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Front cover story

Powertech: the power of
continuous innovation

=

Innovation: semething that has served to define Pawertech from the oulset. Founded thirly years age, the Group has

ecome one of South Africa’s leading suppliers of eleetrical and electronic equipment and services, specialising in the

manufacture and delivery of world-class electric and electronic business solutions. Norbert Claussen, CEO: Poweriach,
'of h

maintains that Powertech’s success is o direct resul

of both the brand and operations.

The humble beginnings of what is foday &
powerdul subsidiary of the Johonnesburg
Securiies Exchange-listed Allied Electranics
Corparntion Limited (Alron), belie Poweriech's
founder

¢ sustained focus on core markels and
growth areas, Founded in 1978, the group has
grown from sirengih
formidable global footprint h

business ethics, block econc

unrestricted technological and knowledge
base.

“Our compony's sirength is o direc! resul
soys Cloussen.
“Those that comprise our five divisions are
not only trusted by indusiry and within the
markefplace bul, more imparianily, hove

of our exceptional brands,

became wall knawn and respected housshold
brands *

Housshold brands they cerainly ore. Lift up
the bonnet of your car and you'll no doubt
discover o Powertsch battery - whether it be
Willard or Sobat. The same applies when
it comes fa fhe light fif

ngs ond sockets
in your home in the form of Crabires

occessories. And this is just the beginning
of Powertech’s formidable brand list. The
Group's five divisions - Poweech Cables,
Powertech Transiomers, Powertech Baterias,
Powertech Industrial and Powsrtech System
Integrators — comprise befween them some
19 well-established companes. Each of these
has encbled Powertech fo lead the seclors

AMEL 2008

consistent

and i in all aspects

Infermoi

in which it operalas: pawer uliifies, lorge
pawar users, Ironspor, felacommunicatiors,
building ond construction

“Crating whot essentially hos bacome o
one stop shop’ for oll matters electrical,
means that we can essentially “pariner’ with
our customers no matler whot their divarse
elecirical neads are,” says Claussen. “We
Fiave tha rekosces and-expedise-mecuired
to meet both the generic and specific
demands of our cusiomers. Becouse we
o

ively portner with our key clients, we

also use them and their unique business

challenges os oppartunities fo innovate and

find solufions, ofien drawing an resources
within the group.*

Looking o electricity and powar from o
globol perspective means that Powsrtech has
also gone on to establish an infernational
os cppesed fo local presence - somathing

Claussen belisves hos been fundon
driving the business to fhe forefront of its game.
“Being acive on o global scale i imparetive in
this industey. We hove worked hard fo ensure
#hot Powertech hos a significant presence
evarywhers from the UK fa Asia, Nigeria
Tanzanie, Kenya, Namibio ond Mozombique.
8y odditionally owning companies overssas,
such o3 Alcobre Condutores in Portugal
ond Cables de Comunicaciones in Spain,

from Powsrfech

we have enabled the group o leverage
operational efficiencies, whilst keeping our
finger squarely on the pulse of inferational
markets, erass-pollinaing skills and innovetive
new producs.”

“Exceading clients’ expsciotions is only
possible  you hove the right team of peaple
on board,” adds Cloussen. “To enable
innowation, you have 1o empower your feam
with: the rasaurces, training and support
they need fo find opportunity in challenges,
and work consistently fo. ovarcome these.
We are commitied to invesfing in our team,
ensuring that the Powertech brands trusted
by parents today ore trusted by their chidien
tomormow,”

While 30 successtul years on one could be
ed o believe that Powertech has reachad the
pinnocle of its game, Clayssen maintains that
the nest threa decodes look 1o require even
more innevation and progressive solutions
from the Group, “With power demand and
supply challenges smarging both locally and
areund the globe, our role os power specialists
and faciliofars hos become more crficol than
ever. As such, we're commitied o consistently
seeking out viobla, sustinable, innovative
solutions o challenges that weren't anticipated
30 yoors aga, Ours thersfors remains a
definite space o watch.*




Municipalities; tasked
with delivering services of
the highest quality, on time
and on budget. Success
comes when suppliers and
the equipment they deliver
meet the challenge in the
same way.

ZEST; more than just
products. More than MV
and LV motors, matched
drives, diesel generators up
to 2000kVA, transformers
up to 200 MVA, switchgear,
vacuum ring main units,
static and portable MCCs
solutions and cable.

ZEST is the business
partner South Africa's
municipalities need.

* A partner able to play a
significant role in every
project or expansion.

A partner that backs
hundreds of man years’
experience with an intense
commitment to stock, a
comprehensive network
of branches, agents and
professional projects
management.

ZEST
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Jokannesburg (011) 723 6050 + Cape Town (021) 551 2710 » Durban (031) 579 22756
Purt Elizabeth (043) 456 1262/1396 * (013) 246 2849 594 0450
Richards Bay (035) 751 1607 ¢ Trichardt (017) 638 1571 * Pomona (011) 723 6000

www.zest.c0.28
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Welcome by Outgoing AMEU President

plocsurs in welcaming you all fo the & 15t AMEU

Municipality and our rew AMEL Presid

for you that is both interesting and use

Tha AMEU has o proud history of service o

o) et o s o e P
AMELL. | would

dent of the

s opportuniy of wishing

e of office; She wil e 56 Vospor

7 of this nature Is @ lorge fosk fhat s only
fion of a ot of people. | would liks

fion to all

groitude. and opproc
iotes and sponsors, officials
m from fhe AMEL S

o foke the opportur

who have made i possible,

from Buffolo efariat

sofely ond

il enjoy this Conventian and ref

to enjoy oll of the
oy o

Sondile Maphumulo

Outgaing AMEL Presi

AME 2008



ARB is Southern Africa’s fastest growing black empowered wholesale distributor of power cable,
transmission line gear and electrical products in the country, operating from a national branch network

Major product lines:

+ Complete Range of Electrical Power Cables - LV, HV, XLPE, PILC, ABC, AIRDAC, Trailing and instrumentation etc.

* Aluminium Overhead Line Conductors.

« Overhead Line Hardware and Insulators

+ Cable Joints and Terminations — LV and HT. Contact us on: 0861 ARB TEL (0861 272 835)
« General Electrical Contracting Material. Visit our web site for more information: www.arb.ce.za

A B Electrical
RN D Wholesalers (Pty) Ltd.
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Inaugural speech by
Incoming AMEU President

rrah

Tncoming AMEU President

The Honourable Minister of Minerals and Energy, Ms. B Senjica

»  The Execulive Mayor of Buffalo City, Honurable Clir Zintle Pefer

»  Mayors from ofher municipaliies

& Mayoml commitiee.

s Councillars

»  The Acting Municipel Manager of Buficla iy,
» Dieclors

©  Post President of the AMEL, Me. Sandile Mophumla from eThekwini

sch

« President Elact of the AMELI, Mr. Michoel Rhode fram Sifle

o The CEQ of EDI Holdings, Ms. Phindile Neimande

« Eskom MD, Erica lohnson

o Lesley Ferrando from NERSA

o SALGA

» Mambers of the municipaliies

» Staksholders in the indusiry and affiiates

o AMEUBXCO

«  AMEU members

o Officiols from various national, provinciol ond regionel épheres of

gavemment and agencies,

o Members of the media

Disinguished guests

Intsaticnol guests

o Lodies-ond genflemen

o All protocol duly observed.

tis indeed an honar, priviege and blessing fo be inauguroted the president
of this prosigious associotion, the Association of Municipal Electricity
Undertakings, Southern Africa, (AMEU) with o 93 year old hisiory

The Association has grown in sirength and partnered with important

&

RO P 1 is pl

@ stratngic role in chonges within the industry.

Lodies ond gentlemen, thiz conlarence thamed, “The Role of the AMEU
in the energy crisis” iakes place when the volue of pertnerships amangst
e stakeholders is of wimost and crucial imponance for the sustainabillly
and transformation of he indusiry especially in ight of the curent energy
and skils shortage

| wold lke o welcome you o this canference and invite you 10 pariner
with the AMEL's bank of expertise, enginsers and manufacluress. | hope
this confersncs will prove to be informative, ineracive ond o platiorm to
exchange ideas

Aspec 3
invitation andfor arending. Thanksfo the EXCIO of fhe AMEU, the secreforiat
and BCM council for the constont suppon and guidance

| would Tis fe toke this appartuniy fo thank God, my chorch and fomily
wha have stood by me, especially my parents for making sacrifices so |
could be here today, my sisters for their continuous suppor, my husbond
and kids — for undersianding and manoging moit of the time without
me, my cofleagues and friends for being here ord especially in pulling
this convention fogether

Of course we have al i d yesterday

{h splrs events, fh offioles evaning and foday we will be enterkcining the
spouses, the ciic rocepion s tonight and fhm gola evening Jomorrow

Once ogaln  warm welcome to Bulfslo-City ond | hape you have o
memerable stay and on excelent conference.

| would ke 1o and off with o small quore:

“Only ane me

women”. (Groucho Mar)

a thousand is a leoder of men — the ofhar 999 follow

I thank you.
Sy Gourrah, Incoming AMEU President

AMEU 2008
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Energy security

In a resource

constrained world

| | ]

o sustain this development is limited. The global market for fossil fuels has been impacted h1 this interaction between

supply and demand with

Currently the obility fo ensure o secure
elechricity supply has been impocted by high
domestic lectricity domand growth which
coincides with substantial grawth in demond
for energy {and eleclicil] in the rest of the
‘world, resulting in higher fuel costs as well as
dromatically increcsed cost of consiruction
and capital equipment. Eskom also hos 1o
compate for limited production copaciy for
key equipment, furthar constraining fime
lines and costs of new build, This peper
discusses some of the issuss ragarding the
global developments around energy, and
then focuses on how these global frends are
impacting on security of supgly in elecricity
in South Africa. O periicular importance is
he disfinclion between fhe odequacy of long
term capacily o meet growing demand and.
the short term reliabily of supply:

Resource Constraints

Supply fimits

The bulk of energy sourcas internationally
are stricly finite in that there is no feasible
capability to replenish depleted resources.
Even i additional resources were o be
discovered and explaited fior coal, il and
natural gos for example] this does not alter the.
lang tem supply concern: that e total stock
of the resource (indluding unfopped resources)
s folling os i is consumed.

This non-renewable aspec! suggests thaf there
will be some point whers the resource will be
exhausted globally, anologous 1o the steady

wences for South Africa.

by E Johnson, K Bowen and S Prins, Eskom

globally. This growing damand incraases
the competifion for existing resources with
resulling incregse in prices in o market
environment.

The industriclised world uses the mejorlty
of the available global energy. The United
Stotes uses obout 21,8% of the world's energy
resources, whila having  shars of about 4,6%
of the global population, Ching cansumes
roughly 14,5% of the folal energy produced
glebally (2005 figures]. However growth
in demand from industrialised natiens is
lapering off, lo be avericken by industriolising
couniries.

The increased demand for energy stems from
the dromotic inereases in wealth in caricin
daveloping countries. This is particularly
‘vident in India and China which have large
populations, thus compounding the rise in
energy demand. As the human pagulation
devalaps, and countries become mare
affluent, a relafioaship betwaen ensrgy
consumpion per copita ond GOP per capita
cen be expecied, since higher incames
mean more appliances and cars, lorger
houses and other energy intensive octivifies.
This relationship is not linear and depends
on factors including but not imited 1o the

non-commerciol use of energy os well os
anargy infersity and the eficiency with which
the energy is produced.

The relationship betwsen sconomic growth
and energy demand varies fom region to
region, 0s the different factars influcncing
aconomic growth and energy demand
fe.g. energy officioncy) coma fo tha fore.
However the link befween energy demand
and economic growth is relotively weak in
industrialised nations. The opposie is irue for
developing notions, where demand growih
frocks ecanomic exponsion closely Doman,
2004)

Enrgy intensiy (the ratio of energy demond
fo GDP) is depandent on @ counfry's siage:
of davelopmen. Developed countries which
expariance significant da-industialisation
for sxamls, the United Kingdom and USA)
ganerally move foword less energy infensive
sactors (finoncial services, information
technalogy, tc), while developing nafions
initiclly intansify their energy use (with the
devalopment of mining and energy-inensive
industry such as mineral benaficiation, oic)
il the economy shifs towards services and
ather less infensive sectars. Fig. 1 indicates
how South Afica's energy infensiy [measured

and imminant deplefion of the Nerh Sea gos Energy Intensity
s or the near exbaustion of Brish cool.
i 300
of the rasource stock had ssemed remore, 2% ~= South Africa
but vith incraasing demand being placed i
on these resaurces the possbily s fhat fhe z . ~¥- Madie East & North
exhousfion point may be approaching foster 270 S5 & Africa
SRR g s e o Noth America ..
South Alrica has cool resources that wil last 250
for f lsos he next hundred yeors ot current = S~ Nw Middie East)
consumption. However as ocal cansumation e
ond exports grow he peint o eshauson il L EE]
gef closer. Even b d g0 Qm
210 Countries
resources ars depleted. i —— Developed
Countries.
Demand ssues 1985 1990 1995 2000 2005

sacurity is the growing demond for energy
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Fig. 1: Changes in ergy sy,



s the:fornes of oil equivoleat divded by GOP
1n 2000 ‘intermationa’ dollors) grow from 1990
102000 bedors dipping by 2004. This later drop
con b axplained by the growth in teriary sectors
{suchuzs wholesoks and refal irade and financiol
servicas] elofive o manulaciuring and mining
{which are mores anergy infensve).

From an electricity-intensity parspective the
relatiorship between econamic growth and
leciriity consumplion has changed ovar the
past deacode, Uniil 1998 the intensity grew
along wih the energy inensive Users odding
to demand. Since then economic growh hos
canired on less elecriclly inlensive seclors of
the ocanomy reducing tha intensiy. Recanty
the electricity demand has been frending
toword o level 2% below economic growth
The expectation is thot fhis trend will continue.
As govemment has stipukosed in s ASGISA
programme the target economic. growth is
6% p.a. for future yeors. Eskom hos odopted a
posilon hat 4% p.o. electriciy demand growh
will be supporiive of the ASGISA torger:

Energy security

The globol anergy market is dominated by
ol s the primory seuree of enargy for many

with spin-offs for altemate resources such as

eool or gas.

The Hubberl peak theary suggests thot ot

some point production of lassil fuels in o

region {or globally) would peak before going
o i Baor b bt
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Monthly Thermal coal prices -
nominal terms

uonwym-mm:n-l prices in
terms.

::u-mm 2008 §

BEERERERRRRAR

0.4

Fig. 2: Thermol cool prices 19812008

A significont depandence on o particular
resource increases the lallout from an event
or constraint that occurs in et resource, even
if the resource is renewable. For example,
the prolonged drought in Brazil n the early
2000’s which impacied on generation
capability from hydro power sfations, the
main source of slechricity generafion (83%
in 2004, highlighted the vulnerobiliy to o
singla made event, Simiarly in South Alnica
e herey dependenca on coal has — at least
on the margin — leh Eskom exposd fo rising

v
in o numbar of regions, espacially US oil
production which peaked in 1971 before
grodually declining thereofter. Similarly
‘@ number of oil producing areas have
passed thair peok. The question remains
whether the global peak has been mached
or threatening fa occur anylime soon. The.
price escalation in fhe past few months owes.
much to the spectre of reaching or passing
the global oil peak. 1f the Hubber! paak
theory holds frue and the peak is about to be
reached the reliance of the world's fronsport
system on cne dominant fuel source would
have dire consequences for global trade
ond travel

Howaver, lechnology odvances hos ossisted in
idankiling proven oil reservies overthe past fewe
decodas. It has alse assisted in the production
of ail from previously unreachable: locations.
Thess developmerts have persuoded analysts
16 be more measured in their views regarding
the futurs of oil reserves. It is now estimated

eoal prices, o5 highlighted in
Fig. 2

The distrbution of energy resources i ot
uniform and there is o great reliance on o
tries) for the supply
Not only is there
a markst powsr issue with these countries
and their abilfty to influance prcing of the
resource, bul oll too olten these regions ore
inharently unstoble. For example, the ol
consuming countries heve o great reliance
on il from Middle East countries where
closhing iterests (between Eas? and Wes, and
behesen govering elites ond disenlranchised
pooi] regulorly spill over infe price instability
in ail. As a consequence of the uneauol
disribution of resources there Is oo benebt
to cgrjélisation. This is porticulor frue of
oil where. the O of Petroleum

‘anergy champions, would provide the comsct
ncenfives for invesiment in extroction ond
processing copobiliies.

A significant concer in the curreni capacity
autlook is that investment in capacily in energy
production - be it extracion of oil, notural gas
or coal: ol refining or electricity generation
s lagging behind demand grawth. In some
inslances the incenives for additional copacity
ore distorted [os in Russia and OPEC nations)
or instobilifies hamper invesiment.

Investment in cool mining in South Alfrica
hios ot kept pace: with the growing local
«and international demand lor steam coal,
dus mainly fo uncertainties regarding mining
rights. This hos left o gop in cool supplies to
isling and new power skatons.

Climate change

The use of ensrgy, s estroction and processing
abways involve environmental disrupfion, in the
form of gealogical nd ecalogical disruption,
o well s pollution. Other impocis of energy
use include noise from ironsport as well os
lond-use imgacts such os the construction of
roods and powe lines (Stem, 2004),

Coal is the predominant source for eleciicity
generation in mony couniries. lis widespread
avoilabilty mokes coal ffractive for energy
use, despite its higher corbion emission rale,

Exporing Counries (OPEC) has dominated
oil production and pricing sinde the 1960’s.
Evon hough 1 hos hod es thon S0% of workd

o

oil fie. ol that can be recovered of foday's
prices and should occur around
2020 {Doman, 2004). Thereafter, it is
esfimated thot the levels of oil will go info o
dacline, with resulling shortages and price
incraases.

=

resecves foll under OPEC’s control. Similarly

Russia, baing the dominant supplier of natural

o8 10 Europe, has significar pricing power

ovar naturol gas in the region.

Uiberalising anergy markets, especiolly in
prasence of cariels and nofianalised

uch as.
natural gas and nuclesr. Al current production
Iovels, the known global coal reserves are
expected to last another 200 yeors (Doman,
2004). Cool plays a major role in two of the
world's fostost growing ecanomiss, nomely
China and India, Besides being used for
dactricty generation in Ching, caal s s on
imporiont resource for indulrial uses, Linking.
the reliance of China and oiher countries on
cool and their econamic growh projections,

AMEU 2008



Supplying the needs of the entire electrical industry

National Cables Pty Ltd i a division, and the Sub-saharan
distributor of General Cables/Phelps Dodge. together forming
One Company". One Company comprises 46 manufacturing
facities on 23 continents, inchiding 3 in Africa- making them one
of the biggest cable manufacturers in the workl, National Cables
has developed into ane of the larest independent stockists and
distributors ef cabling in Southern Africa. When you partner with
National Cables, you will have access to a global network of sales

wunits, manufacturing faciltes, technological resources and customised

The company stocks and distributes for local manufacturers, and
also procures imports from innumerable overseas destinations.

If you need cabling — allow National Cables 10 exceed your
expectation:

Al sizes

All voltages

International and 15¢al specs
- Custorrised cabling

Direct supply, or rapid procurement

Campetitive shipment and export costs

National Cables supy

A trusted choice:
Our clients include mines. municipal councits, ESKOM (Utiites).
eletrical contractors, wholesalers and retailers.
Customers - our first priority
Integrity - the foundation of all aur actions
Speed - our competitive advantage
Innovation - the way we grow
Performance - the way we win
National Cables
Thelma Battiss

Tek +27 | | B24 4747
‘Website: wwwinationalcables.co.za

3 @g‘ National Cables Pty Ltd

s o
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suggests thot coal will be a major source of
anergy bor the foreseeable future.

Tha Intergovernmentol Panel on Climate
Changa (IPCC) hos claarly indicated that ifis
the burning of fossil fuels that is responsible
for increased risk of cimate change. Thus
the focus for sustainability should be on
shilling primory energy sources away from
fossil fuels. This will impact on investment
decisions regarding new build, toward new
fechnalogies thet reducs carbon emissions at
coal-fired stations (er increase sequesiration
thereof) ond renewable opfions. In the ISEP-11
plan Eskom hos torgeted 1620 MW of new
ranewobie copociy (spaiically wind and

61st AMEU Convention
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thousand pounds U308
g8 B B

-
g

1999 2000 2001 2002

2003 2004 2005 2006 2007

sphons], includi
wind farm of VUDMWI;' 2010.

Technological change to reduce
dependencies and combat climate
change

The limitatians imposed by exisfing fechnclogy,
boh in farms of exracting and procassing
capociy ond the usage of enargy, will have fo
be roised. Shifing out fhe produdion froriier
for energy sources wil increass the supply
of product 1o consumers, whils dramatic
improvaments in sficiency can assis in llowing.
existing volumes fo streich further.

Energy conservation and efficiency

An imporfant mechanism to enhance energy
sacurty s 10 review the way in which energy
s unlised. A foir amaunt of energy is lost fo
wasteful abuse of the resaurce. Pricing would
foke core of lorge porton of such wasioge by

but otherwise

Fig. 3: Glabal kanium production ond requirements.

Fg 4 Long femm uranium prodssion and requirements in the Wast,

Diversl

o sringant amergy Conservalion mechoniam
are required (through state. infervantion]
to ansure that domestic, commercial and
industrial users take pracaufions agoinst
woste, and that producers of machinery ond
‘appliances are cbliged to improve energy
efficiency in the products they sell

It s clso possible that shifing o higher qualy

tion of resources

The Energy White Papar of 1998 highiighted
the need to enhance security of supply thecugh
diversifying geeration fuels. The reliance on
ool leaves South Africa winerable to shifts
in intemational coal prices [as hos been
experianced of lote) as well as the negative
impocis with regard fo climate chonge. Thus
the push ta diversifing info aliemnative fuel

the total energy requined to produce & unit of
GoR e the impoct

power and renewoble
resources

of the remaining ensrgy use. The use of natural
‘gos insiead of cool o ganerate slectrical energy
is on msample, a3 natural gas s deaner buming
than codl, and produces less carbon dharide
per unit of energy (Stern, 2004). In areas
where the infrostructura is avallable, nofural
gas has gained significant market shore of the
elactricity sector. This is parficularly relevant in
Russio and the EU, whers Russia holds 31%
o the workd's total nafurol gos reserves, and

o folong with ranewable energy
sources) has historically found it difficult 1o
compete wilh fossil ful (n the roce to mest
growing globel energy demand. The cost of
nuclear enargy relative 1o coal, especiclly
in @ country with cheap cool supplies ke
Soyfh Africn, hos reduced the ofirociiveness
of nuclear power. In oddition the nuclsor
indusiry has encountered pcl!lml ‘and social

ion follewing the ingidents of Three
Mile Island and Chemobyl, Public sentiment

2004). The shift in public senfiment and use
of natural resources from coal to “clsaner”
iechnologies hos ollowed countries like Russia
1o sirengthen their intematianal position by
using the dependence of ether countries on their
resource os leverage.

