fime required 1o produce all units
on a production run of size Nis:

Totol i = T,

Continuing with the exomple, il it hos been
found thot the time per insalloioa i constant
o1 one hour/installaion ofte the complation
of 50 installations, ha time can now be
calculated that if would have foken for the
Initial unit:

Ing8
Ll i -0.322
After 50 installafions.
1= T, (50)2%
and the time foken for the first unit bacomes
T, = 352hr

The tetal time for the installation of 100
units is now:

Totol fime = (3,52 §0%) + 50 Ihe
= 12081 bv

The esimated labour cost is then:
1,28 x R20/hr x 120,81 hr = R3093
o 21% more than the inifiol estimate.

Budgeting

Maney is the Iife blaod of business and
is spent ether o3 copital expenditure or
aperafing expenditure. The sub-contractor
in this case did not have funds for capiol
expanditure 1o acquire proper installafion and
safety equipment and expected an odvance
from the moin controdtor. This was an sorly

e ok

improves whan a task. i repected. Eoch fime
the outpul doubles, tha worker hours per
ot dacreases o a fued porcantoge of the
previous volue. This percenioge is colied the
learming rafe.

f it requires 10 minutes to accomplish o
tosk (prodice o unit) for the first fime it s
ottempted and only 8 minutes the second
fime, the learning rafe i 80%. Similorly
the 4th unit (doubling) will be produced in
8 minutes £0,8 = 6,4 minutes.

projacs
heading for disaster. All projects are uniqus
and their budgets are bosed on farecasts of
resource usage and fhe associoted costs.
Therefore, estimating the cost for any project
{nwolves risk. Risks ore significant with many
chollenges in project managemant, but of
fhe end of the doy, with proper budgefing
and project success the are obvious.
A budget & o writien financial plon for the
futore. hsets o fromework fo moke forecasts
and ssts gaals for 0 specific period. There

[ rzonn =
#1500
abed — et cont
| ——mcome
wson | e
.
1

e
4710133619

Fig. 4: Plot of tevenue versua volume.

are various hypes; the master budget, sales
budges, production budget, meterials budges,
labour budget, odmin ond overhend costs
budget, profit budget, cash budget, financiol
budget, capifal expenditure and squipment
budget eic. The most imperant conirel
measure in budgefing s mansuring fhe ochal
cast against the budgeled cost, This exercises
control over the budget and cash flow.

The difference between the foracast proft and
cash flow hes the emohasis on when cosh
will bo receivad and when cash poyments are
made. The cosh flow budget is the main fsfine
ot business. it helps fo make sarly provision
forcash shoages due io over-expendliuce ic.
On the sther hand it allows cash planing fo
Ioke place, whers the investmant of excess
cash can be mada.

Besides inadequate business skills, the
ofher common shorcoming is the inability
to manoge credit and debt due 1o the
misunderstanding of the concept of cosh flow.
Training

At the 220d AMEU Tachnical convention
it wos noted that “our presens worklorce is
uneducated, ill trained ond peory skilled”.
Salome Lisbenberg,  sought-afier project
co-ordinator and consultant, revealed thot
many emérging black-cwned companies do
net have the infrostructure ond resources to
market themselves ond complete projecs
withou! extemal ossisionce. This highlights
the need to train project managars of SMMEs
in South Africa. According fa the South
Alricon Assaclation of Consulting Enginesrs,
componies with o healthy waining culure
acquire added benefits such as improved
quolty, increased preductivity, less. wostage,
more siaff commitment and improved morale,
Most adult learn best when they ars actvely
invalved in the learning experience. This is
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baneliciol sinca fhe pojsct manoger con build
on past experiences. The problem howsver,

isthat mony firs experiences ore done o the

lovel sasier. The significance of maths. (with
physical science, nccounfing and agriculure i
crifcol 1o the economy of the country, Therefore
e Id make full use of the services

To pravent this from hoppening, troinees
should be rated according 1o the following
skill perfermances: qualiy, quanity, speed
and sequence.