12

it o the back-burner, and in some couniries
for exampl Sweden and Germany) there has
been on active pelicy of phosing out existing
nucloar gowar sioficns. Howaver with the
growing focus on dlimota change and the
potentiol for amission caps or fares on €ool

wsage, thers is renewed interest in nucleor as
an alternative for base-lood electricity.

Tha concem for nuclear power is the supply
of wranium. From 1985 the production of
uronium hos been significarly lowse than the
requirements (os shown in Fig. 3), moinly due
1o the relesa of supply from esisting mifitary
stockpiles {in the Wost and in the Eost), which
ot 97% U:235 can be diluled fo provide
substantiol amounts of reactor fuel fat only
4%V-235, This under-investment n uranium
aroduction could be problemalicin fhe future
should the stockpiles become depleted. fig
4 shows how unil 1985 Uranism production
far exceeded the reactor demand, the bulk
of that production going into the militory
stockpiles

It i inferesting 10 note fhat sinca 1999 South
Alrica's production of uranium has almost
halved (from 2,5 million pounds of U308
in 1999 10 1,4 millian paunds in 2007)
From

celprmh S B el
programms.

Naturol gas remains an allernative 10 cool in
some regions whers natural gas is abundant.
However Eurape is finding that with the
imminent winding down of the Norih Sea gos
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fields it will become sven more reliant on Russio os the domincnt
supplier: Liquid natural gos can act as a breok on pricing of piped
nmum( gas, hm is @ weak wbgillm due 16 the costs related 10 the
gasiln However NG
s thot LNG for other

in f carbe

frade in

taxes - may be @ vioble altemaive for mid-term plant.
Renewoble resources

enewble sources of anargy hold o umber of advankages over
rodional )

long-ferm sustainable energy Al oo o chrcopbentc
emissions,
rural communities and the enhancament of security of supply.

Many countries would like 1o expand their use of renewobls srergy
rescurces. i
rescurces. [wind, biomass, eic) o8 on alractive shematie 1o coal or
nuclaor for fhe purpose of expanding their electicity supply copoity
The lack of negaiive enviranmental impac), tagethar wih the reduction
i corbon emissions counts n s kovoue, Wester Europson couniis,

1o help grow the use: of renewoble energy sources, such as wind, solar
and hydroeleciric power sources (Doman, 2004).

The use of renewable resources, such as wind, does have its
drawbacks. Visuol pollufion coused by wind farms, together with
nciss pollufion from he turbine blades, can limit the choice of sites
In the power system operatians area, the use of wind os an elecirical
anergy rescurce poses challenges to the utility in ferms of optimal
Yocation, scheduling of generation dispaich os well os impact on
iytiem siobilty, The obove negafive impocis ars fell 16 & lorger or
lesser dagres, dependi of the wind

1o the overoll generation copacity.

Hydroslecricity s the biages! and mast widely used form of renewoble
energy in the world. In many develaping counires, iydrosleciricity
is heavily relied upan 1o provide he required eleciricity supply. For
instance, Brozi, Peru ond Chile rely on hydroeleciricity to meet up to
80% of their eleciricity needs (Doman, 2004).

The drowbocks ossaciated with hydroslecticity revolve around the
social impact of the corstruction of fhe required dams to help drive
the generators. Lorge-scale displacement of ports of the population
has baen met with reseniment in the affected areas, including on
Chin's Throe Gorges Dam project, s well o5 Malaysia’s Bokun
Dam profect, Hydroslectric plan's olso pase environmental hazords
fo the surrounding wildife, including onimals and plants due to
the disruptian of fha existing ecosystems. Govemments persist with
the construction of lorge scole hydroelectric projeds, due fo the
snvironmental benglits associated with it, and in an efiort fo mest
the aver increosing demand for slsciical energy.

Changing culture
A companent of the efficiency ergument lies not in the technolagy
employed in the usage of electricity but in the manner in which
consumers interact with energy. All too often energy s wasied,
not because the technology is inefficient, but consumers are not
sufficiently aware of the impacts of behaviour fhot leod fo woste
This is particularly true in o saciety that hos enjoyed cheap energy.
Households need 1o be educated o conserve energy, along with
il and indusiial consumers. in household
behoviour may have 6 compound effect on the demond for energy,
and involve limle odditianal outlay fo achieve fhese benafis
South Alricons have leamt over years o conserve woler dus to the.
numbar of droughts that have highlighted the scarcity of water.

ANEL 2008
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Fi. 5: Net copaciy mserve margin 2003-15.

Howver this same leaming has not fed
directly through to energy conservation.
Perhaps affer the svents of our ‘summer of
discontent” South African consumers have
a different relationship with electricity and
‘only time wil tall how this manifests in terms.
of efficiancy, but onecdetal evidence seems
to suggest that there remain significant
oppartunities for further sovings at it cost.
Security of supply in electricity

Long term

Reliobilay of elactricity

Over tha long term the growing expected
demand must ba met with signilicant
investment in plant. Over ihe lost decade
the reserve. margin (reflacing the. capacity
adequacy of the current system) hos
detoiociod o3 supgly hos ol kept pace

The implemeniation of (SEP-1 1 invalves o fen-
yeor plan including the construction of:
‘coal-fired stofions at Medupl (4332 MW,
Kusile (4332 MW] and o thid station iyet
o be opproved) of similor sze required
by 2014;

pumped siorage facilities at Ingule
{1332 MW) and Limo (1480 MW];
additional capacity being added o
existing open cycle gos furbine sfafions
at Ankerig (additional 735 MW) ond
Gaurikwa oddifional 294 MW).

= Awind form of 100 MW,

61st AMEU Convention

In 2008/0% Eskom wos pormitied o 27,5%
increase by NERSA. Similar increases wil be
required over the nest threa years (ot least) 1o
suppor the exponsion progromme. This vl lecd
o of laost o doubling of skeciricy prices.
Energy efficiency

Partly cue 1o the low historic. costs of electricity
there seems 1o be a great deol of wasts in
slechicity viage. 1 is conceivable that with
significant prica increases over e et fow yeors
consumers will be prompted fo conserve energy,
Tt there will olso need 1o be o focus from the
ity and govermentfo ensure that consumers
sea the benelits fa conservaticn. This is one of
the leas! cos! mechanisms o ensuro securiy
of supply ond, in the face of dimole chonge,
ocides for oppartuniies for eoch citzen o
contribute 1o soving our environment.

Thers should be an infensive focis on enefgy
afiiciency immediately becouse itis o powarful
options for decling with the short ferm capocily
Tssuas, However energy efficiency provides
significant long tarm benafits in delaying
new copaclly os well as reducing the cos! of
production of exisfing plont. The benefits for
climate chonge ave also claar.

Short term security of supply

Thve worbest of the major base-lood capaciy
investments wil fake another five years before
they coma onling. Ui then the reserve morgin
will confinve fo erode, plocing the system in
{eopardy fram periadic everts that could leod
1o sigrificant disruptions, Thus the focus in fhe

in 2010,

In addition government is planning an IPP
open cycle gos turbine of 1000 MW.

}f the expected grewh (based on the 4% p.a
postion) matericlises the above plon i reqired.
However here is some uncertainly regording the.
impact of the measures adopted to copa with
the shor h

is on 6 lorge scola capacity programme to
catch up with demand and overtoke it in
‘order o testore the appropriate bufter over
demand. Fig. § 10 which

copocil shotols n th st few
years. l thers is @ lang ferm impact the growth
moy not moteriolise as expected. In addition
there- is uncenainty regarding policy inifiafives

PR

Given
e 4% p.o. growth assumptions fhe shoricllin
‘capacity i in the region of 3000 MW for the
et v yers. Th following programes hive:
bean proposed to close this gap.
The Power Conservation Progromme. (PCF)
has besn developed fo manoge fhe shortfall
in capachy by consiraining demand within the
bounds of @ secum margin of operation. There
e two key arms Jo this programme, namely:
» Growih Manogemen, which wil lmit new
projects coming on line (ot leas for demand

the reserve margin hos redyced in the racent
post s well o3 projections forthe coming ten
yoars under difisrent scanarios. The blus line
indicates fhe profection withoul ony reduction
in demand, fhe red with o 5% reduction and
yollow a 1 0% reduction.

The current Eskom plans (bosed an ISEP-1 1)
propose the constuction of aver S0 GW of
new capacily between now and 2026, Of
his it is expectod that up 1o 20 GW will be
nuclear capacity, although thera is o limit fo
the amount of new nuclear capacity that can
Ibe addad In the timescole. This maans thet
ot lnast 30 GW will have fo coma from other
sources, While some of this may come from
renawatle energy and rofural gas, fhe bulk
{a likely fo remain coal-based.

ALl

would impact on fhe relaive costs of copocity
ptions and thersfors the optimal plan. Given
thesa uncerlaintis, inchuling risks regarding
fundipg of the: plons, rabust planning is more
rélovant than over

“Pricing

The generofion expansiori programme will
require. significant capital injection which

1o be coversd by revences in arder to
sustoin the business and provide for @ secure
ond reliable energy supply, Even if ol of the
<apitol requirement associate: wih the build
programme could be fundad by debr, the
increased borrowing costs would have to be.
funded by increases in prices, espacially os
the current pricing ragime relects low historic
0381 values,

in excess of 20 MVA} unti such fima thot the
system can o additional
demand faither through new e o
reducsd demand slsewhere); 00d
The Energy Conservation Scheme [ECS)
which mandates that consumers toke
ibility for providing energy savings
that will allow a relum to safe %
While price incraases may assist in
incentivising savings, the syster will eauire
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Regulation of the electricity crisis

The National Energy Regulator of South Africa (NERSA) is an economic regulater mandated io regulate the electricity,

piped-gas and petroleum pipel

some fime. The crisis of supply experienced at the beginni

ing
1o try fo address the Issues highlighted by the unavoidable load-shedding.

NERSA

NERSA s o ragulatory authority esiablished
08 o jurstic person in ferms of Section 3 of
the Notional Energy Regulator Act, 2004
{Act No. 40 of 2004). NERSA's mandate
s bioined from this Aci, and fhe Elechricity
Regulation Act, 2006 (No & of 2006),
the Gas Act, 2001 (Act No 46 of 2001)
and the Petroleum Pipalines Act, 2003
(Act No 60 of 2003). Further mondafe is
cbiained from published government policies,
cabinet decisions, and regulations issued
by the Minister of Minsrols and Enargy:
NERSA s sxpacted 1o pro-octively take the

lines industries. The electricity industry is constantly changing, and has been volatile for
‘of 2008 has led to a number of extraordinary interventions

by Lesley Ferrando, NERSA

Consulling with govarmment depariments
and other bodies with regord fa industry
davelopment ond regarding any mater
contamplafed in the fhree industry Acts
Performing any octivity incidental 1o the
exocutien of fts duties (such o5 Ad-hox
inqui

Electricity supply shoriage
No-one in South Africa can be unawore

of the sericus elaciricity supply consiroints
experienced in 2007 and poriicularly during

and/or in response 1o changing circumstances
in the energy industry

The Energy Ragulator consists ol nine members,
five: part-time and four full-time, supporied by
 secreforiat under the:direction of the CEO.
The CEQ, Mr. Smunda Mokosna, & one of
the full time members, 0s is Mr. Thambani
Bukula, the full-tims member in charge of
siectricty. Tha Elecricity Regulation Division
currently consists of the Electricity Pricing
and Tarifls Departrient (PTE); Licensing and
Complionce Department (LCE); Regulaiary
Reform Daportment (RR); and Eleciricity
Infrostructure Planning Depariment (EIF).
Some of the regulatory funclians of NERSA,
‘s contained in the relivant legisiation, which
have spacific relevance fo elediricity and the
macant load shedding, ore:

Issuing of licances with tarms and
condiions

Satting and/or appraving tarffs ond
prices

2008, This was due f0 0 lew odverse
factors which came fogether fo create @
scenario which raselied in exiensive and
‘ongoing fower outages and load shedding
Of course: the more locolized Cape supply
conshraints occumed in 2006, providing on
sarly worming of things fo coma. This starfed
o sansitso the population, but the average
South African wos for the erost par bissfully
unawars of anything fo do wilh elecricily
‘supply ofher than having 1o pay their bills, The
ood thadi b

how the findings of ihe inquiry shauld
be communicated

Whils vorious delays were experienced,
the load shedding enauiry rapori was
finolized in May 2008 , ond @ number of
recommendations were made. Some of the
key findings os delailed in the press statement
of 19 Moy 2008 were:

High unplanned mointenance and lood
losses combined with ihe usual high
planned maintenonce of genarating urits
during the period resulted n reduced
generofing copacily being ovailable
from 1 Novembar 2008 to 31 January
2008. Poor coal qualiy, wet cool and
low stockpile levels coniributed fo the
unplanned generaticn plant cutages and
Io0d losses in the period

In previous lood foracasts, Eskom had
plonned for the current growth rafe.
However, the implementation of messures
to provide for the growih hos been
inadequate ond slow. In particular,
thera hove lays in retuming the

roipidly more informed ard snergy wis, even
they were nct very well-squipped to respand
Load shedding enquiry

In terms of NERSAs mondate, the Energy
Regulator decided that an inguiry be conducled
in terms of sections 4[b)(iil and 4li(v) of the

the implementation of energy eficiancy
and demand managament tives
remain behind rgels. Eskon's new build
programme s experiencing delays of of
leost 0 yeor
Inodequate primary energy procurement
and power station production plonning
impocted coal stockpile levels in the period.
) et RNt

.

electrcity supply shorioge and the subsequent
load shedding by Eskom for the period 1
Novermber 2007 fo 31 Joruary 2008.

An Ad-hoc was established

licence condiions

electrichy
demand/needs (National Integrated
Resource Plon)]

o promating aemative electricity genaration
technologles u.g. Renewable Energy,
Cogenerafion

o conduct the enquiry, Tha following work
sigoms wer sal up:
/s Lood shedding
“u Primory eneray
Plant Mointenonce
Supply/demond balance

e and L

i

energy eficiency infiatives.
+ Dispu resoluion including medicton,

AT

unaccepiably low levels and there was o
reluctarice o obiain supplementary coal
dua foits high cost and impact on Eskom's
financial posiion

o Eskom wos coped! in declaring o force
majeure on 24 January 2008, Prier
1o lood shedding, Eskom did use other
emergency options such as demand marke!
parcipation (DMP) and intemuptible loods.
extonsively prior fo lood shedding

The Energy Ragulotor made the following key

policy recommendations.

o+ The Govemment's National Elactricity

o

Custemer and
ceordination

‘s Notlanol Electricity

Sattng of s, guidelines and codes for
the regulation of the three indusiies
Promating the improvement of the
efficiency of the energy industry

Ermergeney Programme

Financial and Economic implicafions

& ACommunication work siream worked
on a communication plon ta consider

.

gancy
tha Power Conservation Programme
{PCP), should be coordinated and led by
a centeolized high-level government unit
with authority to fake octien

 Theprocurernent of new private generotion
capacity, independont power producers
(IPP's} and co-genaration, should be
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idantiied legislafive resiiciions, fo facilicte
e reguiatory fromewotk required

Rules govering the diffsrent aspects of the
PCP have been drafied, and ofiempts are
being made to align ol the elsments,

It hais been necessary o erisure that the riles
are not only implementsd by Eskom, but can
be canied through in the process, trough
municipolities and resellers, to ensure the
correct procasses and end-use bahoviour of
all customers

A gensral public debate 1eok place in
Johannesburg on Thursday 'u O:wb-.

Eskom has not yet subenited an applicalion o
e Energy Rogulator forthe 2009/10 finarcial
yoor and thus the quartum of the increase is
yot et knewn,

Eskom's price has a direct and substaatial
impact oo the coss focad by muricipaliies,
as well as on th farifts which

61st AMEU Convention

Single buyer
Cabinet decided in Augus! 2007 fhat Eskom
should be designated as the single buyer of oll
indopandent power prodcer (IPF) sleciricity
ganasation in South Alfca.

INERSA rasponsibility, in addition to it standord

in fum charge fheir own customers.

regulatory
slor) in facihlating this scerric includes:
el

unap electriciy farifs a5 low 0s possible in arder

.
power procurement

accessible serices to customers, while olso
ersuring o susiaincble eleciicy industry, This
fask is becoming even moro challenging as the

2008, which highlg

industry stakeholders regording fhe plnd-mJ
implemantotion and fer reaching sconomic
impact of the situation we are in

A warkshop with participating stakeholders will
be arranged saan, aiter which the regulofory
process including public consulration will be
followed before the Rules are promulgated.

Electricity prices
‘While elaciricity prices in South Africa hove in
the post been some of the lawes in the warld,
that scanario is rapidly changing.
In December 2007, the Energy Regulotor
approved g 14.2% increase for Eskom,
wall abiove the rafe of inflafion. This was
followed almost immediately by Eskom's
revised opplication for a 60% nominal
increase, largely based on additional primary
anergy cosis nd acesleroted demond side
management to-ease the shortaga of supply.
The Enargy Regulator's decision on 18 June
2008 o ollow o 27.5% Increass wos token
aiter careful deliberation, and sought to
snsure thet all available sources of funding
bo utilized, including government and
international capital, rather han passing the
full burden oo alectriciy forifis.
Award of coution, however, is tha the press
statement released at fhe time stafes:
“The principle of smocihing prices is supported
‘as part of the Muli Yeor Price Delermination. If
fhe current economic limate confinues fo prevoil
and Eskom's copitl expendiure programme
remains 05 curmantly siated, then foriff increcses.
o between 20% - 25% per onnum o projecied
over the next hree years.”
As v are.oll aware, there has been o marked
fion: in. the economic climate since
then, as well a5 a downgeoding of Eskonm's
credit rafing by some agencies and furmoll

' Roparting Procedures and

mere volatle.
Legislation

dispatch of IPP plont and Eskom’s own
generchion

Approvol of standard commerciol
agreements between the single buyer
and the IPP including but nof limited
to power purchase ogreemants, fuel

Iood shedding highlighted gaps in legaiation,
aftactng the obilty of s o implerment some.
urgenly required measuras such consarvatian
fariffs.

This led to changes to the s

ol
agreemen, implementation ogreement,
fransmission use ol syslem agreement and
standard tender/bid documents

« Approval of new commercial agreemens
vmh 1PPs, subject fo mmphnnm with

DRAFT Eleciriciy Pricing Pelicy, published in
= ot ke o0 2038 2008 for

mert; the promulgation of drot shecticiy
m;u!m»cn; for commar, which raceived

v ooty s il d the singla
buyer procurement procosses and Exkom's
systern openation dispatch hunclion

wﬂlcadmm)waMEmdlhmkm
o oddress these comments; and the finalzafion
e kel Enery Bl focred on socting
"ot adequate anergy resources are ovalable,
in suskanoble quortiies nd ot cffordable pricos,
16 the South Africon econemy in support of
aconamic growth nd poverty cllevtion, .

Regulatory reporting manuals

©no of the challanges highlighted in the load
shedding inquiry was the dificuly in accessing
adequote inlormetion essential 1o moking
informed decisions. This has long baen an
aren highlighted as requiring substantiol
improvemers, and the Energy mqum. hos
boen working on developing be

The Energy Regulator approved the Regulatory
Reporiing Manuols (RMs) for the regulated
electricil, piped-gos and petroleum pipeline
industries in July 2008,

The garstied manuals ore effecive from 15t

Moy lactors henve came togethar over the past

12 marths which have substaniiolly changed

he indusiry wa operate in. Some facfs connot

be avaided, Including that:

o South Afico hos o serious shortage of

slactricity supply which will impact the

indusiry for of lacst the next 10 years.

Custamers will na longer be able fo rely on

urlimied capacly

The price of elacticry wil ise substantilly

aver fhe next few years

o The noture of the generofion markel il
change substantiall, to include ohemote
energy sources, co-generofion and

penden pawer producers

+ Changes in consumption wil have 1o be
effected o5 @ matier of urgency

« Regulation of the industy vill bacome even

more complex

The implementation of the PCP wil hove o

bstarviol efisdt orvall -

September 2008 ond ion will
stert on @ sio bosis to accommodate
the different levels of readiness of different

kaholders. Volume 1: Generol ngduary

The Energy Regulotor s aware of the serious
challenges fo be foced in the coming years, but
is determined fo rise fo the challenge and ansure

Matters and Volume 2: Ebﬂr\:ty will be most
‘applicable to he AMEU mambers. The purpose
is “lo prascribe and provide guidonce 10 the
vagulctad ankes in he FlecricityIndusty ar e
oot

challenges in the very best woy possibe, 1o fhe
ulimale benef of customers, the electriciy
industry and the economy.

in the i nancial market affecting
ovailabiliy of intemational capital, This can
only have a negative impact on Eskor's
abil e

the Energy Rogulator of requited information to
perform its funchions”.

The 5 bl

Inpit provided by NERSA staff including
Mbulelo Neeezn, Exncustive Manoger: Eleckiciy
Requlton; Smphive ki, Head

intemational market and ulimately negaively
Impact he prica of loctriciy for the nest thres
vear period.

18

and the
‘plan willbe finolized ard posted to the webite
sholy

Reform;
Nokwazi Mokanya, Emnamvr_ Analyst:
Regulatory Reform.
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alpha A220 & A1140 Programmable Electronic Single &
Three Phase Electricity Meters

The Alpha A220 and A1140 have been
dasigned To meet the changing needs of the
Eleciricky Supply Industry by providing a
solution for the single phase direct connected
(Alpha A220), and direct connected

St rssoamer operaled (A1 140) ket
applications that require complex yet flexible
and sasy to use metering functionaily. Boih
ihe aipha A220 and A1140 offer a variety of
ABER o i S et

Anti-Tampering features, like

® terminal cover removal delection

® reversa run detection

@ different security levels

Electronic Polyphase Meter - A1140
Affordable AMR metering solution

The A1140 méter is sutable for measuring
combinations of active energy, four quadrant

ha

Srat b s o o S s O et
stats of the art Information technology and
communication solutions and will assist our
cuslomer's Iransition to the next generation
of metering solutions to enhance their
interface and relationship with customers
and end users,

El ctmnlc singlo phase meter -
alpha

Cnmple; mogmmmab#e single phase
time of use meter for residential and light
commercial spplication, including AMR and
Load Management capability

Wilh ihe deregulation of he energy market.
in combination with a changing cos! situation
new flexibie taril structures and a modem
energy management are required. Remote
metering and the process

time of use, load profiing and pulse outpul

functionally s provided s standare

The meter is designed 1o operate withou!

maintenance o servicing for 10 years and

provide an extensive range of securily

registers which includes a programming log
th user ID.

A flexible carier systom for communication
modules for the A1140 provides the user with
a means 1o select the most cost effective
and appropriate communications method for
AMI systems. Fitting communication devices
neatly under the lerminal cover provides &
high degree of protection against fraud o
tampering. The carmier solulion future proofs
any A1140 applications as next generation
communication solutions can be easily fited
10 the meter as they smerge in the future.

become more and more important. With

the adaptation of the ajpha A220 meler, the

conditions to maich these new requirements.

wera Crested. The alpha A220 meter is in

aomrdqrvoc with the relevant DIN and IEC

standard:

Cunﬁgurﬂunn and reading of data from the
20 arm simpified by the Windows based

tool, aiphaSET. Readings can be done

via optical or electrical (modam or RS485)

interfac of the meter.

Features

® 4-Quadrant measurement

® 4 energy and 4 demand tarifls,

independently conirollable

Measurement of active, resctive and

apparent deman

Log file for registration of all events with

time and dae stamps.

Load peofils for Biling data

Instrumentation profiling

Measuring of inétantaneous values

Power quality measurement

c
on the A1140 that can be mulidropped up
1o 10 meters from a single communications
device or via an optical (IEC 62056-21) port
available. The A1140 supports data stream
made, alowing fast reading of meter data
and 90 days of load profie data can be
downloaded in less than s,
The liquid crystal display has farge clear
88 mm characters tha
from & wide angle. The display sequence
is programmable and is supported b
operation, defaull and_utiity.
Dispiayed information can usc English
descriplors or OBIS (Object Identiication
Sy s,

Programiming of the meter can be performed
using Elsters fNexible well established and
sy 10 use Power Master Unit software thal
provided a user friendly Win phical
interface for programming the meler and
reading mefer data.

‘TheA1140 meteris complimented by alocally
designed GSM/GPRS modem that provide
a flexible and afiordable: AMR solution. For

security, the modem fits under the sealable
terminal cover of the meler. The modem
powers directly from the metar's serial port
making instaliation aasy and fast.

The aipha A220 and A1140 meters are stock
items that are lecally available from Elster
Kent Metering in Johannesburg. Please
contact us for pricing and availabiity
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Numbers and needs in local government

ilcation Nusmb: d the civil

Huhlluhnd ‘@ number of |Iur|m| challenges. Of impﬂncm- was the fact that municipalities were desperately short of
and whilst students and graduates were battling

'oﬂnd

training and

At the same fime many expenenced engineers
who had been encouraged fo fake early
retiremant were available fo reium to fhe cool
face. A programme was thus initiated in which
ratired angineers, paired with studenis and

by Allyson Lowless, SAICE Professional Development and Projects

‘The ENERGYS seniior deployees were homessed
1o reseorch the many botilenecks and develop
% i 3

groductes wern deployed in municipoles to
address sarvice delivery, of the same time os

ifering fraining and workplace experence to

wers compiled and published in the book
"Numbers and Needs in Local Govemment” in
Nevember 2007, iding conclusion of

stateges fo assist their municipolfies rebuild
copacity, systems ond processes. Inemationol
research was oo carried oul 1o undersiand
narms and stondards with o view 1o supporting
or enhancing the recommendaticns being
compiled. Emanaing from fhis input ‘Numbecs

their experiences and the research corred out
both lacally and intemationally is that he civil
enginearing copacity in local govemment is
fo0 low o defiver, operate and mainfein local
govemment infrastructure in a sustoinable

in November 2007
Structure of the report

To develop and metivete the many changss
et in th fuur, fechricol sucesses of

manner. The key are fo

the past

resnucturing exercises, and prokessionalies rother
than paliicise the appointment of fechnicol

present copacity,

The banefits ond weaknesses of he vorious

approaches ore analysed including the
of roducad

stofl, Systams, processes and
supporing career pathing and professiona!
development should be redeveloped, linked
with fachnical competency profiles fo ensurs that
‘our nafional ossels are adequately developed,
‘oparoted and mainkained. Tha findings rlafing
1o ciil engineering apply squally fo elecincal
enginaering.

Background
Recognising the need fo address the skill

copaciy, expendiure end policies on qualiy
and long term growth, Looking forward,
structures, capocity ond ions fo

The past

Civil engineering service delivery in focol
govemment untilthe o eighties

In oparheid South Afrca, estoblished locol
govemment served some 14 millon people,
ol a fime when there were well populoted
structures boasting 2500 ta 3000 civil
engineering professianols. This fronsited fo
same 20 civil enginesring professionols per
100 000 paaple.

Effork wers cancentrated lorgely on town and
city dweller, a3 well as on the development
of infrasiructure 1o support indusin. fourism
and aher land uses ot eomed income for
municipalifies through o substantive rate ond
service bose. As o result of the continvous
flow of ineome, funds were gensrally available:
for angoing operafions and mointenance
[Oa).

There was an edequats number of fechnical
staff e civil

handi the complei

policies ora proposed fo ciasls @ more
anabling environmen for

pracess, including planning, design,
and O&M.

Elecirical engineering

Since the processes, challenges ond
recommendations apply equally to eleciricol
engineering, it was though! that shoring the

challenge in local 1, the project
known as ENERGYS (Enginaers Now Ensuring
Rollout by Grawing Young Skill) wos rolled
aut in some 70 municipalifies. Teoms
refived engineers, poired with students and
graduates wers deployed in municipalifies fo
address service delivery, ol the som iime o3
offering iraining and workplace experience 1o
the young people.
Naively it had besn thought that the deployed
teams would caniribute significantly fo service
delivery, and development of the young
people. Sadly the teams were hindered in
their progress by the many molodies which
beset local government. These included
reducing tachnical capacity; ile recognition
of professional judgement; inexperienced
e lack of decision making; the
loss of institutional knowledge, missing dato
sets and the demise of many systems. Long
and complex processes offecting puldmul
the aword of tanders and

In effect, the enginsering depariment was
client, service provider, and financies, offering
cansuling and confraciing sarvices for new
projects, as well as OBM, while the local
authority <ither provided finance or wos able
10 raise its own funds through commerciol

thot make up the AMELL loars.
Enainasrs
Wi s
Techaoiogists
sy
Technicians \
vy
Separutamsents
Forsmen
Artians and
Operaters.
AN
Assistants
wee RRARRARAAAAAA
prosen—

‘stoff further exacerbate the sitvation.

20

Fig. I The technical team and related quatiications.
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A complete hisrarchy of tachnical siaff

il sioff per 100 000 popusaion

breakdown of the tight-knif feoms. fhat
d,

was in place to attend fo
and O&M, See Fig. 1. Junior stoff would
leam much aboul locol govemment from
superintendents and artisans when ploced
in O&M teoms.

The need for sialf development was well
understood. Young engineers and technicians
‘goined workplace fraining undor the watchiul
ye ol hose mom experienced. Career poling
was in place and youngsters progressed up
the corporate ladder os they became more
compstent, withou! the need to move to
‘another municipolity.

The City Engineer was-the masf senior civil
eagineer ond wos one of the most powerul
poaple in the municipality. He contralled
huge assets and infrastructura budgets, and
made both shart- and long-tem decisions
about the development of bulk and end user
infrasiructure. He was responsible for town
planning, building conirol, architecture, lond
survey and ol civil engineering infrastructure.
Ha was generally an astute, highly qualified
regisiered engineer with years of experience in
local government. The Cify Electrical Engineer
was no less qualified or experiencs

Tried and tested processes and systems wars in
phace in ferms of short- ond long-term planing,
budgeting, managing development and
buidieg control, handling emergency as well
s planned mointenancs, and detailod records
including drawings, dasigns and confracs were
maintained for eference by oll

The meve to outsourcing

Towards the end of the sightes, in line with
infemational trends, design and construction
were incrmasingly ouiourced 1o the private
sector ie. to consulting enginears: and
controctors. Thus begon the slow but sure

AMEL 2008

municipal engineering infrasiructure. In the
move fo franster design and detalled planning
1o consuliing engineers, file thought was
given fo the need to reloin planning capacity
19 affend io long-term and master planning
By relying more and more on controckors lo.
handle oll new projects, fhe need for teoms.
of ortisans ond lobourers ond mointaining

fieeis of yellow machines and ofher squipment
reduced. This hos affected locol govemment’s
ability 1o respond to emergencies and
effeciively hondle ogoing mainisnance

The REDs

Elecirical engineering faced a further
challenge 0s a result of the annauncement
of Regional Eleciricity Distributors (REDs], It
wos. 16 years ogo thot here in East London,
the AMEL conferance erupted s tha concept
was introduced and discussed. The decline in
municipal investmen, maintenance, siafling
ond fcining wilh respact o elechiical servicss
commenced ot tha stoge, as municipalities
ware loath 10 invest in assafs which would
s00n not be their responsibility

The present

Resiructuring in the Mew South Alrico

In the new South Alrica, restructuring and
wtionalisation resulied in many technical
staff being aflered packages o o fime when
lacol government was being expanded to
serve some 44-million pecple and servics
backlogs were enormous. Furtharmars
senior technical posts were considered 1o
be monagement posts and technical staff
were reploced by non-technical managers
Support services ware maved into central
non-technical siructures, further reducing the
technical direction and input info processes
and decisions.

® Real-time camera
® License free

® High resolution

® Laser locator
.

.

ice recording
Word software

Low cest. smallest lnfrared
Camera in the world

MPACT
Tel: 011234 4644

Fax : 011234 6063

Email : impaci@telkomsa.net




Over the years technical siaff losses have
cnnl\nuad and todoy the ratic of civil

spacily projects, manage service providers,
review desins ond monifor conirotor progress,

per 100 000
peaple has dropped fo o paltry wo. The
drop in the number of slsctricol engineering
professionals has been no less spactacular,
further complicated by the fact that few
municipaliies have any technical staff with
Govamment Cerfficates of Compstance
{GCCs). This presents a huge challenge s
Sanice dalivery can no longer be business as
: L

Whan investigating projects underway in

61st AMEU Convention

Rebuilding technical capacity
Rebuiding capacity will ssquire a multincsted
opproch nclin:

dapioyed fhey found that anly 51% of copitol/
MIG projects were complered sofisfactorlly
{with the nomal iggles). Tha bolance had
sither foiled due fo poor design, inadequate
confraching, or rquited major infarvenfions 10
nsurs they were eventuclly completed

o

oddress massive backlogs and put systems in
place fo ensure thot services are sustained.

Reducing aumbers and budgeis being
focused on the millennium development
gools hos meant that litle aftention hos
been paid to developing Infrastructure
to aftract and support industry, oppease
increasingly frustroted rafe poyers or attend
o operations and mainfenance. The number
of technical staff is now {ust 16 low 1o cope
with infrasiructure challenges.

Whilst t may be expected thot the numbers
required would bs lower than in the eighiies,
an international scan shows that we were
already trailing the English speaking world
at the time and nowhere is any developed
country near the South African lows which are
now i place, os can be seen inFig. 2 Figures
‘gatherad from centres in the neighbouring
siates indicate that the overage number of
vl angineering per 100000

The challanges in O&M are well known.
Water ond effluent quality which do not
comply with national stondards, outbreoks
of waferborne diseases, reduced water
pressure, limited woter supplies, tc have
oll manifestad in recent yeors. Failing roads
have prompled many industries to clasa off
supply lines crippling those from wham they
purchased.

Blackouts hav become commonplace,
Swilchgear in mony orems is over 50 years ok
Funds hove ot baan provided os prescribed by
the National Enengy Regulaior for he renewal

cient and appropriote posifions exist
10 supply and service infrastructure and
support angoing fraining

Implementing comprahenisiva selection
and trsiting schems to davelop a new
cadre of enginasring professionols

Creating an environment that will entice
those with experienca beck into senior
technical positions ond ensure that
those with experience: remain

In detesmining numbers and designing
organograms oll tachnical aspecis outlined
in the project cycla in Fig. 3 must be taken
Into occount. Master plans based on sound
asset registers should inform fhe IDP which
should outline the full specirum of activities
roquired, including numbers and levels of
technical stoff.

Overall numbers requirecd
Asouined, e number o il engineerng

ot enly dangerous for opergfing personne, but
the risk of substofion xplasions s very ecl
Systoms ond processes

Toe bos o irsitucnol knulede; datc
and dimanting of sysiens ond proceduees

in these countries s just below ten.

The consequences of reduced
technical capacity

s @ resul of the lmited technical capocity

dy precarious situation.
There is limited cnrme\ over develapers from
whom considerable sums could be earned by
way of bulk cantribufions; woter and electricity
losses confinue ta soar as reodings and
accounts ora not odequately managsd; fariffs
. th

loyed in local govemment
hos ﬂtnppld 10 0 level which can no
longer suppart ¢ sustain service delivery.
Studying werk breckdown structures and
the few municipalities that were. caping,
when carrying out research for Numbers
and Nesds, suggests tht a least one civi
engineering professional is required per
20 000 population 6. five per 100 000
population.

A more rigorous formula given below
has bean developed which is linked to

‘and sadly bocklogs are being devel

logged and aftended fo are.

d. The

consequences are outlined below:

Plansing

As discussed, detoiled planning Is now
handled by the private sactor. The nesd for
forward and master plonring has not been
undarstoed and therctore fhis planning has
follen by the weyside. Timesus expansion

of bulk infrostructure rorely fokes place. The

Eskom capaciy challenges are indicative of
his trerd)

offten nan-exstent|

In other aregs, the development of systems.
and controls have all but brought senvice
delivery 10 o standstll. Purchases and
appointing service providers has become
& nightmare through the complex supply
chain process; oppointing sioff through the
/ ,hn process has become long winded and
raroly yields the cormes result s technical
appliconts are often ssiacted by non-
technical stalf. Training ‘arogrammes simply
da not get off theiground as a result of the

Devslopment Plan (IDP) document, which
was meant fo guide municipolitis through
the planning process. Unforunctely without
technical, fransporl, econcmic, ftown and
regianol planners developing and mainicining
long-term plans, [DPs have generolly becorma
“wish lists" mode up of many isolated ond
‘ahen non-strategic projects.

Develapment
‘With limited technical capocity fo odequotely

complex skills process and

ke which must be filed inl Reporiing
has also becoming o fime-consuming
process which (obs technical stoff of many
hours of peoductive time.

The future

Cloorly s im foraction. It will be nacessary
1o rebulld technicol capaity and roview
systems, processes and sinuciures 1o crecle
o mora snobling environment for service

dalivery

and the servica outharities
assigned ta each municipolity

The household farmola

The number of civil professionals required,
bused on hausehelds s designated NH, and
is calculated as follows:

NH = 1+ ROUND (N/5 000 * ZCEF/9)
Whore,

ROUND refers 1o the rounded value in the
brockets. If the decimal value is less than
0,5 the whola number shoud be adopied.
1fthe decirmal volue is greater than or equal
19.0,5 the nest whole numbar should be
adopted

N = number of househelds, and
KEF=a+b+ctdtetf+grh+i
{the sum of the civil engineering functions.
performed in o municipality)

Score 1 for each of ‘e’ 1o ' if he following
functions are parformed or O for each
function that s not the responsibilly of fhe
municipality



Short Courses and Postgraduate Studies in
Energy Efficiency and Demand-side Management

The University of Preforia has been awarded fo host the South African National Hub for the Postgraduate Programme in Energy
Efficiency and Demand-side Manogement (DISM). In response to this, the University of Pretoria has established postaraduote
degree programmes specialised in energy efficiency and DSM. Analytic techniques fram engineering ond optimisotion are the
main tools in the quontitative study of energy efficiency related topics such as power sysfem scheduling, power system efficiency
with alternative energy resources and co-generation, motor and fransperiation efficiency, fuel efficiency, and energy efficient
architecture and housing. The study extends also to DSM schemes, smart loed control and computer networks, and efficient
lighting. These research fopics are clustered omong different research groups across foculfies within the University of Pretorio.
power and energy systems, indusirial electronics, electric drive and transportation, control and computer network systems,
pracess infegration in chemical engineering, fluid dynamics and heat transier and architecture and housing, in the Department
of Electrical, Electronic and Computer Engineering, Department of Chemical Engineering, Depariment of Mechanical and
Aeronautical Engineering, Department of Civil and Biosystems «and Depariment of Architectur

The Hub is also fo run the following shori courses io develop and enhance knowledge in energy efficiency and
DSM in support of accelercted and shared economic growih in South Africa while earning CPD points

& Industrial Applications of Energy Optimisation (5-6 March 2009, Dr. JF Zhang)

»  Power Distribution Engineering (5-6 March 2009, Dr. R Neidoo)

= Energy Efficient Electric Drives (20-24 April 2009, Prof. MN Gitay)

®  Energy Efficient and Solid Siate Lighting (24-25 August 2009, Prof. FW Leuschner)

s Heot Transfer (22-23 September 2009, Prof. 1P Meyer and Prof. L. Lishenberg)

®  Process Infegration for Energy Efficiency Improvement (12-13 Cciober 2009, Prof. T Majozi)

The detailed information will be published on both websites of the
CE@UP — http://www.ceatup.com and the Hub - http://eehub.up.ac.za.

General enquiries can be made to: Professor X. Xia, Director
National Hub for Postgraduate Programme in Energy Efficiency and DSM
Centre of New Energy Systems - University of Pretoria
E-mail: xxia@up.ac.20 - ehub.up.ac.za

The cdministration of the Hub is managed ot the Centre of New Energy Systems at
the Depariment of Electrical, Electronic and Computer Engineering

UNIVERSITEIT VAN PRETORIA S =
UNIVERSITY OF PRETORIA
906 208 YUNIBESITHI YA PRETORIA

- 0 M » Gkgeeic . —

S —



@ = planning (every municipalty should
perform o planning funclion(]
b = r0d service provision

€ = stormwater se

ice provision
d = sonilofion se
& = solid waste sarvice pravision
= troffic anginering and fronsport
planning
@ = water service authority
b= water service provision
= has o PMU

ice provision

I & municipality predominantly supplis dry
sanifation and limited water-bome sewage
networks, set ‘d'=1/2.

As on example, @ small fown with 10 000
households thot dous nol hove o PMU and
ict that corries the water
services authority and provision function

s located in o d

would score os follows.
6= | - does perorm the plonning funclion
b = 1 - is responsible for roads

c= | - is responsible for stormwater

d = 0~ is nof responsible for sanitation
& = 1 - is responsible for solid waste
§= 1 responsible for fraffic and

tromsport planning

9= 0-isnola WsA

h = 0 —is not responsible for woter

0 - does not have o PMU

that is, ZCEF = 5

{N/5 000) * ECEF/9 = (10 000/5 000)
10/9

519

This would round fo 1, making the fotal
number of civil siaff required

+ ROUND(10/9)

With o water, sonifafion or PMU responsibily,
the o stolf members would be devled fo
roads, traffic and solid waste. One would
possibly handle the stotagic ssues and capiol
projects and the other would manage OBM.

Furtheradfusimentfactors have boen determined
taking infa occount land use facsors oiher than
households such s business, commercial,
indlusirial, mining, education, fc. e addifonal
burdans due o urbarizotion; korge geogrophicol
areas; municipalities made up of many dsperved
former tawns and vilages; rugged terrcin and
o hor of ather factors which increase the lood
on fachnica safl,

Applying tha set of formulae across the board
suggests thot af least double he number of
civil angineering prolessionals is mquired in
local government in South Africa faday i.e.
some 2500 to 3000, For more dealls o
the application of the formulos purchase
Numbers and Needs in Local Govemment
from SAICE, Tel 011 80S.5947

A similor approach may ba adopted 1o

that is, NH =

of responsibilities including generation,
ronsmission, distbution efc. In maving o
the REDs model litle will be gained i there
is inadequate copacily 1o plan and monage
improved servicos.

Compesencies

The project eyele is shown in Fig. 3. The
competencies required fo ensure thot
oppropriate solufions are developed and
ore adequolely operated include the ability
o lioise and negotiate with the client
this case the consumer and/or the politician
on behalf of the consumer), plar, design
develop confracts, manage construction
ond maroge operations and mainfenance,
Such skills are required in sach engineering
discipline in local governmen e, alecriity
watar, sanifation, roods, Warspor, Grnaities,
hausing and sclid woste.

Competency framewarks must be developed
10 ansure an adequate supply of such skills
Hisrarchies of young, mid-career and
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be renamed fo that af Chief Enginser. Tis
should be held by on experienced Pr Eng or Fr
Toch Eng, (regisiraion clfered in recagniion of
competence by he Enginsefing Coundilof South
Arca [ECSA) to ensure thot sound engineering
dimction is given and decisions are modo. Chver
‘and bove his-or her technicol qualications,
experience and professional registraion,
manogement raining and experience would be
 prerequisie for o fechricol persan to ossume
he most senior pos.

Job descriptions

Over the years job descriptions have
been raworksd on the basis that lochnical
knowlsdge is not critical for the management
of any deportment. They have thus become
o cocaphony of monogement duies and
generelly exclude the technical experise
50 vital fo manoge infrasiructure processes
and service providers and ensure that sound
technical decisions are made. Job descriptions
require o complete rewrife fo recognise

my o
o oddress alllevels of service delivery. The
young 1o carmy oul simple fasks from which
they will gain suffcient experience o progress
o the production phess, the mid-car
professionals to foke responsibiliy for doy-to
day production, and sanicr professionals to
offer sirofegic directian, overall managemen!
and mentoring of young siaf. The skils level of
e most saior person par department would
be determired in relotian 1o the mast complex
service offered by that depariment.