Since 2008, Sauth Alrican mafriculants need
10 obtain & minimum of 40% in three subjects
and 30% in three ‘others to attain the new
Nationel Senior Cartficate. In 2009, 43%
of students dropped out before they reached
Grode 12. According to the Deportment of
Basic Education, of thase writing the final
@soms, 4% hove opled for moths litsracy
1o copitalise on its practical orientation
and possibly to avoid the more rigorous
mothemetics. However, anly 46% who wrote
mathematics in 2008 passed. This was o
huge increase on the previaus year. This led
1o doubs over whether it wos pitched o the
right level ond whether those wha anter the
business and project management world ore
able fo do sraightiorward cokulations fo
find breck-sven points for estimates, budgets,
costing atc. Some even question whether
maths or maths [teracy Is needed for bosic
‘sduccsion, whers it will not be sed by leomers
progressing ta higher sducaion where maths
is ot i the cumculum, It becomes sven more
wonying, since thi 2009 notianal matric pass
raie desppad by 2% compored fo fhot of the
previcus yo

Sector Educotion and Treining Authorities
[SETAS) cre responsible for the development
‘and implementation of sector skills troining with
funding made avallable via on employer skl
lovy. A R2,4-billon fund was mode cvolloble
for troining of workers by the labour minister
Membathisi Mdledicna, befare the SETAS
moved from his ministy 1o the new Higher
Education and Training (HET) Mirisiry, headed
by Blade Namonde. According 1o the labour
committes chairman, Lumka Yengeni, the
Construction Education and Training Aubhority
[CETA) incurred R92,7-million in irregular
‘axpandituse during 2008 and is about fo hire
ifs third CFO i two ysars. According ta CETA,
it has R1 Smillion fo froin 3000 workers under
their scheme. This is proofthatthere are encugh
resources avaiabla o workforce frairing under
HET

Accarding fo Higher Educefion South Alrica
(HESA), thereis @ steady decine in the poss rota
ot univensities since 2003, Inferventions such as
tended curriculum progrommes or natonol
banchmarking fests fo ostess whather studanls
are best suited for o specific eld, con help with
the problems in basic educotion. Thisis fo make
the transition from high school level to teriory

‘oHferud by SETAs {now incorporated under Do)
hat provide the necessory raining.
World Wice Ware M0 and principal reseorcher.
Ahur Goldstuck says that mentors contribute
hugely o businassas’ success. jh thesa
business coaches odd encrmous volue o o
businss, only 8% of small businesses make use
ofhom. Merdors can guids the ownersof sl
it ook

Exempied micro enferprises (EMEs) hove
tumovers of less thon RS-million. It is not
necessary for EMEs fo be raled, bul they need
10 be oble 1o provide reasanable evidence thot
they ore EMES. If EMEs ore greater than 50%
black-owned, they automatically qualify os
contributors fowards preferendial procursmant
Thimeonsa block owned sml
usinass immadhately qualiles for conirbutors
foawarels relesentiol procurement as an EME
They nermally have ewer overheads than bigger
comparies, giving fhem the advonloge fo fender
Iower prices, plus the 100% sconed for block

s skills in the development of opfimal project
plans, aciion plans and daliverabls options etc.
Tha mern fodt that the Project Manogerment
Ingtitute (PM) wos established in 1969 with the
‘objectiva o infiafe the areos of leaming required
for compefent project monogers, shows that
there is a need for fraining in this area.
Anathar mechanism that will develop upcoming
company siafl, is training according fo the
requirements of ECSA. Mentoring is one of
tham.

of winning lenders

Tha Minister of Trade ond Industry has
published a sector code on black economic
empowerment i fesms of the BBBEE nofice in
Govermment Gazete 32305 on 5 June 2009
Conmparies ore now invied o have fheir BBBEE
Charter roting reflected on the Consinuction
Indusiry Devolopment Beard (CIDB) Register
of Contracors ore In possession of o
BBBEE coricate. These cantficotes are issued
by the coling agencies occredited by the South
Alrcan Nationol Accredation System SANAS),

Gront Lovis, an electricol enginsering grodudte
ond project manager of Sitver Solutions. Under
his leodership the Franschhoek slectrification

from the CIDB dotabase chier a ysar ond
nieds 10 b updosed by the comaany upon the:
cerfificate expiry dote.