Chief Engineer
in crder 10 re-emphasiss ha the core business
of locol govemmen i essentially sechnicol
is recommendad thot the lop technical post

knowladge, ond the fechnical

experience required per post,
Junior posts

Fow municipalities make provision for
junior posts. This precludes those on
internship contracts with municipalities
from being oppointed when they graduate.
Developmental career paths should be re-
introduced allowing junior staff 1o proceed
towards seniorily with the ottainment of
specific compelencies. This will offer
clear career path to the employes, ollowing
him or her fo move up in one municipality
aut the need 1o job hop, and allowing
the municipolity 1o benefit fram fhe ever
improving skill.

Engineering and
re-engineering

rations and
nance

onsiry

prolissionals required, considering fhe range

2

Pig. 3: The project cycle,

AMEU 2008
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Re-develop approgpriate ergonogroms

Doperiments must re-develop their
arganograms fo encomposs all technicol
functions required in locol govemment from
chief engineer 1o labourer. They should olso
secommadate junior, middle management
ond sanior posts to allow career pathing os
discussed above.

A distinct weokness s the lack of operations
and maintenance {O&M) stoHl. The LGSETA
lLocal Governmant Sector Educafion and
Training Autherity) repons that in many
municipaliies fhere are no labourers or
slementary workers, and mory municipaliies
camploin of having only one or twa
arisons lefl. A sampling of artisans in local
government carried out in 2006 showed
that an odditional 1100 water servicemen
{municipal plumbars] and 1100 clechicians
ware needed fo.copa with O&M. On overoge
one third of these. posts wera vacant, but it
wos ot unusual fe find vacancies of 50%
and in some instances 100%.

Troiing

Enginearing profsssionols: undargo. their
fertiary studies of universifies ond universities
of tochnology and groduate os engineers,
technicians. or technologists, as shown in
Figure 1. A system of workplace iraining
end skills transfer is essentiol. This demands
the availability of experienced supervisors
and mentors 1o suppert graduates and
@nsure thal they are fimeously rofated
from one deportment fo another fo gain
the range of experiences required. Dua
1o the shortoge of . technical

critical that sanior job descriptions offer o
fevel of authority and technical depariments
are once ogain offerad some degres
of autonomy. Suppart stoff are needed
within fechnical depariments fo reduce
the bureaucratic burden from those whose
technical aspertise is so voluable 1o local
govemment.

When considering sclories and packages,
presmitims should: be poid for tarary
qualifications, professianal registration,
yoars of experience in local govarnmant
and ysors of service within the municipallty,
Furthermore prefessional registration
fees shauld be paid and technical stalf
should be offorded the opportunity of
aftending meaningful workshops and
coursss sach yeor in ordar 1o relain their
registration through continuing professional
development.

Where in-house stoffhave not bean adequotely
woined towards profassional registration, @
concared effor, including the deployment
of retined mentors, and rofating siof to allow
them i develop the range of competencies
required, shiould be mouned.

The process of appointing on confract must
urgently be reviewed, Cumently, on expiry of
thesa controcts, sioff must reapply for posts
This is o long and unceriain process. As 0
result stoff stant looking oround ond find
abermative amployment belors they are finally
natified fhat they have been recppointed. The:
decision whether o end o controct should be:

and autherity for delivery daparments, and
uncoupling the business. of locol govemment
from the politics of local geverment must
be oddressed in order fo ofiroct those with
experience bock into the sector

The barriers associated with employment
equity must also b dismantled o ensure that
experienced staf can be oppointed. Sefiing
fargefs in relation fa roce and gander wih
respect to availabillty and experience per oga
‘group would be more sensible.

With these issues oddrassed, @ concerted
rebranding compaign wil be required before
appropriote appliconts would even consider
responding 1o locol government adverts]
Creating an enabling enviranment
Many institutionol issues hawve basn discussed.
Of importance is the need to removs
irustrations and botlenacks to the dalivery
process. Tha mes imporiont of these relofe
1o supply chain, HR, the demand for reports
when systems ond procasses or not in place,
and the lock of autherity.

Supply chain
The arehuous procass of making purchases and
appoinling sarvics providars is well known. The
thres-level decision-maling process rpresented
by the bid, adjuckcetion ond awords commitees
presants chollenges oflthe way in ferms of skills,
‘cooperation and inferference. Muricipalies that
hove been successiul hove done some or all of
the following:
» Transferrad the maximum value of
delegation to the Exacutive Director of

s n locol govemment, i el thet mmd-lnha»-mdl\-w
assist wih ger
i kills tronsfer.
supervision and skills trons e
Retention . It is wssentiol that technical expertise ond
Retention has become o mojor challangs  competenciss be developed ond/orcftracted,

worldvide, os the ikils shortage becomes
‘more acute. Many inhibitors fo refenfion have
bean rmised, including:

recognised ond utiised. As saon as steps
ore put in place fo allow municipal siaf fo
progress in fheir coreers and use fhair skl

A frustroting where  to lead locel government will
i 1 3§15 ot o b ol choien
R Whan oy ok menrch in:2005; i
. ma. of authorly, although ‘M o found 2
e expecied carry the responsibility o I dion ol the i
Ba ik o100 dioks rakiay come ol kenio Bosled st B reriey

* Excessive bureaucracy and the need fo
repor the: seme issues 1o many bodies,
each in o different format

©  Uncompetitve solaries

Lack of opportunities and suppart for

developing and retaining professional

shatus

© Contract oppoiniments

There is a desperote need fo refain those with
knowledge 1o lead, train, manage service:
providers and oversee all processes. It is

AMEU 2008

There were na students studying from many
i s, which means that thess
municipoliies will be unable to oftract civil
enginesring professionals wishing to retum
home in the future.
Coreer guidonce, awarding of bursaries;
offering experential, workploce and in-house
troining should form the basis of training
policies 1o ensure that more yaung people
are atrocied info and developed in fhe sacior
Furihermore, meaningful oganograms andioh
descrpfions,

Services (R10-million is
allowed)

Appainied service providers using
e in place with other organs of

. D«duprdsmiu providar rosters — this
iz acceptoble within the supply chain
regulotions based on competences
required

Set fime limits per sioge of the process,

Inbe these datesta the projact progromia.

and made o parson rsponsible for

ensuring are no delays.

* Developed standard -p.cw.mm, for

particular groups of proj

Grouped similar projects info one

tander

.

* Ensured the Wyumc“mmﬂ
='-pmwﬂv with

d.,emn
sanvice

%, inclucling 3o e the
¢ requiring the product or

Used the tumkey madel whereby the
contracior appoints the consuftant, cutting
Ut one complete tender cycle

Used sole-sarvice provider coniracts
uh:m specific products ore crifical to

T il e SR N S e
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Gavle Energi (Swedish)
electricity distribution tariff

61st AMEU Convention

The deregulation of the electricity market was implemented in Sweden in 1996. The electricity generation, sales and trade

The possiblllty fo purchase electricity from any trader which created the Nordic power exchange market (NordPool).

For the tronsmission of alsctricity, the
netwrk was rearronged into three lavels
namely: transmission, regional and local
disteibution

The transemission grid which consists of 220 to
400K lines s owned by the govemment and s
called “the Sweeclh grid” (Svenska krofini) while:
the regianol fransmission which consistsof 70 1o
220V lines is owned by a few companies such

by Herlita Bobadilla Robles, Gavle Energi

Severol operators have been insiructed to
retum a part of the revenue

New rights of the customer

These have led to the Enargy oct. The new Act
neqiras monthly meesurements ond repors

and disributions grid, resulling in the quanfity
of local grid being compromised. Many
municipalifies and small distribution grids
have s0ld to new mullinationol companies
which currently operate in Swaden.

company), EON (German company) and a few

level in this transmission chain; it operctes on
avoliage of 0.4 to 70 k. Tha locol distribution
nebwork is owned by various corporations, from

Distribution tariff
of energy o be reported to
cuslomers and has resulied in on investment  Infroductory comments
UIRGMSEK\W far Fihy v
By

meter reading (AMR) to oll consumers.
Sevrel comparias s gons bayond what

small cooperafive networks. Currently, there ore
approximately 175 componies (in 1996 there
ware roughly 220 companies) in Fig, 1 and 2.

The red | resents the physical
transmission and the grean lines represant
financial transmission.

Regulatory Authorify
In ardar fo manitor and regulate the local
operalors, o new regulalor

was established in 1998 called the Swedish
Energy ogency (Enargymyndighaten) which is
currently the enargy markats inspectarate ()
that works for ensrgy efiicient markets.

El developed the nefwork performance
ssessmant model (NPAM) and uses f o5 the
main fol for regulafion, The first year thot the
l utizad NPAM for moritaring and regulating
the local distribution operatars wos in 2004
The NPAM determines tha revenua fhat the
local distibufion operator could obfain in the
previous year. This model builds o fictional
locol network based on o sst. of conditions
determined o3 o standard cost to operote

the ficional network during that year, which

includs the customers’ cocrdinate locaions
and energy consumption during the monitored
yaar. And from i, it colculates the corract
ravenua and fakes into considaration the
distribution network power quality.

The company's reported revenva divided with
thot of NPAM's calculoted revenve, results ina
coeficient colled “debifing rote”, i he debing
rate is greater than one (1.0} it implies thal
the distribution oparatar has overchorged the
eustomer

i installed AMR for
m..l, et which ik
possibilty of applying diferent torifs, which s
based on the fuse size for small commerciols
and even for domesiis consumers

The deregulation and all the new laws have
ol

who buy the services.
“The global and nafienal demand of o relidble
network with very few inferrupions, fogeiher
with the growth of enecgy consumption hos
resulied in an increase of investments by the
industry for reliable ond robust retwork with
beter capacity for transmissicn of elecicity.

The increasing costs of energy ond
in resulting from the new

Deregulation
[t > [ > D> [ s >

§ = 8

Fig. 1: Devegulaten in Sweden,

Fig. 2 Smciues of he seckicly morket.
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1. Data
callection

2 configuration of
the fctional network

3 Calculation of the
fictional network
expenditure

Fig. 3: Principle of the NEAM.

RV

X 1oav

2256) Savetlights
584 Km Cable fox strwat lighting

- ~u 780 GWh

FRINCIPLE OF NETWORK

4 Main Substations

7.8 Kam 70KV Ovachand ines

53 TOLY Poles

25 Km 70KV Underpround cables
16 Tramsformer:
$ MVILY Substations
* Hydio Porver statias

501 Kam 10 KV Undarground cables
196 Kan 10KV Overbaad ez
2480 10KV Poler

62 MV Scbseribers.

711 MVILV Substations (of which)
119 Pola Substations.

77 Transfocmer

4171 04KV Poles

Fig. 4: Principle ofthe disribuion netwerk.

requirements of the energy authority have
resulled in 0 ropid increase of prices in the
distibution tonsfer fees.

Fartunately,the factors which affect fhe pricing
of these services are voried ond they con be
used with differsnt oims in order to reduce the
impoct on. the slectriciy indusiy and on the
a

AMEL 2008

Although it is o complicated process 1o
calcuate the corract tarf for each customer
ond electricity netwark, the idea is o have o
recsonabie foa for the enorgy ditrbuted ond
each customar wil orly be charged for the
amount that he/she consumes. |t hos fo be
simple 1o admirister and roasonoble on the
customer

At presen, the tanfs ore generally clessified
by voltage levels and by fuse size. They ore
also classified by the noture of the cusiomars’
business for example o farmes, commersiol
businesses, elc

Other bigger customers such os factories and
industies have a toriff based on mozimum
pover demand (kW) which results in on
additional invaice af the end of the yeor
All these clossifications odd enormous
‘adminisiration wark and these exva costs ora
alsa covered by the farif.

Vision for Gavle Energi's tarff

Economical: To make o profit far the owners
of the netwark and have suffiient for future
invesiment

Technological : To decrease the elechiciy
usage during high demand

o Administrative : To dacrease the
odminstratve manogement of biling

Customers: Each customer wil only be
charged fo the acuol s

Ragulotor. The income r‘.,uw‘c tarifhasto
be below he requicior’s requiremert

The current farifl of Gévie Energi

The farilf is- based on the level of volioge
connection, meesuring elecirical parometers
and supply size. There are no spedial fariffs
based on the cusiomens’ aciiviles

The main dassiication i done o veliage levels:
High Lavel Customers (10 &) and low level
customens (0,4 k¥).

High level voliage customers (10 kV] .- they ore
chorged a fued foa (SEK/yeor), an unil chorgs
of electriciy daiivered (ct/kWh), peok demond
capacity charge is the average of the three
highest peak tmes of the manth (SEK/KW), off




mEE

peck demand copacity charge is the average
o o bighest for thotof

monih (SEK/W
fhe above of the f

nd charge

v
reccive power leve. The

froe swar for thosa customers is 40%.

of the ociive power.

Low fevel vohoge customers (0,4 KV) .are

ded as follos

o Demand lariff supply from 8O A: is
che o fixed fee (SEK/year), on unit
fectriciy dalivered (c/AWH),
fy charge is the
averoge of the ighest peok fimes
nanih (SEK/KW), off peak demand
capocity charge s the average of the
three highest for hat of peak fimes for the
sonth (SEK/KW) and charge foa (SEK/
kear) for the above of fhe free reactive
power level. The tree reactive pawer
far this customer is 50% of the octive

charge of
peak de

ot the

power
= Demand tarift (63 A): s charged o fixed
unil chorge of elex
ed [ct/AWH, peak demand copacity

i
ity

61st AMEU Convention

Invesiment HV Investment MV Investment LV
Equipments Equpmenss Equipmens
HY costomer l [ MV esomer ] LV customer

Fig, Sa: Principle far

westent expandiuro batween the customess

Low Voliage
expenditure

|

the average of the three highest
peok times of the manth (SEKAW), off
peak demand capacity charge is the
averoga of the thrae highest for that off
peak fimes for e month (SEK/KW)

With the Rugged SEL-2411 Programmable Automation Controliég

* Easily program with powerful logic, math, and more
* Mix and match flexible I/O with SELecT I/O cards

* Calculate accurate ac electrical quantities

* Reduce analysis time with state changes reported

to the millisecand

* Measure temperatures with RTD inputs or remote
SEL-2600 Series RTD Module

* Choose from serial and Ethérhet communications
options and multiple protocols

* Use optional IEC 61850 protocols to exchange data
with.multiple SEL-2411 PACs and other devices

Fuse customer
(£50A)

o the differsnt categaries

LV demand LV demand
customer (>80A) customer (63A)

Fig. 5b: Allacation for 1

Ataaor G

10 Making Electric Power Safer, More Reliable, and More Economical

AMEL 2008
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Fuse tariff:

® 50 A- s charged o fired fee (SEK/year)

and on usage charge fee [ci/kWh

35 A- is charged o fixed fee (SEK/yenr]

ond on usaga charge fee ct/kWh]

* 25 A. is charged o fixed fea {SEK/yenr)

ond an usage charge fee (ch/kWh]

20 A- is charged a fired fee (SEK/year)

and an usoge charge fee (ct/kWh),

& 16 A i charged a fixed fes (SEK/year]
and an usoge charge fee {ci/kWh).

Energy consumptian by the same fuse

Aporiments tariff - is charged o flxed
fee [SEK/yeor] and on usage chargo fee
fetkwWhl.

The calculation of the tariff

To do o reasanable and impartil forif
calculation, @ coreful study of every level of the
distibution network is made. From the feeding
Javel (70 1) untl the lawes! distibuted voltoge
lsee Fig. 4).

Fig. 6: A por hercnval moter reocding, ear .37

Appatmen s’ snergy consumption, kWhiy

The costs-are divided as follows:

Main cost groups: '
Investment/reinvestment

Maintenance
Power loss
Administration

Subscripfion fo regienal distribution

network
s Financiol cosf
Sub cost groups:
Investment/reinvestment

Invesimant/reinvestment high voltage
‘aquipment

.7 slecrical heating few Wh/ywar o

Houses without slectrical heating - 164, kiWhiyear

Invostmont/reinvostment medium veltage
equipment

Investment/reinvestment low voltoge
‘Bquipmant

Maintenance (similar to investment/
reinvestment)

Maintenance high voltage equipment.

+ Maintenance medium volioge
#Quipment Fig. 8: A howss with elecirical heating consumes bekween a few kWh/year ta 78 000 kWh/yeor
= Maintenance low voliage equipment.
Power loss Houses with elecirical heating - 20A, kWhiysar
+ Power loss in high valioge aquipment. .

 Power loss in medium voltags equipmen.
 Power loss in low vohage equipment.
Adminisiration

General adminisiration for fhe company.
Administration of customers connecting 1o
igh vollage.

Administration of customers connecting o

.

Administration due fo customer segmenis

NIt

Most of the odminisiration expendilure is R TR AR i T T
diractly related 1o @ customer group. octval vaage of power and ot cn the Fure size

ANEU 2008



Subscription 1o regional distribution
network

For custor cons

ing energy (KWh)
ond pawer (kW)

Financial cost,

o investment.
Grouping of expenditure per
customer category

Fart of the: expenditure for the HV (704) and
MV (10 V) squipment has to be split among
the M¥ and IV eustomers (note we do nat

have cusiomerat 70 kV) while sxpanditure for

1V equipment is only for [V customers.
milar but i

Powar loss costs are lly we

calculate the power foss for each voltage-
equipment and split it betwaen no load
losses and full-lood losses

This allocotion principle of expenditure
easy 1o apply fo every cos! flam

Adding all # di

would result

61st AMEU Convention

which is propertional 1o the administrafion

cosi; for the usage pawer in high

demand and one for low demand fwhich are.

proportional part 1o the subseription 1o the

regional wansmission grid, power loss and
nanciol cost) then the snergy fes which is
loaded by the proportional quanity of the

regionol transmissian grid and

cwer loss.

To. get the correat taril for the low voltoge
custome, from this point, we continue spifing
the: acded alloention for the low voltoge cost
o the sub eategories.

This new portion is bosed on the odminisirafion,
usage power and ensrgy sub

fegories
gh wohoge
he differsnce being that we do not

consumed. This is similar for the

mecasurs the customer usage fuse (supply) far
but we assume that thesa customers. use 0.9 of
thesfuse, Inhis woy, we can coloulate the power
usage and split the expendiura betwoen them
{soe Fig. 5}

in the tofol expenditure per voltoge cofegory
which needs 15 be splt into the sub catngories.
From this level, expenditure resulting from
the high voliage customer can be spli info
differant loes

For GEAB, they are grouped info a fixed fee

0 the allocated amount for
e fuse customer infa fheir categories.

Hare, we assume that all customers. with o

e same usage and hence
it of power.

cerlgin fuse have

share the cost for that

Hence, the expenditure s aflocated into each
fuse cotegory.

The power cos
enorgy fee

split into o fizsd fes o

Future fariff - o reasonable tariff

Since the intraduction of the new laws
1o measure the monthly cansumgtion
af customers’, o reasansble fariff is
available.

The current tariff for customer with a fuse
fociff imply that customer with the same
fuse hos to pay os they use 90% of the fuse
irrespective i they use that power or nol
So some customer ars paying for others

entire potentiol of the fuse are subsiding

by those who do ot utilize the whole fuse.
Figs 6 - % illustroto the greot differance of
consumption betwaen customers with the
same fuse size.

Conclusion

Our chollerige will b fo feach our customers
the differance belween energy and power
and how they can manoge their energy
consumplion in on effactive way. Al the
some fime we believe that with the new

farifl, wa con reduce tha power peaks and
the reinvestmant in the current network
3 the subscriptio
cost 1o the regional tronsmission grid

simultoneously redu

AMEU 2008
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Emerging best practices to curb

non-technical losses

Meter squipment tampering and energy thefl is a widespread problem. Supply author

ies experience losses relating to

tampering ranging from 1,25 - 58% of tefal revenue. The infent of tampering is to reduce the account, withaut reducing

consumption, It is by nature fraudulent. It is an economic and criminal offence. As the cost
Energy theft and meter equipment tampering MUST be stopped and perpetrators

of tampering and theft will escala
must be taken fo task.

Introduction

Reoders of this report moy nod their heads
in ageeement, but why then, are 5o fow
doing anything prooctive about detarring
if? Why is not mare emphasis placed on
the deferrence of meter tompering and
energy theft? Why is there such widespread

reluciance fo get the basics in ploce? These
questions will hopsfully be answered by
analyzing field comment extracted through
0 cose study conducted by Integrity Control
Systems (ICS). The case study reveals
interesting correletions between supply
outhorities who hove disciplined initiotives
in placo, who usa uniquely numbered seals
and who have baen successhul in deterring
non-fechnicol losses. The casa study als
highlights that management commitment
Precedes fhe implemantation of simple
control measures all of which support the

tuccess of o dedicated revenve protection
progrom
Mo supply authority, en o global scals,
is immune to the provalence of meter
tampering and subsequent enargy theft
Thare is o very definite correlation betwean
entifies who toke o firm stand 1o reduce
thair losses by getting the basics right and
fallowing four steps:
'+ Management commitment to addressing
the problem — adopt o zero folerance
policy

Implemanting o dedicated revenue
profection programme with measurable
abjectives

%Rk Lood e tarile s

by Cloudia Coetrer;

distibutors. In light of the energy crisis,
the active prevention of energy theft has
never before demanded such desperate
attention.

Situational analysis

There are no non-criminal reasons for mefer
equipment tampering. Someone wanis fo
consuma enargy but doesn't want fo pay for
it. And if ho gets oway with his endeovours,
he is guorantesd 1o do it ogain, ond again
It is devious but t has te ba proven befors
there is any hope of curbing this behaviour.
Having no deterrent mechanisms in place
o generic ones (like lead seals or ferules)
which anybody con monipulate, find,

bomow or buy, plays right into tha hands of

the person or parties behind this criminal

behaviour bocause the supply authority
simply has no reliable recourse for action

What are the implications of this
perpetuated energy theft?