A survey dona by Grant Thornton 2009

propectwas succasshull completed. He squipped
Fervthiatioh vl
The influence of black economic
empawerment compliance
Brond-based black econormic empowermant

regord tha BEE complionce or BEE codes of
9o0d proctice in e workplace impodan for
winning business or tenders, especially from
the stote — many yoors aher govermeant first
introduced it BEEquS:Imnsmdm

prws.
the then existing biosed ond unfair norrow.
based black economic empowerment (BEE|
BEE led fo the envichmant of only o minoriy of
he. previously disodvanioged in Sauth Afrca.
Today e goal of BBBEE s o empower @ much
brooder South Africon society The problem
with narrow-based empowerment was hat
measures were cnly taken of equity ownesship
‘and management regresentation
According 10 Act 53 (2003 Cades of Good
Proctice for Bock Ecanomic Empowermant here

onding lo MD
anduhihmlmﬂaepﬁn\mhudomnd
for verification cenlicates from the smoll ond
madium-sized] ererpise market.

BEE Verfication Agency CEQ Willem Mosiert
stoted thot in cerlain industries, government
apies pressure - for example the consiuztion
indusiry ~ where the siate is most likely the
awarder of fanders. Alfhough thers are seven
aspects to the code, emphasis is placed
on ownership and manogement only - the
neglected ones ore emplayment equiy; skils

dnﬂlbpmunl. i

enterprise development ond socio-aconomic

qualifying small enterprises and exempted micro
enterprises. i

liows:

DTI minister Rob Dovies
amnounced that only corticates issued by

Guneric enterprises have o tumover of more
han thon R3S.millon, It i estimated thot only
4% of South Africon enterprises foil into this

category.

BBBEE (Code 000:700 of the axc),
Quolifying small enterprises {QISEs} hove o
umaver of between RS-million ond R35.million.
They opply code 000-800 fo cakulate their
‘scorecards. QISEs can choose fhe best four
‘of their seven alemerts, with sach slement
‘occounting for 25% for their scorecard.

rom February 2010,

Attha moment, governant ender odjudcotors

aive oddiional scores o black, femole ond
sses. This, hoever,

does 1ot e hey or compefet o efctiely
manoge o project. Many emerging businesses
win fenders becouse of their BEE status, but
fail o produce due to inodequocies discussed

Conclusion

Aecording 1o the Real Economic Devslopmen
affliation of the Deparment of Economic
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Bioy Locol Muricipaly Loerance thsci o 7 Sowell S, Pllenbeng Bay, 6600 D44 501 3277 D44 533.3487
Blue Crane Roita LC Bl Enginesr PO Box 21, Sommese! Fox, 5850 D INIE 042 2432200
Barwora Fowor Cnporaion Burcan fgme PO Box 48, Gobarnoa, Botwans 1267 79460320 +247 7360867
Breeds Volley Mari oy Wil Alberyn Frivse Eag 43046, Vorchaster 6850 0213468000 0233488002
Butlalo Cay Municipabty Sy Gowroh £ B 2001, Buccon Bay, 5205 043 705.9601 043 748374
Comdebon Municipally M G Langhooi 0 Bax 71, Graglf-Renet, 4280 049 8922121 049 8924319
Cope Agubs Murcpslty Frarci Bussall PO Bx 51, Brndosckie, 1280 024251919 0284251019
Codesbery Murscigalset Jocaob locobus Prevte Bag 12, Clarwillom, 8135 7RSI 0 4IISI7
Canored R Bouor P O Box 560, Otpearango, Namisla 2646730070 +264 6730770
Coniloc Loen Kretmgar Prvate Bag X14, Sranch, 9324 0514092213 051 4092475
Cano Elct Boovd Frobhokor Semthon PGB 40, Royol Rood, Nombio F2I0LNN00 1230675798
ity of Capa Town Loci Rencorim P Box 62, Cop Town, 8000 Q214462046 02) 4461987
oy of Matlossria Municmality Wyrard Viloe P O o 99, Katksiom, 2570 018.462.9851 018 464.1221
Gty of Thwane Mats Muicipally  Vincent Kobea P Box 423, Prooria, 0001 0123584407 012 3596279
ity of Windhook Fordinand Dignar PO Box 5011, Windhoek, Hambia 1264612.0020 47 64612.9024
iy Power s Din P bk 38786, Booysens, 2014 01490793 011 490.7047
COGHSTA Cosge Schoaron Pivate Bog X 5003, Kenberay, 8301 053 8072621 053 8072815
Copperbals Enargy Corparaton il Croucher PO Bt 20819, Kiwe, Zomis $2602122.4400  +2602 1224104
[ Narogar Eacticol PG Box 551, Bathiabam, 9700 058303472 sm 3038216
Disaborla Morscigalty Chorias Goldarhus P Box 7, Uchtanburg, 2140 018 632.505) 018 632.3438
Orskenaiein Municgaisy aichosl Rrode PGl 17, Selonbasch, 7599 0218088723 02 0B834D
Eotem Gaps Pow Adminiskaton A Dillll Priate Bog X035, Behe, 5608 0413004112 0413732865
EDI Holdings Daon o PO B 4830, Rogoebons, 8012 021 4416580 086529.2900
Eburhulanl Mewopalian Muncipalty  Hann foos PO B 215, Bokoburg, 1460 011 999.5564 0119170634
PO 8o 1, Madlear, 460 0459328060 084 589.7)51
Emalohleni 1C [— PO Bax 3, Wibonk. 1035 0136904757 013 6906237
Emandiongen Musicipay Mo Koskemon: POBo 11 Unechi, 2080 0343313041 034 3314312
Emdulant Locel Munipolly Evert van Haldan P Ot 3, Vandarhitpark, 1900 164721208 086 555.8077
o e ety it PO Box 56 Lodprnth, 3370 036437.4905 0346372592
Phuricionlty Mork oresdeon Peivate Bog X204, Dundies, 3000 034212212) 0212279
CE"‘"F""W' Blecticy Darbdor  Gipond Cosln Pt Bog XBOI, Wbl Bag. 9000 2OAGARNA0 47 64 4421440
ko Hokdings Lised Peter Croig P 0 B 66, How Garriany, 3620 0317105129 031 710.5288
Thekowni Elecricty Sandie Hophurua 0 Bon 147, Durben, 4000 0313)1.9006 03 306319
G LC Carts Nl PO s 35, Stopnabery, 5920 0514531777 O48.884.0386
Go Sagonyana Municial by Lucen, Monyela Frivote Bog X522, Kursmon, 8460 083 712.9372 053 712.3581
Goorga Municpaliy Ko Grorewaid P O Bax 19, Gearga, 6530 0448019720 D4 874.3936
Gvan bk Municialy Bocomber bt Pric Bog X101, Sacunde, 232 Q17620403 0174313599
Chief Hocicn Erg PO o 21, Kamga, 4950 043831026 0438311306
Cowoter Giyani Munipality €0 Ndave Prva Bog K955, Gons, 0826 01SBILES0 0188122068
Groster Kaksod Municipay Tiorss Borker PO fox B, Kaloted, 4700 0397272625 0397274321
Gevater Masbie Hall LC JLBuon PO B 111, Mol Hol, 6450 0132610151 0132612985
‘Graater Tranean Municpally Parra i dan Hesvar PO B 24, Tromoan, 0850 0153078160 0153078028
Hasaaua Manicipolty G Mom PO B 29, ol 6470 QB7132008 0287133146
Hibacus Coost Mnicipolly Chinl Elecicol Enginesr PO Bou 5, Fon Shasatane, 4240 039.648.9000 039 482-1191
Travba Yahwrnba LC Chiat Elacuical Sorvices PO How 24, Crodack, 5850 0488811515 OsBEBI- 1421
Kl Gords Lol Maricipekty MW Clorbe PO Hox 174, Kakamat, 8870 0544316300 0544314301
Konalord LC Darie Dy Plesss P O Boe 30, Ladimih Koos), 6655 0285511023, 0285811766
Kautelogale Manicipoley G lategen PO Box 43, Doaniehkill, 8405 0513848400 0533840326
Khoi-Ma Mancipaiy Chinl Bcrical Enginane P O Box 104, Pokaddes, 8850 0549330066 054 9330757
Khoro Haie Hanvsa Auret Private Bag X400, Ungon, 8800 0543907145 0543387367
Knyino Municipalty Locoord fichordion PO Boe 21, Knyion, 6570 044 340422 0443841815
Kouga Manicipality Theodom Modar 33 da Gama Reod, Jeiveys Bay, 6330 042 2002242 086 536-4380
Kunguirs L€ Chiaf Fincricol Evginear Posbus 40, Brenkhorimet, 1020 0139326200 0139351311
Kovodbuza Muncipality Lean loppar 0 Ba 72, Stanges 4450 052437.5089 032 551-5500
Lengabory Municigalty Johen Resscurm hvcts Bo %2, Ashion, 6715 IL6E00 0036282424
Labwo LC . Doie Lotwing PO Box 84, Swndrton, 2430 0127129819 0177129814
Lepholale Municipaly MF Losis Prvaol Sok X134, Ellws, 0555 CI47632193 0147635642
Losads Lacal Municipoley Henrio Coatimn PO Box 201, Heidalberg, 2400 Ol63404300 0143414458
Lesotho Blckicy Company Joban ket P O Box 423, Masery, 100 515726999 0518224979
Losarmang LC ChisfElockci Enginser PO Box 7, Koffelontoin, 9986 0532056200 205.0128
Lowin . do Koo . Jasaph Saml PO Bax 15088, Viosben, 5014 14239090 021 4247393