Plunged info a recent enecgy crisls, it moy
not be so far feiched 1o affribule some
portion of the energy crisi
manner in which energy thefl, wasteful
usage and non-poyment has been handled
by policy makers and supply authoriies in
ing
and painful; personally and acanomically,

1o the

foctive

the past. The implications are for reacl

| make calerencs 1o ressarch racently

methods with plastic, tamper indicafive,
uniquely numbered seals

A dedication to community awareness,
Waining, ‘sducation and rasponsibilily
fransfer

Problem definition

One osks the question: Wha!
of avary businass? The onswer should surely

s ot the core

be: Making money fo be both profiable
and sustoinable. Unless supply authorites
embrace o z2ero folerance offitude towards
lactricity thiaves, energy theft will continue
unabated and will keep on eroding the
profital

ity and sustainability of energy

ANEL 2008

by Mr. Chris Yellond,
manoging editor of EE Publishers. In
an arficle published in the April 2008
issue of Energize, he recorded his
findings, of which | exiract fhe following:
*.uthe lost revenue of the
slactricity distribution industry due to thaly
and unpaid elecricity of 12 934 GWh per
annum is about &5, 34-billion per annum,”
1t should bs nofed tha the non-fechical
losses are equivalent to the Eskom target
soving af 3 GW. Even when the generation
capacity problam is solved, the financial
shortfoll creoted by energy thelt and non-
payment will nol mirac

pact of

ulously go away, it

R R e+ S

energy increases, incidents

Control Systems

will simply confinue on ifs perpetuated ccle
unless more is done o stop or ot least defer
meter tampering and associated froud.
This poper does not profess fo uncover the
reasons which have led fe fhis mammoth
prablem situation ner this paper
elaborate on & myriad of solutions o judiciol
challanges in dealing with energy thiaves

1 sufficas fo soy thot | hava observed
reluctance from indusiry fo. quantify the
scole ond monstary value of nen-tachnical
losses prevolent in a panicular entit, and,
perhaps by, drawing your affention 16 the
previously mentioned stafistics, the malfer
of mater sealing will desarve a slightly mare
elevated ronk of importonce.

What are the objectives of using
uniquely numbered seals?

@ Resiricting occess 1o cartoin parts of o
device (interference, thefl, vandalism,

Deter tampering nd o provida relicble
proof of tampering

Identily the paint of Kability

Avisual checking mechorism 1o ot as an
integrity flag: cansumer behaviour and
equipment status
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»  The prasence of seals validate the quality
of a process or work performed

date the colibration of meters to

s Towl
SABS siandards

s Ensure the integrity of the initial
commissioning

o Ensure process control and Iroceability

from the-siart of the meter's life cycle

®  Create anoudit iroil of octivity associated
with that item of mafering equipment

Academic definition of a seal

A security seal is o passive, ane time
locking davice, with o unique, serial
number, identification or bar-cods that
used to provide o reliable indication
tampering (uncuthorized removal of

o
attempted removal) or entry, In addition,

by virtue of its. construction, the securily seal

provides limited resistance fo.an infentional,
pre-

editoted attempt 10 opan it and goin

ess 1o the meler or malering equipment
thot is secled with fhe seal. It should not
be possible fo manipulate and breach o
seal without clear visual indication thereof,
nor should it be possible o cannibalize o
seal fo construct another functional seal.

Saals requira inspection to indicate whether
tampering has occurred or entry has been
attempred

Alateral viewpoint:

Intarestingly encugh

many users of
seals, revenue protection officials and
industry players conjure very differant
associations when asked fo define o ‘seal’,

but the lollowing colourful definifions
hove o commen thread: i is a control and

waming mechanism which creates an audit

trail and when breached, should lead 1o o
secondary oction.

"The seal says STOP, don't iry fo get in

here’, ‘The seal drows the line in the sand, it

eliminates the grey arac, A seal is o deterrent
to discourage o devious atiempt’, The sealis
" o ¢

* 37% hove fomal sealing policies in placa

Sk #

o 50y YOU DID
1T ‘It is o viswal warming: if you ore in breoch,
we'll cotch you' ‘The sal is ke & mouse:
irap, i s breached, we have proof and can
foke action.* A seal may nol siop the enfire
problem, but it's the vitol shep fo containing
the irrefuiable prock

“The seal is the “fingsr-por

the problem’, %A seal
that semeone is acfing fraudulently and which
helps us o prosecute or even fo just recover
our rovanuo, ‘The seal is o visual indicator
of the goings on surrounding that pieca of
matering equipmant’

Findings from a case study
conducted by ICS

ICS embarked on o cose study involving 19
wiilifies and supply autharities in Southern,
Eastern and Central Africa. The research was
conducted over o period of 4 months and
the respanses os of 18 July 2008 indicate the
following siofistics:

« 100% experience meter equipment
tampering and enargy thett. The reporied
parcentoge of ancwal revanue loss dus to
anargy thait ranges batween 1,25% ond
58% of tolol revenue.

= 100% reporied that consumers are most
ikely 1o engage in froudulent acthiies
addifion

1% reported that their ovn stoff are most

kel 1o engoge in fraudulent activities

o 16% repored that controctors ore alse
likely fo engege in froudulent activities.

B4% of ufilities & supply autharities
have dedicated Revenue Protaction
programmes

10 control the use of uniquely numbered
s00l.

o 91Kl usersof food sedls & fens comfim
the of this sealing method.

o 42% ore curenfy uilizing plasiic, uniquely
numbered se

* 100% of users of uniquely numbersd

seals feel thot lompering s deterred mor
successtully than when using ferules, leod
saals or no secks

o 58% ore using uniquely numbered secls
[plastic, metal or sall adhesive seals.

 29% of users using uniquely numbared
sals, have no or inodequate dalabases in
which unique seal numbers and associated
irformation is recorded.

o 100% feel o seal tracking system would
be of bongii aither o simple popar bosed
sysem o web bossd)

o 61%foel the currentlegisiofion is inadequots
in addressing the severity of energy thef

o 53% ploce an emphasis on community

awareness training and education a5
port of o succasslul revanua protection
programme
A quantifiable *before and afier’ scanario
wos difficull fo document as many of the
eniities reviewsd have only recently begun

tronsition stotegias fram using no seols, or
lead secls or ferules, 1o uniquely numbared
seals. It is estimated that measurable
improvements would anly really be evident
after two 1o fiva yaars of dedicated,
measured stotegy.

The primary conclusion ane draws from
research is that supply authorities wio utilize
lead seals or generic ferrules are more
ulnerable 1o non-technical losses then
thasa supply outhoriies who howe stringent
saaling polcios in place, coupled 1o the use
of plastic, uniqualy numbered seols

ST@P
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The secandary conclusion is that sirong
leadership and focus in management,
underpins the success of any revenus
profection endeavour

Thirdly, community awareness fraining
enhances buy-in and co-operation in terms
of energy theft provention and resource
conservation.

Fourthl, the old adage of ‘what yeu cor't
macsure, you can't manage’ was schoed. i
your doto is unavailable or inaccurate, this
50 needs fo be a focal point in any alfemp!
{o contain non-fachnical revanue loss.

niegrity Canfrol Systems hos been closely
ivelved in co-operaiive projects with several
ofthe entities researched and have successhully
developed oppropriate, proctical and cost
sffnctive solutions fo combating the threal of
mefer fampering and energy thet.
Reasons cited for the lack of meter
sealing and seal control
» No dedicated Revenus Protection
inifiafive
« Ignorance of the prablems associated wilh
old, ineffective methads of sealing
Ignorance of the steps that can ba
implemented fo ensure better management

-

control

« Nobudget allocated for qualiy, uniquely
numbered seals

u Apathyinimplementalion of the necessary
conirol

-

The positive feadback s fhat @ working group
wos formed, chempioned by SARPA and the
subsaquent result is the publishing of NRS 096
Part 1: The sealing of electricity meters.

A summary of NRS 096: Sealing
standard for electricity metering
‘equipment

The pumose of this NRS speciication s fo
establish and promote uniorm requitemants
for application in the: South Alncan eleciriclly

61st AMEU Convention

- auditing of seals;
returnad seols;
- sceurate record keeping and info
sransler oo sacure datobase;
- sel disposal
« The document expiores various sealing
options available o the industry. A
awong rojection of lead secls is voiced
and hopelully everybady fo whom this
paparis directsd, i aware of he hormful
properios of load. Mefal ssols are not

opfions and sefs out guidslines 1o sahance
cortrols within revenue protection process. No

and high vulnerobility fo tampering. The
docurent doss make allowancs for paper
seals, otherwisa known o securiy labels

of meter equipment sealing, hes previously
existed which probably contributes 10 the
resuting ignorance abou seaking, The standard
provides onswers fo widespreod requesis for
o "how-1o" guideline fo manage an eficive
rvenug protection process by implementing
simple sealing protocals fo crecte  chain of
custody and fo ensura it infegrity. Subsequenl
10 the request roised ot the SARPA convention in
2006, this guidaline hos been developed ond
published, NRS 09 supports the NES 055 -
code of proctice for reverue proleciion.
To summarise the main peints of this
spacification:
o The document sets oul the requirements
for saaling of meters and related
‘ancillory metering equipment
The document provides guidelines on the.
lities related

aling ranks &
managerment focus
Apathy in people manogement
Luck of ownership, whose prablem is this
anyway?

Has there been any progress?

My observations ths for hove baen fairy grim,
but there is postive fasdback, and yes, there
s progress. In luly 2006, | poriicipated in o
panel discussion held at the SARPA convenion
in Midrond, Johannesburg, enfilled: "What
oro the banefis of ssaling and whot are the.
profared options.* For thosa of you who did
ot panicipate in the discussion and for those
wha may ot recoll he outcome, o summary of
he dedd

roles o 1o the
managemont of seals, the process for
the management of secls and provides
information an the requirements for
various types of seals

The primary abjeciive of sealing any item
of metering equipment, is fo ensure that
access fo certain sansitive ports. of that
devics is resiricled. This'is especially so
where snergy meters is concemed, since
thgse form the basis fram which revenve
is cbiained b he eleciricity supply utiiy
tis therefors imperative that siictsealing
siandards are astablished and thot peoper
conirol is mointained fo ensura that these
requirements ore adhered 1o

A sacondary. objective of sealing is to
provide @ mechanism by which the lust

.

and copper ire, but sirongly
promotes the use of uniquely numbered,
plasiic seals

s The document proposas o colour code
for tool-lass seals to idently various tasks
performad on the metering equipment.

The over sight

Although the creation of the NRS 096 is an
extremely pesilive development which hos
given the indusiry @ much needed tool 1o
enhance their revenue profection endeavours,
# is not mandatery, In light of the staggering
statisics highlighted eorier in this paper, it
concarns me that his standard connot be
formally imposed en the monagement of
supply authorities whe should be directly
accountable for fhe pravention ond deferrence:
of enargy thef,

The use of generic, un-numbered ferrules is
il widespread amongst municipolies and
Eskom as a whole. This orchaic method of
so-called sealing creotes o falsa sense of
socurty and conirol o3 thare s nathing fo
ouditand monitor, yet, this method of sealing
isincludad in the NRS 094 a5 on “acceplable’
means of sealing. Commens fram fhe field
are frequently received stating that vsers do
indaed hove ‘uniqualy’ numbared pliers vsed
o crieps leod seals and ferrules. Let us for @
moment defins the word ‘uniaue’ —ooe of its
Kind. This may be sofor fhe crimping ool or
plers, with personalized jows, but 3 soon az
more than ana lead seal or ferule & applied
to any ilem of meiering equipmant, the

from the forum confirmed the need for*seels
on conventional meters as well s pro-payment
‘msters. The advanlages of using plosic or poper,
uniquely numbared seals, in various colaurs,
soomed widely and favourably acknowledged
Although sil in use, the weoknessas of lead
seals, femules and wita, rocaived knowing nods
fram the forum. The bigges, two-pranged
question raised from fhis discussion wos; wil
SARPA and o working group, work fowards
he sefing of o sealing standard to banefit tha
indusiry and what is being done 1o help develop
 system which wil cssist users in the conirol of
the above menfianed seals. Responses fo fhis
question wil follow:

per
of equipment gan be raced — o reliable
audit troil.

The docoment datails the sieps in
implementing on effective sealing policy.
Thase include:

- outhorised management and control
of seals;

diffarentiate re sealing activily from another.
Thers is no lenger a singular, unique seal,
‘which creates an audit froil - every seol looks
the same in that application chain. (f a lead
seal or ferule s intoct on visual inspection,
is if really infact, or does the possibiliy exist
tha it has been braached and simply been
S " i

- outhorised from o

compliant supplier;
- receiving of secls;
- secure storoge;
- authorised issuing;

stalf raining;

o crimping jaol? The same risk applies to the
piers getting into the wrong hands or being
lost, there is no. subsequent control of this tool
which simply does nof tistinguish one secling
action rom anlher. One cannat realsically
expect o delerrence volue from something

AMEU 7008
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that is easily manipulated and eosly availoble.
o repluce to disguise criminal behoviour
A reluctance fo change is clearly evident.
Perhops the numbers that are coming out of
the research and case studies will shake up
the industry and will acvocofe the necessity o
rule out lead seals and lerrules, recognizing
them far what they ore: outdated, inadequate
ond simply put, o waste of time, monay and
resource 1o apply them. Provision should be
‘made ta replace thase dinesaurs with uniquely
numbered, tool-less seals.

Numbering format: a matter that
remains unaddressed
To reiterate, NRS 096 has been a very
worthwhile basic step in compiling o guide
line: 10 the indusiry on sealing options and
the implementation of sealing control
protocols. If viewsd in isolotion 0s an
initinl step, it has achieved its objsctive
Hawaver, as o supplier to the: indusiry, it
has baen noted that the validity and integrity
of numbering formats for seals; colls for o
littles clarity.
This issve was not explored during the
development discussions of NRS 096
and may not perturb users oo much af
this stage, who are sfill in the transition
phase; no seals or lead seols/fernules 1o
uniquely numbered seals, but, it could raise
comglex prablems ot a loter staga. h may
necessnry to propose an addendum ta
the NRS.096 o it currently stands o includs
o minimum quality and security standard
for seols. Discussion needs 1o foeus on o
i p

Example: ‘SEALED 1234567"

Formot ‘B’ (bar-code): Suppli
1D (CD)+ bar-code represe
unique seriolizad code, lolpha & numeric).

Example

ABCD 712345

Format *C* lised,

copiured automaticoll. The barcade definition
thus needs o clarified to confirm the order of
the felds (e.g: X for colour, ABCD 712345)

A comparison between the financial
impact of tampering and theft vs.
the estimated solution spend

5 supply authorifies have been identified 1o
crsote this scenario analysis

W raviewed their individual annual revenve,

Supplior 1D (AB)/User 1D (CD]+ 6 or 7
digit unigue humon-reodoble number.
Example:

ABCD 212345

1t is suggested that these numbering
formats are applied as appropriate fo the
lication. Seal could

f customens, showed the-
monetary value of their non-technical losses
per annur in Ronds and used a unil cost of
R3,50 for o premium quality uniquely
numbred plastic seal. We then calculuted
the total cost of the uniguely numbered plostic
seals to cover the cusiomer profile, basing
aur calcularion an two seals per meter, We

then innovate and cost reduce various
seal fachnologies o different “iypes” with
a cleor understanding of the format of th
numbering o be applied

Format % seals would consist of o 7 digit,
human readable number only, and would
be for an

colculated the monetary volue
o the potentiol savings # 70% of the revenue
atributed 1o non-technical losses ond theft
was recovered.

Mony acknowledge the exisienca and impact
of tha problem, but siruggle fo quontity i
and struggle withthe challenge of the Tock of

general, loss siringently audiled applications.
Format ‘B’ secls would be recommended
for siringently audited applications
embracing bor-ceding technology.
Formet “C’ would be for primary use, compact
seals (i.e. meter manufocturers), Formats 8
and C would require that both parties (AB
and CD) maintoin ond ratain records of
the seals issued. This would help overcome:
fraudulent and/or inadverent *loss® of

leam cannet be mobilized intemally, | urge
you then 1o develop @ loss reduction starteay
which involves fhe sarvices of an aulsourced
consulancy, Make them dccouniable for the
measurabla rosuls. This service comos of o
cout but they ar inveriably btier equipped
1o manage projects like these s rovanve
improvement and ravenue turnaround
sirategies am @ core competency.

ocross mulliple suppliers which will ensure
the integrity of @ supply chain of seals
info the fiald and which will help o deter
ond detect ths presance of ‘alien’ seals in
the industry. Integrity Cantrol Systems has
identified these ehallanges and proposes
an application guide 1o enhance ihe
adoption of thase guidelines; should they be
farmalisad and fo help convert on academic
document fa practical ond manogeable
implementation:

It is suggested fhal o numbering format or
number allocation standard is devsloped
This formet needs to cater for multiple:
suppliers and seal types. The number
allocation standard is expected fo address
the transition challenges s identified ond
conceptualised to presarve the injegrity
of the supply chain in supporting the chain
of custady throughout the hia-cycle of the
seal

Suggested numbering formats:

Format # (accessories]: Stock print on seols
+ 7 digit human-readable number only.

AMEL 2008

AB or G0 woukd roqui fihat adeqy

pability
of the saols issued. A requiremant for issue.
of Farmat B seals would be on undertaking
that CD has understood the field scanning
‘aquipment requiremants and mefhods of
transferring such Information fe a secure
storage medium, The use of Formats B and
C would indicate that the user understands
his/her responsibility for having odequate
cantrals in place fo swpport the ‘chain-of-
custody’ surrounding seals,

In procticol terms, this numbering format
would cofer for users who have advanced
technological platforms in place but will also
offer inclusion to other users who wish to
comply with the siondards propossd bt who
ore still operating manual processes

The alpha in the number ssquence for Farmat
B and C, allows 26 additional numbering
combinafions. If the colour of the seal will be
varied and this needs 10 be recorded, it would
be occeptable for the eolour of Format A and
C seols to be captured monuolly. The barcode
on Format B seals could be specilied fo contain

The reality and mognitude of he problem

has to need o

fake ownarship to addrass she issue f meler

fampering. I is recommended that o Revenue

Protection Pragramme is established and

NRS 055 provides o comprehensive reference

for his. Thereafier a Seoling Policy needs o be

formelized, NRS 096 ofiers guidance in this

regord. Hand in hand with these guidelines,

1001 kit has been compiled to assist in the

prachcal implementation of an effective szal

management sirafogy.

Toal kit

o Guantifythe risk and identity priority areas
for seal implemeniation roll-out

o Assess risk profils (low/mediom/high)

*  Allocate time frame for roll-out

& Chocss appropriate seal {isk, conditions,
funchionalfy, industry preference]

Obtoin specifications from supplier

Standardise seals fo be used

Agree on name, calour/s, numbering

format

nsathatitis

y req s
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Regulatory imperatives to stimulate
competition and market entry

The paper is based on the hypothesis that more :nlr\p!M!lm ‘and market IIn:!hIII!, is ne:mury In the SA market to meet
the country’s energy needs till at least 2013. me e page ith a b

deviation from the requirements ai

i the Eneray White Pﬂp-r .,f 1998. T fouchas o ke afermat

ortage as a
options

and
avallabin pe mave towands marker foxbiliy, | s Petednes 0 tho single buyer purchaser model and mulfi purchaser
model with relation to their regulatory requirements.

Some praciises, statisics and organisational
srrangements in Sub-Saharan Africo
with regard to. regulation referred to ond

nce,

bosed on specific Tanzanion expes

moke raferance ta important elements in

ion mi

the energy value chain of geners
muorket entry, cost and fisk.

The paper alsa gives same modelling
examples fo indicate how [PPs can share
in supporing the ovailable ganerafion and
whot kind of recovery plans need 1o be in
place 1o ensure long term sustainability
Tha paper concludes with a st of imperafives
drewn from experience slsewhers in Affico and

compares the reguiatory changes required fo
ensure market initiives o stimulate the ESI
in SA

by A J van der Merwe

Fig. 1+ Currr

T T p—
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Introduction

Bockground

South Akica b o—

growth over the past several years. This growih, 000 iy + Cogatentin + M sk
measured in gross domesiic product (GDF) S || gt + £ o e 28
terms, has overaged 4-5% per year. However, | mum || = Oemmmtre omatcsue

continued sconomic growth s dependant | %0 | —emmdmeau

an reliobls eloctrical infrosiructum amongst | oo || —=-Bemmdsbe s FF

other important roquiraments. Soulh Aftca | anan |1 ——Srmeeme e e

has rocently ssen s olociricly infrosiructure | 0

sireiched beyond s means in some oreas Fooed

This throctens o derailthe economic growih | o | ==

and South Africa iseds fo ot quickly loovoid | s

enduring negaive impacis. The country is | %0

irituting @ number of supply, demand ond | 2= /“‘/ = =
inkrasiucture infiatives fo help sustan the |

integrity of its electricity infrastructura ond
the possible incorporation of a new market
siructure. It is essential to these inifiatives to
shructure the regulatory environments in such
4 woy o siimulale occess and morket entry
for new parficipants

Corrant structures

Eskom is verticolly structured and responsible
for ganerotion and transmission of slectrcity,
ond supplies to about 40% by number and
80% by eneray, of ll and customers. The rest
of the end customers in SA are supplied by
some 187 licensed municipaliies. Although
in general in can be sald that generafion is on
oligopoly, due to Eskom'’s strong dominonce.
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it is mare o moncpoly in both generafion and
iranamission. These relofionships ore shown
inFig. 1

Power shatage

Eskom emvisoge a shorage in capacity dus fo
he fact hal the- generation reserve morgin has
bean depleted. The groph in Fig. 2 ilustrates
his situation

The question then arises o3 fo what kind of
stnucture and requlatery intiatives wil provide

ol capocity balanee (MW}

the necessary incantives to ensure odaquots
supplies for the economic growh targets
envisaged by governmant?

Government’s energy sector policy’
and approach on IPP’s - governance
Issues.