TR e e e T
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Dependable Communications for Critical Infrastructure
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SEL ICON Innovations
Economically Distribute Precise Time

y, 50 that very accurate

d in the event of a GPS

Secure Internode SONET Links
Eliminate man-in-the-middle attacks by
N

Monitor Latency in Real Time

Measure and report data latency y channel

Robust Universal Platform
A common platform that can support operation as a
SONET multiplexer or Ethernet switch
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1, Quosnatons, 5320 DISB07.4001 045 .807.6001
Madibang Local Muncpaliy Kesbus Mynhardt Posbus 106, Brim, 0250 012 31893481 0123189354
Makaria Muricipally Johasor Saeto. 86 High Srat, Grohomatonn, £140 066034135 0466225049
Mothoda Muricipaly £ Joubert Prcie Hog 2594, Mabhod, 0920 0155193000 0I5 5161195
Maletswal LC 5 J Masenene Private Bag X101 1, Abwal Norh, 2750 05) 6332406 059 £33-2401
Manisope Muricipaity H O Poigieer £ 0 Boc 64, Lachbrand, 9745 0519260850 0319245148
Masilanya Muncipality G Makaukau PO Box B, Theunissen, 5410 057 733-1768 057 7331774
[ — Mk Whie P Box 35, Moksile, 4730 09773135 039 737.3611
Merabang Mumicpalty Frunce Mishwend #0 Box 708, Waliom, 7460 0573912114
tuattboma LC lovon Rekour 70 Box 98, Vrsdwnck, 8160 Q72018 72139288
Meszona Municipalty Vukde Khaao P O Box 12, Bizana, 4800 0392510230 1039 2510040
o Local Municipmly Bollng Tuola PO Box 45, Nefgaul, 1200 MITIHAW 013 esesary
Marofang Gity Councit Chvia Spen #0 B 3, Corltomilie, 2500 018 7BEeSI  018788.9669
Manmoalo Municipoliy Hanrsa van Wik £ Box 60, Scaplrg, 1947 06973830 064693975
Mechvaral Lacal Muricipality Rabens Mallinon P O Box 1564, Meyarion, 1960 016 360-5803 086 619-3337
Mikhando Maricipally 1ABobo #0 fign 23, P Fato, 2380 0178262211 8o 6758099
Modmoll Locol Mumicipalty Hones Kassaman Pivole Bog 1008, Nrskoam, 0510 DAz 0147707
Megalokwena LC Shanres Foure P Q Bov 34, Mokapane. 0500 015 4919601 Q1S 4919687
Magols Gy Locol Mriipolty  Frikin Eosmun. £ Box 94, Kngandarp, 1740 O1195L2408 0119812404
Muncipaley €P Closts Pivors Bag 1330, Nobesmiprlt 0360 0147434600 0147432434
Maoaqhoke Municipolly Mike Loloko 7O Box 302, Kmorstod, 9500 056 2169283 0562169784
Marefale Local Musicipality Ador Kutymala Privota Sag C367, Makapansiod, 0404 012 7145998 0127169999
Moasel Bay LG Ok Naidoo PO B2, Masselbon 6500 0406065081 O 6911503
Mgolana Manicipolity T Maseko PO Box 47, Mook River, 3300 0332631221 033 263-1127
Makatgwa Munrcpality T Bezuiderthout PO Box 48, Ermele, 2350 017 624-305% 017 624.5252
Hcodud Muricipaity Piter Opperman PO o 399 Pitermorbbung, 3200 0333926008 0333925150
Mussing Local Municipolity Jockie dy Talt Private Biog X611, Wesing, 0700 015534.6100/6 086 419.3350
Naadi Municipalify € Neaba PO Bou 35, Vivburg, 8600 053 9282211 0535282258
Ndlaribe Municipality Xokori Moseo. PO Box 13, Port Alfred , 6170 048 624.1140 046 6242669
Nelson Mondaly Boy Muricipaly  Bchord Haris PO Box 369, For Efavirh, 6000 0139724390 0413924106