Background an Independent power
producers

The Energy White Paper [EWP) of 1998
claarly stipulates government's intention



regarding the introduction of Independent
Power Producers (IPPs) in the South African
cleciricity market, The original idea was that
government wil encourage competiton within
‘energy markefs and will adjust electricity
market siructures 1o achisve effective forms
of compefition. Suplies woukd be socurod
through diversity by:

= Iniroducing compfiion info the indusiry,

especially the generation secior

Permitting open,

established that will gront oll players access
1o the grid. For exomple, customers could buy.
frem sources ofher than Eskom, such os the:
Souther Africon Development Communty
(8ADC) electriciy paol or 1PPs, but sill uss
the sama traonsmission infrastructure 1o have
pawer deliverad 1o them (The principle
of wheeling through the Eskom power
network]

What has changed in ferms of the

‘access to the ransmission system
«  Govammant initiaing @ camprehensive
study on future market structures for the
South African electriciy supply indusiry
The introduction of independent power
producers (IPP) in the South African
electricity market
& Mechanisms 1o ensure (hat equily and
enviranmenial goals are achieved, and
possibly even occeleroted, throughout
the market rastruciuring process and
theraafier
Further fa the above, Cabinet in 2003
approvad private-sactor participation in the.
electricity industry ond decided that future
‘power gensration copacity will be divided
between Eskom (70%) and independent
power producers, or IPPs (30%). The
Department of Minerals and Energy (DME)
was mandated fo ansura privote-sector
participation in power generation, fhrough
@ competitive bidding process, and that
diversified primary energy sources are
developed within the eleciricity sactor
without hindran

A power generation investmant plan wos
drawn up 1o take: into account fhis 30%
private-sector participation in power
genefion. The planning and davelopment
of romsmission systems would ba underiokan
by the ransmission company, subject 1o the
governments pelicy guidelines.

During 2003, Eskom a vevised

Government decided 1o re-think its policy
position mgarding compelitive eleciricity mar

follawing events oround the werld ffecting he
‘electicity industry, the Colifornia Crisis (2001),
the black out in North Americo and Westem
Europe{2004], Envon (2002) etc. Al of these
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rding in South Africa vl be as depicted
infig. 3
 The terms and conditions of tha PPA will
ber typically 15 years with on option for
exension, Eskom has pul ouf several
fenders for co-genaration and MTPPP
Boselood ond ranewable energy is
o followin 2009, s oricipated
that Eskom will call on the PP for plant
availability and the PP would have fo
make plart ovailable fo coniribute into
the Eskom energy pool.
The parties o the Iranamission ogreement
will b Eskom and the IPP and such o
transmission agreement will comprise of
the following:
- Connection cgresment dealing with
Eskom's obligetions 1o design and
construct the inferconnection of the

‘of supply above ofl and above compstiion.
In line with the government strateqy to
reduce the cost of doing business in South
Ahica, govemment focused on improving the
gavernonce of the sleciicity saclox

This wos done fhrough the development
of the eleciriciiy ragulofion regime and
by medernising the exisiing Eleciricity Act.
The vision is that the new legislation will
create an enabling, environment for new
Independent Power Producers (IPPs) and
improve govemance of the elecicil suppliers.

IPP con

charges by the IPF;

- Operoting agrement dealing with the
requiréments of operation as sel out in
the Grid Code and

- System agreements dealing with
poyments that will be impase on he PP
for the awilobility of the transmission
system and the use thereof and rights
of oceess

However, there is o general consensus
thet the single buyer modl is only
opplicable 1o e IPPs.
{How large was nol sfofed as the
reforred s not completed

lorge scal

thi iniiotive fo drive the above processes.

The siructure that was envisaged is depicied

in Fig. 3.

Single Buyer Mode for SA - curent approach

The cument stonce of govermment o3 for as

IPP's are concemed, con be summorised in

the following points:

+ Cabinet dacided thot Eskom will ba the
single buyer of ail the power produced by
{PP's, Eskom will buy the capacity from
the IPP and the latter will be ihe seller.

s i dih

business modal o prepara for capacity
requirements ond the impending restructuring
by sl i

# formation of the six RED's the situotion for

s yet) An exomple was quoted during
presentations by the DME, that nathing
would stop for instance o municipality to
buy electricity directly from the Darling
Wind Form. This opens the passibility for
selling Ic local communiies, indusiries
via the distributian system

The DME position is that the procuring
enlity for fhis energy musi be separated
from the other operations of Eskom.
Currently the mechanisms has not basn

d this for. — *

NER 2002 guidelines
NER produced in 2002 some guidelines to

regulated divisions. Eskom's core business,

its strotegic support businesses, and farget
markels ware reviewed ond agreed on.
The approach was that fhe géneration division
of Eskom would canfinue fo be part of Eskom.
In 2003, the pawer stations in the division
wern poired fogether fo form clusters to
prepara the genaratian sector for flaxibility to
‘aceommaodate diffsrent options in.a changing
electricity supply industry (ESf).
The tronsmission division would then foke
responsibily for the eleciricity grid. Worldwide
ion i ! InSouth

>
25

Africa, an efficient grid operator neads 1o be

Al

Fig. 3 Curront govesnanca sfance.
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Mew guidelines hove not yet boen developed
and published.

Lessons frem Sub-Sahara Alrica (S5A)
Regulatory arrangements

#s of 2006, more than BO% of 554 countries
ad enacted o power sector reform law,

75% had experienced privale participat
in pawer, about 46% had corpordtined their
stofe-owned il
estoblished a regulotor, and more
third had independant power producers. But
faw countries have adopted the full range of

s, mora than half had

reform measures. Moreover, reform programs
iypicolly followed an orthadosy thot aimed of

Fig. 5 IPP bene

for South Alrico

,(/

[~ 4 i 4 ‘?
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e

Toble 1- Qualdofive compariion between some SSA cauntries

support fhe establishment of PPs olong the

inital hinking, Amongst ofhers the emphasis

ai he fime was fo bring benefis o par Fig, 4

The main emphasis would have been to:

o Encourage the participation of the [P
in the power market

o Ensura thot an open ond non-
discriminative access to the fransmission
and disiribution nelworks is avoilable
to all indusiry parficipant

e Provide foir and fransparent pricing
structures for access and use of the
transmission and distribution natwork;

@ Ensure market cerfainty and transporency
required by privole investors;

 Promote fair and iransparent electricity
prices for the customen

« Promole high leval of raliatilty and quality
of the supply;
Support renewable and environmentally
friendly technologies and diversified
resources

o Provide o regulotory process that ensures
commarcial viability and economies of
senle for the industey participants

suppliers, but few energy markets in S5 are
large enough to support e muliple suppliers
nesded for a competitive snvironment. Pawer
pools ore tha only option to introduce some
compeiion

Ta rodress its chronic power shortages and
make reasonable progress on eleciriication,
$SA naads to invest about 3% of GOP in fhe
power scter, mainly 1o generation assets, and

allocate o similar amount for operations and
maintenance. Both would be a sharp increase
from current levels. Public investmant in the
power sector in SSA currently averages no
more than 0, 7% of GOP, whils 2% of GDP is
allocated fo operations and maintenance.

Table 1 provides o qualitative understanding

&f the stalus quo in some countries in SSA

It supports the survay by the IMF that the
folal market in many of he counlries are foo

and even if the

smal for proper compai
prospacts for new market eniries{ 1PPs) ore
good merely by infroducing such @ market
alone does ot solve the pawer woes

pariicular cauntry
In the own experience of the author in
Tanzania during 2005/ es
con be identifiod as issues to. be attended 1o
in ensuring 1PPs contribufing successfully to
the fatal need of the energy secior

various impers

These issues will be highlighted in the
following secfions.

Tonzania and Eastern Africa

2005 wos sarmorksd by one of the mos
crippling droughts in Eastern Africa. The
cluster of cauntries namely Uganda, Tanzania
and Kenya depending heavily on hydro
45 o generating source were oll saverely
aifected and had 1o revert 1o load shedding
and expensive ather thermal generation lika
diesel and rertal plants, To funther aggrogate
the siluotion glabal warming coused in
general o higher that normal demand on
available manufecturing resources causing
sharp cost rises in enargy autputs. The cost

AMEU 2008
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Assumptions

vily

FRP

Fig. 6 Sucture of business econormic modaling ot inonciol mecvery:

H

Lepg torm margiai cost r&i@n

Tanesca's Revenue requiraments

Fig. 7: Invesiment strucure.

of IPP generofion versus awns generotion
funded differently became @ real bane of
contantion os new entronts 1o the markel
became essential to prop up the demand
requirements. It soon bacame clear that fhe
<ost of unsarved snargy and fhe defrimentol
effect on the econamy had fo be bolenced
ogainat old generation investments ofien grant
funded or supported by lower cast of capital
arrangensents.

W was soon clear that complex sustainability

analysis was required fo mafch growing
fand suppressed] demand with the changing
‘generation s many now hom bolh pemanent
‘and temporory IPPs. in normal ity practise
rovenus bacome severely offecied during load
shadding whilst operational expenses offen
incroased sharply with detrimental affect 1o
the GOP In order 1o combat these complex
henomena ullity sesnario modalling was
performed 1o ensure ufility sustainability by
focussing on the right issues. The model

N EEE

consisted of various modules modelling iy
requirements as raflecied in Fig. 6.

Investment options

The Tanzanio example:was bassd ca borrowing
working (and some invesimen) capital 1o pay
short term operaiing debt and expand the utii
business. A delicole bolonce between equily
‘and debé were consirucied based on o Capex
master plon for gereration, fransmission and
distribution. This eventuolly was modeled in
saveral torif scenarios for the mgulator
However to undsrstand Ihe funding
raquirements ogoinst the ullty's needs fo
ensure sustainabily various scenarics for he
generation options were buill and long ferm
marginal cost of generation was cokulted
afferthe impravemens of the inanciol recorery
ond sustainability master plon hes kicked in
The generation mix i shown in Table 2 and Fig
8, with the resulling LRMC shown in Fig. 9.

Summary

ny African counfries endeavour fo struthure
their regulation ond markets in @ way 1o
encourage IPP paricipation. Having o market
and regulation alone does nof guaraniee
odequote power supplies. From the Tanesco
expedence severol lessons come to the fore.

o A well planned generation mix is
essentiol 1o hedge agoinst droughts,
fsing oil prices and coal supplies( and

other thermal fusl sources,

Long term capacity planning end
supporting rovenues,

Market transparency of long run
marginal cost for IPPs,

Non discri
for IPP's and

Ringfenced costs befween nationol
systom requirement and theso of (PP

Imperatives for SA's power future

Current status

inatory morkef eniry rules

s described in this paper, he current model in
$Ais that of @ single buyer and s such do ot
provide readily open aceess 1o independent
parficipars in the market. I the model i to
be fully utiised! it implies thof fhe principle of
wiling seller and willng buyer % applicable
and, if the genaration i structursd this woy,
should provide no real impediment fo sell the
energy generated. Hawever f the regulotory
rules are not set clear fo be enablers, one
would not reodily expect investments in

673% | 3011%
Themnol Fual % 19.97% 30,30% 19,73% 23,49% 10,96% 3,01% 2.52% 2.46%
Thermol Gos 0.00% 0,00% 10,65% 31,54% 46,40% 57,62% 53,45% 5367% | 57,01%
Thermal Cool 0,00% 0,00% 0,00% 0.00% 0.00% 0,00% 19,40% 257% | 2091% |

AV 2008
TN e
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nd not vio the Hansmission system. Fecsibilly
only depends on the price lavels in the PPA
arrangements with the off take,

1PPs in SA

It is evident that IPPs are needed in the South
Alrican power generiion secior fo augmen
Eskom’s copacity in meefing the growing enengy.
demand. Eskom is cumently smbarking on o
RS0 bilianinkaskuchsre 1ol60 progromme,
However given the foct thot the curent Eskom
cost is in the order of 13c/kWh and new
porticipants will be in fhe order of 25c/kWh
{2007 figures by DMEJ, true commercial bosis
for entry will probably not be infroduced in the:
market in the immediate fulure and according.
fo the Eskom roll aut progromme ot belore:
2009/10. However the ktest results from NERSA
Fskom prics opplicatien indicoled o pifce of
25,5¢/kWh for 2008/9, on inerease of 27,2%
on the already 14,2% granted in 2007/8
With this drastic inerease in tarif levels (PPs will
bocome mora compettive in future.

It will be possible for o generafor (IPF) 1o
apply for a license from NERSA and under
the condtions of the license generate. A PPA
nseds 1o be enlered inlo with on off-toker and
if this power is injocted info the national grid,

== Exkom we Eskom would be the buyer and an agreement
" with transmission will have to be found to wheel
1 Eskorn 8 allowed 1o pass through Narmolly not i the ambient of new IPPs 1o bove this.
g i sl MR il the power s on embeckded genraion (per
conmuclion comts definition directly coupled to the distabution
2| Bhor s cfodad o s co vk | i o sl producers ysterm) wih ‘
el e e M‘"ST;“'"” 7 such requirements would not be necessary.
e e e L R T Wih the.participotion of IPPs in the power
PP plont canies o grecibr ug ront rak which woukd GRS g i s Op Ty
demand o geealor plant to pass some of ifs risks fo fhe privale secior
{393 Dovling Windlorm & Ciy Power Kebvin agreementy | PPS). Wih the generation shortage that wil
3| om i lowmd o ecovr o carn | A e ot doss vt hev h e of g i e S
* | amount M reseorch and davelopmert | A smoll develaper moy ot have th cash low fo a lower ressrve margin fonly 13% in 2012 is
i < cou of ooty s deveip 0 o ed e expected), pressure will ise. and the generation
ovghil i cosi of Eskom will rise dromatically, producing
4 [ The networks whers Eskom geravios | Non Echam gemeratr por i 4
conectare Torma ond
Eotom rorinach oy i the marke!, |t also have to ba bome in mind
Dasbofion that the curment cosf of unserved energy is much
5 [Wemmenpriiosloral TFo gt o ocke o bk cnnechon higher than the.-cost of served onargy and &
municipolity networ owns. [ogrearmar. i dd 1
neheork and datermines co of B #0955 cimmarae g b SA ke thok ook fn e il o
Bl utlising oihe meons is essenial
Toble 3: Rogs apo Tha 1PPs e the only vehicles of he disposal

the SA market. To moke matiers worse if
the single buyer is not independent but o

disct competitor in o morket where cost
h 1

known as co- generatian (like Sasol] are
olso in operation in the anergy market,
primarily os dedicoted generation sources,

of buyer and seller bacomes o conundrum
{Some of thesa cost issues are depictad in
Table 4 and require careful cansideration)

s far as embedded generafion is cancemed
the principle wos adopied in the EDI
restructuring blueprint tho! ambedded
generation of municipaliies wil remain wih
the distribution companies up 1o @ certain
size. Saveral generatars. that are generally

sl

af govermment fa ensure meaningful BEE
participation with regard fo equity ownership
in the power generatian secler. It can be
expacted tho! government will favourably
consider such approaches.

a
arrangements are required and the IPP con
make direct arrangaments with tha off-toker
The purchaser should nat be Eskom, bul an
independent mine, indusiry or community,
Such possibiliies become aitractive when
PPAS) are entered info batwee the IPP and
specific off tokers- espacially il the wheeling
does toke ploce via fhe disiibution network

Regulatory
D 1o the verficol menopalistic nofure of
the market with ganeration ovenwhelming fhe

responsibiity of Eskom, several cost issues
require 10,0 lesser or graater axent soma ring
fencing o allow non discriminatory morket ety
for PPs (Tabla 3). I is orgued that theso issues
would give an unfair advantoge fo Eskom and
could hinder marke participation.
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the PP

4 50, 50 benween ganerction and end

time) charge of odminisiering the competiive
wholesale fing real-time prices
for power senices

« local lood area. Would

enargy roqui

South Africa needs to quickly insiiute the steps

of morkel resiructuring obove. By doing 50, 1
will help restore the integrty and reliobslity
elecirical infrusinuciue and get fself back on
ocklo record

enjoyed in the recent p
embarks on elechricity

economic growh
Any time & country
market. restructuring i
must weigh fhe costs and beneit of fhe process.
In the case of South

Alrica, the cours

090000

Fig. 10: Passible evahvemen of the Elecricity Market in SA

The above serves os an example of the
purchaser naeds ta be
independent from fhe markel role players o
ensure cost Mansporoncy ond non discriminalony
access. The possibilty of unserved energy and
the cast thereof s too important @ facior for
@rowih not to do sa.

reasans why the sing

Further ¢
purchos

issues where Eskom as the single
may anjoy advantages ogainst IPPs
are reflected in Table 4

Unless ringfenced properly and operated as an
indspendent auhorily the current arrangement
of Eskom as the single purchaser of PP energy
appsar to hamper IPP marke! entrance and
thos the availabilty of adequa
South Africa,

ipplies in’

Way forward

New n

ot structure

h has been said about o possible market
siruchurn for SA. In essence i means that the
vertcally imegraled sructure would fist allow
the enrance of a single buyer fo source and

purchase PP copacry. Eskam is Hlieg this role
currently, but lsoming from lessons elsewhere,
this paper is advocating that the division within
Eskom doing this, should be separcted from
Eskom to ba independent and transparent in
operafion, especilly with regard to ring fenced
costs. The fragmented distribution system would
avolve 10 5ix REDs, sach inchuding both Eskom
istribution companies and municipalifies. An
independent system aperoior could loke {over

lon Mee: profes
and mechanical engineer, most

. An, ||1:h m!w,u\uwlm
Hozardous ar

rical syst

nologist, certificated ¢

trical
installation electrician.

with fhe stolus quo, and fhe costs of market

restructuring pole in comporison. Ore needs

1o only look ot the figures garding lost cutput
from the commadity sector during fhe eleciricity
shorloges of lote 2007 and early 2008 fo be

od thot the sfafus quo s unsusialnable.
Gi Sor needs fo muster ol support
available, sspecially that of the privote secior
but his does nof mean fhat the privae secior
mast dominate and diciote

ven thisthe

The benefits of market restructuring are
numerous. A resinuctured market wil provide
increased incantives for generation development

invest capital in adequates ganeration copacily

o drive aconomic growlh, Muliple large power

buyers who have

emative. supply sources
will anfarca operational efciencies on power
generaiion. South Alrica’s specific goals of
expanding opporiunity and Black Economic
Empowenmeny ore supported by o poliy thet
wmber of
independent econamic entiles. Finall, o less
cenfralized and conirolled generation secior
will ahtroct addifional expert
inta the sactor.
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A methodology for the evaluation of
cogeneration applications

As a result of the recent shortage of electricity m South Africa and the targets for r-n-wd:l- ‘energy, lllcrmlnﬂ amounts.
connected to

of embedded generation (EG) are expected fo
generation,

the existing distribution netwark Mld be utilized and developed in on ep)lmal ‘manner.

Eskom (the national electricity utlity) and

the National Energy kegulator of South

Alrica (NERSA| are fargeling the conneclion

<ogeneration plant by 2012 [addifionol
programs faget ofher EG including renawoble
and trodifional fossil fuel generation). Initially
cogeneration projects with o capacity of ot
least 1MW will be considered. /4 cogenertor
is @ source of electrical power that is
co-product, by praduct, woste product ar
residual product of an underying industrial
process, NERSA cotegorises co-generalion

os follows [1]:

* Type |; Projects ufilising process energy,

which woul be under uillsed

orwasted. {6.g. waste haot recovery).

Type Il: Primary fuel based generation

projects, which produce, as part of

their core design, other usable energy
in addition o electricify [e.g. combined
heat and power projects).

& Type Il Renewable fuel-based projects
whare the renewoble fuel source is both
the primory source: of energy, and s o co-
product of an indusiral process (e.g. use
of bagasse and/or foresiry waste from fhe
sugor ond paper industries).

Why co-generofion?.

The sirategic reasans for pursuing cogeneration
include buf are nof Miited fo 2};

Polential fo deliver capacity auickiy.
Some co-generotors may provide
eleciriciy ot lower costthon convenfianal
generation,

Potentiolly reduces investmen! in networks
and supports distributed genaration.
Systam lasses con be reduced by
generating close to lood cenires.
Improves industrial energy efficiency and
s therefore eaviroamentally fnandly.
Technical considerations

Historically, Eskom sub-transmission and

ibufion networks were designed to fransfer
power from the high voltage grid fo load
centres ot lowsr voltoges. Urban distibution
cable networks are usually looped and
operated as radial feeds 1o reduce fault levels.
and simplify protection. Rural disiribution
overhead networks are radial, offen with limited

Intercon:

Impacts of generators on distribution

AMEU 2008

by M M Bello, € G CorterBrown, Eskom ond R G Caney, Kuthwano Enginesring Consuling

networks

Connecling embedded generators fo
distibufion nefworks can cause the following
network impocts [3, 4, 5, 6]:

Ways of miligating pofentiof defeferiois
impacts of generafors connected to
distribution networks

A number of network options may need to
il EG

the looding levels of individuol elements to
incrsase,speclicay ncrses of o
radion and minimum embedded loo
Thermel ratings cauld be exceeded.
Ropid voltoge change: Step voltage
curments,
which accur when fransformers and/or

can be epetienced when o gonerolor is
disconnected

o Stody state voltage limits: During oll
looding and generafion patiers, voltage
rise and valioge drop need fo be kepl
within spacific limits 5o thot velia

couse vcheq:mlmnmmk‘ which have
rectional power

« Fault levels: Connecting a generator 1o
a distribufion network has fhe effect of
incrasing the faul levels in the network
closeto the point of EG connection, This
moy resull in fhe violation of equipment
foult levels rafings
Transient stability: Genenator transient
instabilty & not normally an issue with
generators connected to o disiribution
system [6]. However, generators
connected to long lines subject to
lang proteciion clearance fimes could
experience fransient instabilty. Multiplo
generator installations could be
‘particularly prone fo instability.
»  Network reliobility: The ability of local
EG 1o improve network perlormance
‘moy be dependent on tha abilty fo island
and supply customer loads in the event
of network faults thof would ofherwise
result in outages. EG are generally not
allowed 16 islond with portions of the
uilty netwark and other customers.
Technical losses: Technical losses may
reose or dacreose due 1o changas in
squipment londing.

10 0 distribution network and are described
in 13,4, 5, 6] but are ot repealad in this
paper

Eskom EG interconnection standard

According fo the South African Distribution
Network Cods [8], sach distributor
must have an intsrconnectian standard
spacifying the technicol criteria for the
connection of an embsdded generater
The Eskom Distribution standard for the
interconnection of embedded generators
19), specifies minimum requirements
for generator power facior, frequency
conirol, earthing, circult breaker capacity
pratection, synchronisation, metering and
telacontrol (indications, remate fripping of
the ganardtors and alarms).

EG assessment process

The EG requires a grid connection ogreemen
to be allowed to connect a generator
in parallel with the Eskom distribution
notwork. This grid connectian agresmant
is @ separote ogreement fo the commereial
ogreement which will, for exampl, address
energy lariffs for generation experied into
the distribution netwark, Tha connected
EG might also sell the generated power
to Eskom or another parly [via wheeling
though the Eskorm netwark). The process for
the technicol ossessmen of EG connection
to-the Eskom distribution network o] is
illustrated in Fig. 1.

Project planning

Project planning s a phase inifoted by the
EG davslopar who recognises the potential
business opportunity af cannecting his
praposed plant o o distribution network.
1 this stage, tho EG davelapar woukd have
dentified o potential site for the EG, anargy
resources, types of genrating plant and cost
estimates for the plant.



Exchange of ploning informatian ond

preliminary study

At the preliminary siage the EG developer

provides the following basic data:

o Number of generating units, type of

generolor, size (rafing) and ofher electrical

poromaters.

Fuel msource.

o Physical location of the plont ond single
line: chogram of e connacting equipment
with mjor intemal netwark equipment
parameders.

On recsipt of the application, Eskom corries
aut o preliminary system stody (see Fig. 2)
which includes:

s Voliage performance: Sieady stae system
voltages must be within standard limits.
Network adequacy: Equipment ond
conductor thermal fimits must not be
excoeded.

Short-circuit calculations: Equipment foult
level ratings must not be excoeded.

» Lisses: Relaiive changa in fechrical losses.
» Lood flow shady

The plonning engineer identifies network
options for connaction of the EG, The coste
of each opfion that satisfy the technical
‘connection criteria are estimaled considering
the cost for both dedicated assets (os ore
nequired solely for connaction of the EG 1o
the nefwork), and shared assets (upstreom
network rainforcement thot supports more
than one EG developer or conventional
customar]. The EG daveloper pays the full
<ost of dedicaled assets and o Rand per
WA (R/KVA) contribution fowards shared
network costs.

A summory of the cost Is then sent o he EG
daveloper in a form of o feasibility quotalion
Fuimh\mmmmhmmmmd

Under

Eskom challenges regarding
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Four guidelines will be developed by the work

Tha practicol challenges associated with the.

implementation of the proposed process in

Eskom Disiibutien include [11]:

= Disiribution planners have not previcusly
bean expassd fo £G. They roquire skils
end iraining.

A shorlaga of experienced distribution
planning staff, which is further
compounded by high load growth
rates.

Short fimeframes [os required to
elp address the generation capacily
problem) 1o periom the EG connaction
evaluations.

Challenges in procicol implementoion:
‘This includes delays due fo malerial
lecd fimes ond environmental impact
ossessment [EIA). Resources ore
required to construct and commission
the new equipment required for EG
connection.

Data problems: There are deficiancies
in existing primary and cntrol plant
data such os single fine diagrams (SLD),
squipmant ottribulas (.g. aliemator
impedances) and protection seffings.
Billing systems and tarlf siructures:
Biling systems nued fo be enhonced fo
suppont EG torifs. Training of customer
service stall is required.

Eskom's strategy 1o support EG grid
connection

Given the chollenges faced with increosed
lood growth, fime consiraints, and a skills
shortage, Eskom has established the
following:

Enabling agreemants with cansultants
Consonis howe been oppoinied 3 s

wilh the of

group wihin the next 15 months

o Network planning guideline for embedded
generalion (EG) connection fo the
distribution network — fundamental system
studies.
This guideline sxploins the basic theory,
the effects of EGs on fhe networks,
com issues for pewer flow and systems.
studies, ond how EGs can be conneced
1o the distribution netwerks. It covers
fundamental syster siudies, mods
and connection of embedded generafion
1o the distrbution netwark. The guideline
wil be published by December 2008.
It will be enhanced to occommodate
mnmuh\ummmﬂun sechnologies such

& ik liing Guldaia K enicidad
generation (EG) connection o the
dishibutian network - examples on steady

es

In order to support the understanding
ond application of the fundamental
smem studies guideline, application

ples are re fis document
o himemmben o
coss studies that demonsirate the theoey
and application of the EG plonning
quidsiine. The guideline will be published
by

December 2008. Clear diractions on
the use of models are also provided. This
includes octual models already fested in
Digsilent PowerFoctory.

& Network plonning guideline for embedded
generafion (EG) conneciion tothe disribusion
network — advanced system shudies.
Eskom Distribution nefwork plonners
have not been exposed fo odvanced
systems studies, stobility and insulotion
coardinofion analysis of EGs connected
o the distribution network. This planning
guideline will caver these ospects including
‘examples of complex system studies), and
will b published by December 2009.

« Dot required for embeddedt

=
develapers were given, until 30 May 2008 to.
subimit their bids.
Narmally in Eikom, tho FQ is only 65%
oecurate as a project design has not yet
il e i ki G
waeks 1o mspond.
Project Dasign
1f the EG developer accepts the FQ, fhe
dosign phase of the process proceads. The EG
developer poys for the design work. Furher
systam shudies are perormed os follows:
o Tronsient stobility studies.
®  Profection coordination studies.
The connection options, scape and costs are.
vefined and o design quotation (DG) i issusd.
The DQ Is commited os 100% accurate.
O the acceptance of the DQ, the processes
for consiruction, fesiing and commissioning
commance.

inematioral experts on EG: An imporiant part of
the suppart s skifls ronsfer o Eskom siaft. As port
of o broader skils franster on engineer (within
the Eskem planning fechnology. subdision)
hos been seconded fo he cansuliants essisiing
in the tochnical ssessment of

generotion
(G) to the disiributicn
network:

i i gidainn s e rory il
ining ganeric gone
e i i
1o model embedded generators. Modals
for EG In dotaboses such as SmollWord

comnection applicoions 'o leam and acquire
slls spaciically on EG.

Network planning guidelines on the
ossessment of £

The Eskom Disiribution Netwerk Planning
Study Commitiee have established an
embedded generation wark group. Tha
primary aim of the work group is to address
all network planning technalogy issves and
develop guidslines relafing te EG. These
guidelines are torgeted a1 the distribution
plonners so thal they can ossess, analyse
and do-system studies for EG applications.

roference n:ludmg SEie o e
will be estoblished. The guidsling
iublahed by Dacamber 3009.
Expected planning guideline outputs.
The guidelines will lsad plannars in the
following aspects:
* Basic guidelines whether o project seems
feasible, e.g. relative size of generatar vs.
The faut level,
How should renewables and smbedded
generation be evoluated?
- How should critical and nen-crifical
parametars for the generator be
obiained?

.
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level, Tt

enety e e

Fig. 11 EG assessment pracess [10).

- How and where should the above =
parameters be used in the simulation’
and for which simulafion fypes?

- Which paramefers should be evaluated,
#.g. power quality, protection
caordinatian, network stability?

= Which models should be used for which
of thase. poramatensd i.e. The basic,
intermediate or complex madel

- Which cases should be evaluated?

 Which types of simulation studies should
be done, 8.9. lood-flow, fault siudies,
stobility, harmanic or electromagnetic
transient studies?

- What is the expecied fime requirements
for such studies (ond which could be
neglacted if time does not permif)?

Fig. 2: Plonners assessmon fromewerk.

- Whichindices ore required o adsquolely
measure and compare the impact of
embedded generation on o network?

What protectior seftings should be

speci

Gaps and issues going forward
The follawing gaps have besn identifed:

* The widespread intogrotion of numerous
small EG sources such os home

be specified? For axample:

- Under what condifions con EG be
reconnected offer o trip?

prasents additional chollenges, such o the.
and

the management of associaled data.

®  The prasent Eskom EG focus ks in support of
the co-generafion pplications and fiture

- ConEG be used k

= and what confrol
roquired for this?

+ Due 1o the siochastic availabiliy of
EG; what ore the potentiol impacts of
unavailability?

Wha! generic study cases’ should
be available for general festing and
verification of specific aspects?

energy farget by 2013 (12].

& Oparation and maintenance implicafions:
EG implcations on network operating and
salety nesd 1o be factored info exisiing
palicies and procedures.
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The virtual power station: a new age in
demand side management

The virtual power station (VPS) Is  platform that provides the Eskom system operator (SO) with o means fo optimally

schedule

all Eskom’s controllable demand side resources. it presents the SO with o consalidated view of all available
the

at any given fime, 9
scheduling.

The VES provides o very effective mochonism
or achieving peak shilfing and in some cases
pok remavel, thereby improving overall system
performance, decreasing the cost of copocity
provision and postponing the need fo build
costly new generation capacity and/or network
copaciy. |f provides th SO with o resource
wilh similr characlerstcs fo o peaking power
stasion or many smaller widely distributed
peaking siations

The approach ioken in creafing the VPS was fo
make it indisinguishable from physical power
siafians from on operotianal (SO) point of view:
Thus when addiionol locd is needed becouse
ol an unexpacted shoriage or on sxpected
peak, the 5O can dispotch the Y75 as he
would perhaps an emergeney or supplemental
‘genarator. This disinbuted Negawa! genamion
is 0l the eloanest snergy source available o
#he SO and con be deployed faster than any
physical energy source of siilar capacily.
VPS components

Fig. | presants an example of an actuol
dispoich daployed by the SO through the
VPS. This i an excorpt fram the oggreqated
performance mport for that even.

Tharm are assentiolly twa types of customers
cumently incorporated within the VP viz.
those that can reduce load for up to two
hours but require prior nofiication (10 m fo
day-chead), tarmed supplemental reserve
customers, and those that can intempt within
10's of naiificafion bul can only provide the.
50 with @ 10 m (max) load shed interval,
tormed instantaneaus. reserve cusiomers.
These programmes have been in place for
over theea years under Eskom's demand

cost profiles for

y power station

by Sizwe Mabange, Rian Breed and Rob Surfees, Enerweb.

Fig. 1: Exomple of YPS supplementol reserve event report.

orw bean incorporcted info the VPS 1o anable
eficient ond automoted dispaich.

Fig. 2: Exomple o stonkansous even report

Fg. 1l
reserve event ond Fig, 2, an insianianeous
reserve event foran indvidual customer While
the supplemental customars gernerally curcil
load marunlly folawing an imeracive voice
notfication via phane/eell, the instantanenus.
customars would have an onsite load
controller which is enabled directly from the
o i

poly i g
thess custamers’ confrollers

Oth b P

shed load ond allow the system frequency
16 recover within the 10 m period. In Fig. 2,
while the cuslomer managed fa reduce lood
by 71,8 MW, fhe contaciual reduction was
128 MW and ths termed “unsuccessiul”.
There would fherefors be some controctual

with pilot siudies complated and the product
being developed for release by Eskom.

The VPS' con effectively include any type of
schedulobla demard sida manogament (DSM)
effen, from ripple control systems through to
Mu‘hnﬂw\lmun matening and advanced

gl
underfrequency lead controller. When the

customer in qusstion

(M. Additonally,
s approach faken in the

AMEU 2008
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function development of the YPS, it will perform
oll contracting, planning, operations, and
setilement functions where necessary.

There hos been much focus in recent years
an the ‘smart gid’ which ochieves distibuted
<ontral through a network of euicmated rel
1ims lood monifors and swilches (smort meters),
which Butematicall linit or shed loods under
certain network condiions. s alsa envisaged
that the VPS would interfnce with these sysfems,
thus enabling cenfral control (SO) o further
add o the MWs ovailable for dispatch.

International demand response
research

A comprehensive research of comporable
intemational solufions wos periarmed of the:
onset of the VP project, with mast information
being found under the banner of demand
respanse [DR] programemes. I s dlear that DR
and VPS type solufions are urgently needed by
utlities ollover the world, California, US4, which:
Is plagued by anergy relaled problams and
controversies, has same of the most odvanced:
DR technology and comprehensive literature:
on the subject.
Most of today's DR solutions have fwo mojor
challenges;
® Splem need 1o bolonce lood in
ual fime: and eannot folsrate delays in the
dispatch process, but the DR systems. ofien
have o cumbersome dispatch nolffication
procesa hat goes through muliple channels
and ol hards. The log e Shen
makes involuntary food Mng the nn\v
notice

» A brood view of evoilable lood enables

for the Natural Resources Defanse Council

decisions.

Centralised bidding and customer
conodting.
Centrulised planning, in emergency ond
timechead planning horizons.

« Certralisod rs d

Teses

needs. can be met at lower cost by using new

incentives for businesses and consumers in

the siafe, and by requiring utilty companies

to invest in cost-effective energy sovings

v ey e e, s
ot these

suppont;

Centralised odministration enables
auditoble ond cost-affective verification
ond sefflement.

Controlsed opsrstions and support, from

ipant bidding decision suppor,of the
woy through brckekice operations ond IT
system suppor

swategies would yield nearly $50-billion in
savings and other sconomic benefis fo Taxas
over the nest 15 years, with an investment of
§11-billon - a dividend of mors than four 0
ane. Othar VS fype products claim they will
“make R 100 imes befter by reducing costs
by afactor of fen while increasing speed and
Hunctionality by o similar amaunt”, The VRS will

lorcas through the bidding process, thus
ensuring cos'efleciive lood curtaiiment is
ochieved

A wansparent process gives cusiomers fhe

essuranca that they ore not cross subsidising

others thiouch foir compensation across

and within indusiries/cusiomer groups.

Improved system reliabiliy,

‘The VPS's advantages over a large, individual

ecmvsntioncl powershation included

Environmental benefits.

Foster implementofion fime.

The speed with which the VP can mady

i copociy ond snadgy. clinves

o Eflacts.of supply from o VPS ore diswibuted,
etfectively reducing retwork consiraints.

The barriers to successiul VPS or DR type

were noted os:

.

For non-aylomoted systems; whers o
handsolf system exists that periorms the
task of cunailing the electriciy

sutomatically, participants in a lood

lond reduction event depending an the
process usad for powering down.
WManageabily is pot bull into the systems
thus over-utilisation of participafing
customors ond csher contract broaches by

Risks ond costs in the

and deplopment many fimes over

Functional specifications

The establishrnent of the VPS progromme in

Soull Abico w precsded by:

Salaction of technology.

Atechnology costeffectiveness analysis

Devolopment of an implemantatian

i

o Developmentof procedures for monitoring
and evaluation,

The tachnologies used were chosen on the

basis of ease and speed of developmant.

Thus, Enerweh re-used as much code as

possible, accessing an extensive inhouse

library. geared specificolly for such systems,

preferming to configure rather than 1o wrie new

front-ends and bock-end processes.

Risks and costs n fhe incentive schemes
poying for operations.
o End-user preference for

station linked to & number of poricipaling
stes where manogectle oad exsis. Remore

As ressorch deepened, the vorious concepts
such os AMI, sman medering, and holisic DR
began to overlap infa he overoll idsa of o
smart grd. The moin deliveroblas of the smar
o o

) ot the
m\ymhummwmum\wsmmm
a necassity for VES participation.

The various YPS-parficipating sites bid in their
availobilty 10 shed lood on o day-ohead basis.
Each s is configured on the VPS system wih

problemaic.
An offoctive VPS would need to hondle the
dispench nofifcaiion proces, making i fos),
direct and erroree, thus enabling realiime
toad balancing. It would noed 1o have a siong
e :

am,‘mwu(nmmm Tower
CO, ond lowe slacirily bk

§
E

whether o site's bid is occapted or not. The
VPS aggregotes fhe selected individual bids
and offers it o the Eskom Power Pacl (EPP] as
a largor amount of avoiloblo load. The EPP
schedules he VPS load 1o ba available the naxt

coniract limitations and spreds he ovailable
lood against a long term forecast. Other
Gualiies expacted of o VPS include:

Wide range of flexibility.

Trust — security, infegrity, ond assuronce

..

* Contral — manageabilty, serviceabiliy,
magsi ond odaprobility.
The beneits of o contralised VPS are:

® Provision of an efficien! mechanism 1o
dispatch ‘negawats’, thus enabling lood
shift from o brood customer base.

ANEL 2008

ot the cients side and suppler selacion
(encbles distributed generation, selar,
wind, biomass, efc).

Increcse GOP by creafing more new,
“clean" energy jobs related o renewables,
plugin electric vehicles, etc.

The VPS, when deployad in o distibuted,
mnm\m architecture, would enble he

A2007 report, A

The VPS di

ogain into site-spacific stondby schedules,
which are distributed 1o the sites s o formal
natification of standby for the following day.

On the day that the SO requests load
reduclion from tha VPS, the VPS would
request the assistance of the participating
sites that were scheduled fo be on stondby.
The individual sites would proceed fo reduce
the requested amount of load ot the instructed
i

poth 1o meet elactric nosds.in Texas™ urwur'd

‘evens, meter dato ane collected from each site

53



o measure individual parformance and also
o caculate setflement amounts due.

The majr functionalites of @ full fledged VPS
system have been identified os:
o Confracting: Responsible for
implemeniciian of new producs / ablaining
DR programmes, as well as managemnt
of the customar contracts. Additional
functionlity such os CRM, document
management, help desk and all other
customer focing functionallies are houssd
undar the contracfing porfion of the VPS
Plonning: (oggregation): fesponsible for
producing bids, operation schedules,
identification of new praducts/gaps,
umtorm pans and sk managarment,

e —
————

:meﬁyhmdnnnni&nmﬁ
formeast received from the SO. Itinterlaces
doily with the EPP by sending bids that are
ogaregated using the 18-morth forscast,
«customer parameters and morket bids,
and recaives bock an aggregated schedule
which it disaggregates for individual
customer schaduling.

+ Market operaiions: Responsible for the day-
#o-day oparafions of the markets, including
bids, paricipant
udmm.somlnn mwhl parameter
‘management et closing. Morke!
mubowudnhbnmrma
interfoce, Mrwﬁng ond publication

of the markat resul
+ Opemfon: Llhlpnml:{-hviwddl-dd\-u
{eustomer nofifications/canfirmatians,

signals,
1oad behaviour and providing IT servicas
such as hasting and communications,

including fhe management of field

Fig. 4: Funchionial decormposifion of e VPS.

WPS. The potential
Bl a VPS mlhudnloqy, combined with on
enabled AMI, could yield thousands of MWs

peoking power
plant. Municipolifies could make their fexible
eustomer lood aviloble 1o the nafignal SOs

ek i perator h easier fo manege and

,,_m,“,‘i"""‘""' R ONORINEE s et s T

National control [NC} dispaiches VPS by

flacing o call fo the VPS aperotor and Canclusien ‘and.ovoid the consinucion of
mlwwﬂ them tht they mewr- n Graatar real-ime cantol of the load is

num aliothe i,

S e i b B N o i

by EPE The VPS then nosfies customers 9 snerg, . i _
mm,hnmnmwmmmm dormond i far more proferable 1o bulldng new  scanario in Souh Alics.

'+ Setflements and performance: Performs |
e e e bt -sn-m-m
This includes the acquisiion of metering

data, depending on fhe VPS mu

perdommance and fire
mr«mmlmm EPP
Setflements will olso handle ll billing and
invocing.

©On 1 July 2008 the prototype of YPS went
live. The prolotype is o DMP facused subsor
o the full funchionality of the VPS. It largaly
implaments planning and aperafians, but
alsa implements the critical pars of all
the other functionalifies. Fig. 3 defails the
implementation scope of fhe pratetype.

Fig. 4 presents o more detailed lmnsun:\
dacomposition envisagad for the

All posticipants have so for eummd
sofisfaction with the woy the VPS prototype
Interfoces with legocy systems and the systems

54

“power gabors. Projects such os fhe VPS werld
over are moking heodwor Sowords achimving
thesa onds. designed

ilberlouthe A b mglemercon
of DSM will

buibisuchthatintegraticninto the cument syster is.
easy,wih ol he complesdies of DR obsirociad, yet
i b o

M\‘PSWWDSMMWKML"J\'J'
nfo the homa and allow wtiies fo manitor,

chedule and dispatch, in real fi ificont
Tonde b hobk load not curently avallable.
matters show a willingness o foke greater  References

responsibily in th of their own

power usage. Incentivised DR progrommes,
standby generation and price responsive
consumer bahavior o increasingly populor
amongst consumers bacouse they understand
that the allernative could be generalised
load shedding. The VPS provides o sclid and
generic platiorm for the implemartation and
manogement of these infiives.
Recommendations

Bocause the VPS supports o decentrolised
orchitecture, each municipality or RED could

U}
South Akican Ul Compded by Mokwareia

Infarmation from: wws.mce.goy.

SmariMalersinofper200701231 63300,
et

131 Information from; hitp://en wikipedia.arg/

1] nformarion from: hitp://an.wikipadic.ora!
wiki/Smart_grid

18] information from: hitp: /s smarigridnees.

6] Lterarire Scon: intamotionol Virtuol Powar
Statian Programs prepared by Dirkie Weyers
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Investment imperatives to ensure sustainable
electrical infrastructure development

Electrical power is vital for any modern day economy.
«expanding faster than the growth of supply, which is
challenges. Despite the many indicators of deteriorating podmmnml it is evident 'hllf access to :lrvh- iseon

related
the increase.

The: anargy sector is 8 major player in South
Africa’s aconomy and oceess o slachicily
significantly affects the couniry’s level of
liserocy and wealth
There s a general concem that fhe eleciricily
distribution business within South Alrica
is suffering from o lack of investment and
recapifalisation of ifs ageing infrastruciure.
Current exparience shows thal in many
instances infrasiructure requirements due to
growth in demand for exceed the existing
condifions, leading 1o o forced prioritisation
of implementaion sirategies. Implementafion
plans are namally under pressure mainly due:
o the lack of sufficient quolified skills ond
available capilal budgets, os well as workdide
pressure on exsting resources and moerial.
This sitvation Is furher exacerbated by the
nature of procurement processes wilhin local
governmant arganisations, ofien leading fo
extonded dalivery times. Experience with recent
Investment planning studies has indicated fhat it
R i ih

The crtcel lsus foday s that deman for slectice! | power nops
chnical o

by Deon Vrey and Louis Fourie, NETGroup South Africa

that electricity. distributors are spending for
less than required fo maintain and refurbish
networks fo refain the required condition.