i g Newcals, 2040 043 328.7600
ikatoas LC P Wckbam PO Box?6, Ras, %810 0588632811 056432523
Nicrhobe LC M Ssomn B0 Box 38, Fort Boaufon, 5720 466457426 086 8871445
Pouba Manicipoiy 1 troamun Prvoat Sok X350, Adsloide, 5760 Q66810038 046 6841931
Oudishoom Municigalily Conie Grefel P O Box 755, Oudishoom. 6620 044 2033156 044 2033158
Ovanmand Mynicipaley Deonie Mares. Posbus 26, Gonsbooi, 7220 028 384-8300 028 3841014
Praiwone Mol Tarie Boouiw P Bag K3, Harwetes, 870 0534749700 0534741768
ey Ko Seme Locel Mucipally  Eugeon van Ok Puivata Bog X911 Volkssat, 2470 07734610 017 7353004
Polavnn Musicipokty Pine Pianoor PO Box 111, Polokwane, 0700, 0152502270 015294.7038
elakuane Municipalty Jomes Kakana £ 8o 111 Polatane, 0700 0529027 0152902249
Randfontan Munirpalty Wl Da el P Box 218, Rindlociein, 1760 OIAILO216 011412342
R A fpela LC 8 A Roih P O Box 5, Postmasbury, 8420 0533130343 033 331.0238
e dak bk Prvse o 13388, Wnchosk 1264 61207215 126441207 208
Rumtwiburg Municipoly Dol du Frae: P O Box 550, Rustenburg, 0500 014 570-3170 014 5903430
Soldanne Bay LC Aden Adams. Privase Bog X172 , Vradenburg, 7380 0227017135 027151518
Setsoto Lacal Municigality Adthur John Addinall PO Box | 16, Feiaburg, 9730 051 9339362 088 4812043
Siathambe 1C. Municionl Marger P03 Box 16, Pk, 8940 0530535306 0503531386
Sol Pacijn Municpaity K Eogocei Privose Bo X5030, Kiebavly, 8300 053 8306401 053 8125367
‘Stave Tahate Municipaley Raymond Grung PO Bos 14, Mddisburg, 1050 013 2457220 013 249.7085
Swartanel C Roelod du it Prvata B K52, Mlmestug, 7300 0224879300 0224877440
P ——r— Deon Englbracht £.0 8ox 70, Swalndon, 6740 [ TR
Thobo Chwau IC N H ) van Rensburg P O Box 61 Soble, 1240 013 2357086 0132351108
Theenaterbied tancpaity Froncois Da Ton Posbs 24, Celdan, 7230 082143300 0282151287
Tickwe Local Councl Johon von den Barg. P 0 Bax 113, Poichafsroom, 2530 0182995357 018297.5130
Tswolopels Municipalisy P von dar Wolt Posbus 3, Bublonsein, 9670 0518531333 051 8531332
Ul LC Frons von Wk Private Bop X329, Victana-West, 7070, 0536210026 053 621-0068
Ui Musicipobty AB Bhabololo Privato Bag 17, Uluad, 3838 0358745111 035 £70.1392
ubdhlthaps Muricipolay Owoyee Bakac Pivate Bog 1004, Richerds oy 3900 ST 0I5 R07HA
Uminds Murvcipaiey Joca Londsberg PO Box 33, Barbanen, 1300 37122121 013 1125120
P O Box 449, Mhuaa, 3% 035 5738500 035 573.1386
s —— Joop I Gronge P 0 Boc 37, Eshowe, 3815 0547IM0 0868457937
Umiheai Muriciaality Vuyeric Dragan P O Box 15, Tatcourt, 3310 036 342-7800 036 352-5103
Uit 1C Gebord Bolzer 70 Boc 7, Grayonn, 3250 mI4IBNlY  0IAIISIEY
Vesterdonp LC €7 Torblancha PO Box 15, Venlecdorp, 2710 0182612051 018 264 5138
Victor Khanye Municpalty Leslie Nuwenhuizen PO Box 6, Delmas, 2210 013 6656000 013 6654804
Wt Rore Monicpobiy O Masha Privte g K033, Ranclonen, 1759 014115018 0114123663
Wasonaria Murvcipolly froae Qi P 0 Bx 19, Vasionada, 1780 0117532550 011278
Wizanberg Muncigaity 8 van das Vit ¥ Box 44, Cores, 6235 02331561854 0233123472

Zeonot 1€ Shusiso Abeoham Mobaso PO Box 72, Zesna, 2865 018 642.1081 0186422618
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Electricity Undertakings
(Southern Africa)

LEADING THE ELECTRICITY DISTRIBUTION INDUSTRY
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WENVIrOil

committed to quality solutions and servicy

A leading supplier and provider of new
) and regener:
transformer oil and related services in A?rica i

Operating since 1996, we offer tailormade solutions to meet our customers’ exact
requirements, working closely to ensure the customer's project is handled with care, At
iroll we i to deliver the highest level of quality products and services

Enviroil carries the SABS SANS 555 quality mark for:

New uninhibited and inhibited mineral insulating
insulating oil

. Regenerated uninhibited and inhibited mine
New and reclaimed mineral insulating oil
Enviroll treats, analyses and certifies (SANS 555 and customer specific
requirements) all new and regenerated, uninhibited and inhibited
transformer oil. Oil s supplied in drums, road tankers or customer
supplied piackaging. All transformer ail is supplied with a certificate of
analysis.

Transformer oil transportation

Enviroil transports transformer ol in bulk n its own road tankers, flatbed
trucks and trailers. Seventeen road tankers are available and all néw road
tankers are Bureau Venitas certified and have the latest braking and anti-rol
tachnology to carry large capacity loads safely,

Storage of transformer oil
Enviroil offers short-term and long-term storage solutions on Its premises

On-site storage of transformer oil
For convenient on-site storage, Enviroil supplies road tankers, isatainers
(for shipping) and steel tanks meunted on skids for an-site storage
Vessel capacities vary from 5 000 to 86 000 litres.

Laboratory services
Envirail has a highly experienced in-house transformer aillaboratory. Al testing s done in
ce with IEC and rris and the laboratory rational and
Guality assurance testing. Our custamers have access to an ofi-line data management
and reporting system which gives customers immediate access to their data and
the means to track progress on their sampie analysis, 0 order to reduce reporting
timeframes. Sampling services and on-site testing can be performed on any
lacation.

PCB decontamination
Enviroll conducts a verifiable process that breaks down the PCB structure,
removing the chiorine from the PCB molecule and leaving the bipheny! In the
transformer il. The process uses a proprietary reagent which operates at
controlled temperatures starting from 60°C. This process is unique to Enviroil
and Is capable of detoxifying and dehalogenating PCBS present in transformer
oil with an efficiency of 99,9°

Heat, vacuum and filtration
We operate static and moblle heat, vacuum and fitration units at any location
We have experience in numerous Southem African countries. This service

is complemented with our on-site laboratory work ta ensure product
quality.

Project management

participants to pravide a single point
accountability. We offer the service withi
controlled quality management Systern.
of successtul projects conducted throughaut Africa, in countries.
such as DRC, Mozambique, Namibia and Zambia.

Turnkey installations

Turnkey tank and piping instaliations
requirements are on offer. We provide

to meet with the customer's exact
a complete sarvice from concept,
expertise is guaranteed and we work

n, fabrication and installation. DU
best possible service.

design,
Closely with the customer to provide the

n, For further Informati

www enviroil.com



progress through
ingenuity...
-+ engineering evolves, and continuously changes lives

ALGIBE we are inspired by the Ingenuity and skil of our peopie in sustaining our
future, We are continuausly striving to find the best possible solutions to problems.
within time and budget constraints. The GIBB group of professional engineers,
scientists and project managers delivers appropriate solutions that continuously
seek to balance human needs with fimited resources.
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+ Distinctly African

One of Africa’s largest black empioyes owned engineering
consulting companies

Leaders in infrastructure planning and delivery in Africa
* Multi-disciplinary =

TNGINEING & SCHNED

experts - the choice,

We change lives

Haad Office
Jonannasburg, Soun Afia

14 Eghn Road. Sumunghil, 219

Tk 427 13 5104800 Fas. 427
For axcafent carser apporturities, please wai our webiste. www.gibb.co.za
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