One of the ciicolsategic goals n the cradtion
of RED s o provide o blueprint for the ertcal
wiras processes, govemance ond key business
metrics for the long ferm desired end-sicte,
based on internctional best proctise. This is
intended 1o strive for excellence in the assel
manogement procsss, effciency in CAPEX/
OPEX, appropriate fo the eountry’s growth

skills in the long run, and sulficient
funding
Field experience
Experience from field visits o3 part of
refurbishment ard network planning exercises
hos revealed o number of lssuss that influence
the asset management octivities, especially
with regards fo refurbishmant and nefwork
strengthening
The following saction prosidas o general view of

pr
of relisble ond sustainable service levels.
should therafore bo. necessary 10 review and
1o assess the cument shor-term infrastructure
siangihering and refurbishment sraegies and
methodologies, and fo align those with the
dunifed blueprint for fhe wires indusiy.

The current state of the el

icity supply
el

develop infastuciure roquired today.
Ragtoring h integriy of distibution networks
throughout South Alrica to an accepioble
level thus seems 1o be o mommath task. A
systermatic and focused appraach should be
adopted in idantiying ond implamoning he
siengthening and refurbishment requiremants
that will ansure long-term, sustainable’
infrasiructure. The approach should follaw
sound and holisfic assel managemant
principles.

Current reality

Despite the many indicatars of detariorating
perdormonce, it s evident thot access 1o service.
has increased considarably in terms of both
average per copita energy iage as wall
as percantage of population served. Thesa
increases in occoss have required sustoined
high rates of investment and expansion,

placing on ever increasing burden on
entiies which do not have sufficient quolified
manpower to mest the requirements of
both exponding and oparafing their pawer
systems.

The then NER convensd o mainienance
summit in 2003, followed by anather in
2008, 1o stofegine a response fo the cancem

5

an accelorotod approoch fo ssat manogement
10 ensurs thossystom reliobily s adequate for
+he entire couttry in the medium 10 lang form
In creating & blusprint for the future lecricity
supply.industy the following best practics
gaps needs 1o be oddressed:

+ Planning and slandords procssses:

Network planning processes ore
inconsistent or executed in @ non-

fhe views of the current siae of fhe indusiry. These
factors must be addressed in implemenfing the
assaf manogement sirategies.

Capifal progrom shorfalls

In generol the disiribufion enfities hove o
multi-year rolling plan in ploce cotering
for strengthening and refurbishment of the
disiibution nehworks, In the majority of cases
though, fhis rolling plan amounts fo less
than what is required from o sound planming
parspeciive. In st osed the olling plans
are generally bosed en what the entity can
achieve within the existing rescurce copobilly
and other constraints, ohen using experience
frem previous financiol years, rather than on
whol s Gchislly Taéued

Procurement peocesses

standardised manner
. Thmun\nckof;mpcv :.. distribe k.
el

onwil o8 execution

o Stondards used in the indusiry differ
dramaticaly

o anoficient electricity businass. Th process
in itself should allow for o structured and
auditable mechanism 1o faidy evoludte and
odjud: o, The curet

!

even whcru the desire exists to attend to

The above analysis points fo the fullowing as
the most important issues Ieuddltﬁ

and ineffective, resultng in extended lsad

imes for project 1o ba implemented

Ona of the key roasons fof the insffociive

‘operaticn of the procuroment process within
it e bk ot

o Holistic and dised asset
management sirategies supported by
best practice opproaches

«  Improvement in network and refurbishment

planning

Sufficient resources 1

inclusive of fhe availa

.

support this,
ty o fechnicol

the procurement committee's understanding
of the tachnicol request ot hand,

Skils developmen and raining

Witheut exception, it was found that distributian
enties are under-siofied and that voconcies

AMEU 2008 J
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exist throughout the entice specirum of the
business.

In the majocity of the coses, the personnel
shortage has resulied in remaining personnel
“lighting fires or required to do work which
they are not qualified to da, This shortoge has
further contributed o deterioraion of ol maijor
activilies including maintanance, planning,
‘construction, as well as safety and securily.
Long-term davelopment plons.
Not all distabution enfities have medium 1o
long-term infrostructure development and
refurbishment plans. In the majorily however,
o significant plonning for sirenglhening ond
eplocement plans ors n ploce. In an olaming
number of cases a lack of undentanding
regarding the processes and methods
required for distribution network expansion
end renewal,
Without these plans, it ts impossible fo hove
odequae investment fo ensure o sustoinable
utility, both from o fechnical and financiol
point of view,

Infrostructure theft
Theht of electrical infrostructors s curertly o
the increase, haying o derimeniol eflect on the

doy-o-day oparations of on olreody undersiofied
'ndw.y \nmmﬁcmmmmm

Fig. 1: Imestment planning approach.

tosk thot reqires defoiled distibufion syster
models ond computer analysis fadls [11. In
generol, disribution network planning deols
with capeaciy ond reliobiliny anolysis [3] o3 well
as nstwork ranswol o rehurbishment planning
Capacity anolysis oddresses thermal and
vohtage limits while reliabiity, perhaps more
impodantly,

Tre fallowing sechions provide insight 1o some
of the most imporiant building blocks of this
general process.

Long-term lood forecast

Ragarded as ane of the most important inputs
o longrlerm stratagic plonning, the aim of load
forecosting is 1o defermine the present and

customer safisfoction

As discussed in the previaus saction, aport
from Eskom Distibution, enly some of the
larger metropolifan municipalities and very
few of the local municipalifies conduet
mpuumm\m inasiuctured ond audiobls

usars wihin o spaciic spatel area in order fo
veconcl this with the avollabl resources and
elechricol services [2]. The forecost omally
presents a dynamic ossessment in terms of
historic and the most proboble future trends.

The focus throughout the forecasi fclls on fhe

il
consistent boss. Reliabity anolysis s currently
in s infancy and i only dons in some of tha
Eskom Distribution regiors. The follawing
soctions provide @ high-lavel overview of
© fypicol best-pracice distnbutien netwark
planning process, o3 wal as basic aspects of
s0me of the most important building blocks of
‘capacity analysis ond network refurbishment
plonning. Following these principles and
pracesses in o structured monnes will have
& major impact on the odequacy of the
electrciy distibation indusiy in the medivm
1o long-term,
N

A socondary effect of hef is hat the focus
hos fumed from pro-ociive mairtenoace ond

Operations to reuctive replacement of stolen
‘equipment. This needs fo be aken info cccount in
the planning, design and operation of the il

Network planning principles
Distribution network expansion ond renewol

process
A typical long-erm distabution network
invesiment plan follows the genaic process
s outlined in Fig. 1.

The process invohes aspects such as generl
and specific information gathering and
reviews, sirategic studies fo support o spafiol
or geographically-based lood forecasl, fiekd

Blanning forms ane of the
as5at management and i he ot of spending

ond relurbishment piars, sirotegic environmental
—— X

and trends of each. The forecost therefors
highlighs whereond when imbalonces between
electriciy requirements-and supply are most
kel fo oecur. This informs deciions requirec
for the timeaus developmant of electriciy
infrosiruciure options, the spafiol location and
lovel of intensiy par user group. A proper lecid
forecost thus provides fthe network planner
with o spatial view (locotion, fiming, growth
pattems, densiy and electricel choracterishis) of
the ong-term eleciricity need scanarics, which
form the basis for the electrical infrastuciure.
requirements.
Equipment condition assessmen!
Aging equipment is undoubiedly ane of the
primary concems for asset owners. Failure
rafes increase as equipment ges ond requires
propertionally more inspection and additional
mainienance cos! than new equipment [4]
Alife extension or refurbishment program thet
permits continued economical operation of
the electrical system and improved refiability
by reducing failures must address both:
. IMdeuE\}u@:nulﬂ‘:ﬂ facilities o3 they
i

maney fodoy i
it will heve lasting value in the fuiure. Dons
Propedy, this s o significant and complicoted
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‘planning 05 well o3 cost estmates, financial
nalyais and project defintions.

» Individual sguipment on o system wide
bosis.
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implementation of future EIA related
projects

The SEA further invalves a key stokeholder
engagement phase which allows for relevant
staksholders fo pro-actively contribute
meaningfully during the davalopment of fhe
investment plan.

National policy and planning

A blueprint for @ wires business should include
best proctices ond standards for the vorious
components of o helistic aseet management
approoch.

Cne of fhe dems is planning ond standards,
with porficulor focus on network planning. I is
theretors imperaiive that o rafional policy ond
guideline be estoblished for distribution nefwork
‘laneing. This should include fhe siengihening
«of available analyticol tools and practical
methadologies.

The nafional policy is underpinned by the
availabilty of aparopricte technical skills. It
is theredore essantiol thol o capecity building,
froining ond skills development program be

skl ovailable for refurbishment ond network
planning in support o he asset manogomant
aretegy

T

TRAEICLEREER R IO LIRSS SIS

Fig. 3: Equipment age profies.

Jssel specilic ossassment normally provides
a systematic astimate of the remaining lfe in
substafion and line facilifies. In conjuncion”
with the life extension methodologies;
con fudher provide o planned programme
#o estend that life o meet future needs [5].
The autput fram an equipment condition
assessment study should cleorly indicate:
o Assets posing an immed)
e those that requir e s o
term mplocement based on ossessment
‘outcomes of pokicy [ertieal assets)
Assets tha require moniloring of testing
io assess octvol condifions ?wmmmn
astah]

& Assels thol operate safisfoctory under
infended condifions {noemal cssets)

1t is important that osset replocement and
renawal strategies should be executed in
conjunclion with skrengihening and exponsion
strutegres.

Environmentol impact

Baing pro-activa in assessing the polentiol
impact of infrastructure on the environment

58

during the planning shose con have o
significant effect on consiruction lead fimes
Sucha pro-adiive approach involves a strofegic
envirenmental assassment (SEA] which
includes the use of a multi-disciplinary feam of
enviranmentol axperis and specialists fo ossess
the potanial enviranmentol consequences of
a strategic k ins

y ]
A uily con only funclion effectively i sufficient
funds are avlable for cperational purposes, 03
well as for copitol relaled projects, os identtied
hrough the network planning and refurbishment
exercise and coordinated within o network
master plan fromework.

Th funding of utlily eperafions should be
bosed on o prudant cost recovery principle;
herstora utilt arifs should provide sufficient
revenues 1o salisty Ihase neds. Two fypes
of expersas need fo be considered; namely
oparational expenses to cover the doy-1o-day
operation of the utillty, and secondly capita
related axpenses to establish, and retain in
good ardes, on slectrical netwerk that can

plan on the anvironment. Allermative plans
and siratagios can be formulated where
required.

The SEA normally focuses on undersianding
the biephysical, social and economic
environment and the volues of these.
Opportunities, constraints and values of the
study area, including the needs and desires
of the relevant stokeholders are assessad
These are then formulated into o desired
stote of the environment that recognises.
appropriote development options. The long-
term dovelopment plan is then evaluated
against a set of sustainability eritaria.
A strategic environmantal management
plan is then normally used 1o guide the

supply th loctricol needs.

As. rovanues generoted from scles are nof
in all cases on a frue cost recovery basi,
INERSA has provided guidelines for expenses
in defermining tariffs, i.2. 5% of revenves for
network maintenance, refurbishment and
recapitalisation, and 17% fowards copitol
expanditure.

Operational expenses should alwoys be
macyted on o cash basis,funded from revenves
from electricity soles o ogreed forf levels.
Capital sxpenditure can be funded in o
variely of ways, i.e. govermment gronts for
specific projects, loans serviced by cash
generated from sales and directly from
revenues generated by soles.

e
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the funding mix

A m.u, should detorm

a way that the on assets s
maximised, o mainfain o

24quity rofio, and o mi

eolihy debt/
imise fhe impoct on
tarifls, while maintaining a sufficent osset
base 15 supply the required ekectrical energy
Afunding plan and srategy shoukd therefore
Consistof the right mixof he funding opions
avoilable.

By not providing

icient funding for normal
Sperafions, the performance of equipment

deteriorate, as-mointenance will be
neglected, A shortoge of funding for copitol
in these projects

faloted projacts will res.

ayed, proventing the customer
es from growing,

sales

which will negatively affect the nafional

economy. This hos been experienced k

r parformance reloted power outoges. It
hos bsen proven fhrough financial modelling
that growih of the utlisy in ferms of sales

ed for o utily

he past revenwes
from electricity sales were used fo subsidise
municipolises, ond then
disproportianately ollocated, resuliing in
revenues ganerated from eleciric
10t being made availoble for electric
reloted act
or

y servicas only I

other services wit

s, like network maintenance

govemment gronts for
. 1o avoid the hisiorcal

future by providing
unicipal services,
€105 subaicies

ibution

Hshould be o goalfor the sleciiciy
dustry fhat eles ity sales only recover
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hydrokogy

historical siles, vs

rolevant costs, thereby eln
subsidies for cifver services.

Where curent resources ond funding is
insufficient, o backlog will be created in
mointenonce, refurbishment and shortferm
ng. This will need leadership

or

kit
in future funding skrolegies o prov

avercome this problem.

Conelusion

It is clear that the long-term sustainability of
a ulily depends on proper network planning
10 support the grawth in new customers and
soles. This must incorporate refurbishment
plonning, as the replacement of cuidoted
equipmen should be faken info account in

fhe long-term network lt
nds should be allocoted for the.
upparted

Appropriate
dayto-doy opesation of the urliy
by suficient tochnically skilled sl

The current situation in South Afr
eadership to bridge the technicol skils gap,

establishing proper assat
strategies

roquires

and fo assist
manogemer

The success of fomorow s based on best
planning today.
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Maintenance management plan:
the Tshwane experience

standards and

The
City of Tshwane jurisdiction and licansed
iy erlviti

of the entire secondary network in the nine depots lnrmlml the

areas are similar. Emphasis is placed on ensuring @

be ascribed 1o

maiority of th

‘The balance of the repairs and mainienance
budget is utilised for the praventative
maintenance. It wos agreed at o Council

by P M Tlobel, City of Tshwone

Lekgotla that the: repairs and
budget allocations be expressed as o
urcaiziage of e mplocomsnt volis ol the
diflerent colegories of the assats somafimes in
2005, his ganerolly accepied that the repairs
and maintenance budge! should be in the
region of 5% of the asset replocament volue
‘The: Engineers in the CoT are baing entrusted
with the rollout of fhe mainienance plan while
‘adhering o fhe opplicable Acts ond uising all
processes. and supportin the exscution of this
nerve centrs of the slactricity deparment.
Background

‘The City of Thwana Matropolian Municipaliy
was formed in 2000 by the amalgamation of
13 council incomporating under the Municipal
Structures Act (At 117 of 1998), Greater Pretoria
Metropoktan Coundil, City Council of Pretoria,
Town Couneil of Centurian, Northem Preloria
Matropoliton Substnucture, Hommarnskroal Locol
Area Commitiee, Transifional Roprosantative
Councilsof  GaRanka, Winterveld,
Tomba, Pienoararivier and Crocodile River,
Portions o the Eastem and Westem Gauteng
Services Councils, and porfions of the Easiem
Disrict Coune [see Fig .1),

The electricity depariment of the CaT is one
of the sarvics delivary deporiments under fhe
Public Werks and Infrostructure Developmant
cluster with both the MMC (os polifical head)
ond SEO as adminisiation heod. It consisis.
of o general managars and one is solaly
responsible for distribution operations.

The distribution operation division comprises.
of both the distributian regions fwith depots)
ond fachnicol services section responsible for
operation of tha anire network. This con be
illstrated as in Fig. 2, and afl the daliberotion
will be confined o this division and 1o some
extent may fouch an supporiing structures
‘whera necessory. As can be noted, the division
s the majority.of the human capial to exscule:
the nerva cantra of the organisation.

Distribution depots

The City of Tahwane is divided into nine
geographical dapot service rsas.

Distribution Operation North

The distribution operation north depots
comprise of the following six depots:

0

Fig. 1: Map of City of Tawane.

= Atteridgevile/Forisig depol

« Princess Pork depel

o Rosslyn dapot

« Soshanguve depol/Bobelegi dapot
+ Wendarboom

» Eskom areas

Distibuion Operation South Depots
The Distribution Operation South Depots
comprise of the following four depos:
»  Centurion depat

o Pretoriys Park depet

* Walloo depot

 Princass Pork

Depat functiens

The function of the distribution depots s
primarily io alend o the following ospects
on the electrical natwork:

Safaty
Breakdowns due fo fauls o theft
Repairs and maintanance

Depot management fo.g. resources
manegement efc.)

Types of maintenance

Studies have shown fhot there are threa types
of maintenance f.e. comeciive, preventative
and rolurbishmant mointenance. One can
add in detective maintenance - this applies
o the type of davices that only need to work
when required and do not fell us when they
‘re in the failed siofe e.g. fire alarm or smake
detector. They generolly require o periodic
functianal check to ascertain that they are
#ill working. The: prevenitive mainienance
con furthermore be divided info twa which is
sither fime based or condiion bosed. All hese
cre being considered when ono generoles o
taclicol mointenance plonning based on short

il

P
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conditions. Most reliobilty phanomena are
undarstood in terms of the. number of failures
inafime intervol or fime unii failure. Reliabily
is expressed mathemaiically by means of five
related funciions, These funciions and symbols
commenly used are indicoled in Toble 1

Failute densty i

[ Rebalily )

| Comulative disowion | 761
funciion for fodlure (CDF)
Fodure of harord rale il |tme
e tie 1o folure MITFE | time

Tabiel. Funchions and symble of efabilfy,
Kncnwlodge of the failure probebity distribution,
g, fonction [ or & W, con be used to
daterming ony of the ether functions in Toble 1
Formulas for ench function are given by Lewis
12], bt these funcsions con olso ba coleulated for
speciic dtribuions by means of spreadsheets
shat have built-in prabability distribufions.

Mot reliability phenamena con be described
by means of the exponentiol distnbution thot
results from random failure behaviour of
elocirical equipment. I the failure rate-of on
Htem is constort, therefore independent of
its age of operating istory, the reliobilty is
expressed by the exponential distribution.
The failure rote 3(1 is o constont, 4 and the
relichility functions are then given by:

S(1)=hexp(~3)
R(1) = exp( At}
m-%
Howarve, ot all phenormana can ba describod

by the constant failura rota modal, Some
comples assamblics o.g. C/B/batteries/relays

Fig. 2 ond 3: Disibulion aparation aigurisafion fop suchure.

O long ferm sirategy. Amang the moin
Stralegic dacisions that used o be foken in
Meintanonce is the level of maintenance
that s required o achieve he mointenance
Sbiectives within the budge! constraints of
0¥ organisation,

Models in mointenance
The need for models

Modeling i tha most common mathod used
for anolysing o system and supporiing the
‘Bcision.making capobillly during both the
2e6ign and operational phase of the sysem
s cycle, Modeling i the cheapest ond fostest
0¥ of studying the eflecs of changes in key
variables on system performance. The
Putpose of modelling s to undersiand, predict,
SO0l and Uifimately improve syssem behaviour.
Maittenanc models o used to enabie the
T}Mmrhmumm‘
WPical decisions fir the mainienonce manoger
O Supervisor are as follows:
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o Whai mainjenance type-or sirtegy shoukd

ba wsad for an equipment o lem?

How fraquently should preventative

maintenance be periormed?

When should an osset be discarded or

replaced?

o What spares and how many of each type
should ba ket in the store?

This decision moking process 15 simpified
by using models, especially analytical or
mathematical models. The complexity of
the mainenance anvironment has led to the
development of @ variety of mathsmotical
modals for different aspects of the maintenance:
function. Some basic principles of ovailability,
reliability and mointoinabiliy ore discussed in
the next seciions.

Reliabilty

The reliability of an item can be defined as the
probatbiiy that the tem wil fnclion without
Joilure for o speciied time under specified

7 N P o i ST (T

10 woar-out 0lsa oceur, This leads fo the well
known bathiub loilure rafe model. e

Frobabiliy distributions with  fime depandent
fwilure rofe are needed fo model the wear-
in failures {0 decreasing failure rom) and
the wear out failures (an increasing foilure
rate). The normel dishibution con be used fo
model o decresing foilure rate: Howaver the:
well known Wolbull distibutian is genorolly
preferred fo model an increasing, constant
or decreasing failure rate. The reliability
functions for the two-parameter Weibull
d‘nnl:ul\m'em

E s
ORRON

In theso equations the fwa paramelers m
and B must both be positive. The parameter
m 15 known as the shape porameter and 0 is
known o3 the charoctedstic life. The mean



fime o failure squation, MTTF for the Weibill
distibuion connot be calculated by means
of @ symbol equotion, but the fechniques ars
described in the Ieratuse [2]. The volus of
the parameter m determines the nature of the

the Weibull distrib ]

Maintainabilty

The maintoinability ef an item con be
defined 0s the probabiliy that an e can
be retumed to a specilied funclionol lavel
within g specilic fime pericd. Meintinabilily

61st AMEU Convention

The physical assefs of o distributian network
are ocquired 1o provide availobility and
herelore  cerfoin capaciy of production or
servica. Avaiabilfy s an exramely important
attribute of ony system ond comprises the
licbillty and mainteinabily of he system. i

it <1 0 dacroasing fallure rote is modelled,

form =1 the canstant failure rafe is modelled,

and for m >1, an increasing failure rote is

modlled.

« Example of Reliabilty caleutation for e
Wbl distribuion

The feilure chorocteristics of @ switch in an
sleciricol distibution boord hove o Weibull
disirbuion. The value of the shape parameter,
m, 15 3,5 and the choracteristics life, 0 is 60
days. Calculate the rsliabily of the: switch
affer 40 days and after B0 days.

. Mwnnnm-.{-[‘-‘:}”].am
. u-qwnnum-u{{z]"].nm

Graphical Hlustrations of the failure density,
refiability ond failure rate functions for the
‘exponantial, narmal and Weibull distibutions
are ghven by Pinfelon of ol [3]. Knowledge
of tha failure charactarisfics of an ftem is of
\mast importanca in seleciing an appropricle
maintenance policy ar action. Same dofa is
availabla for ceriain classes of components
(slictrical, sleciranic, mechanical, etc.], but
data shauld aiso be collecied for o speciic
component or item to build some failure
history.

Curve fifling tachniques 1o defermina the
porameters of the Weibul {m and 8], normal
or exponental distributions from failure data
arn describad by Smith [4] and Lewis [2].

System coliobilty

The components of o complex system org
functionolly related to sach other through o
series rolationship, a porollal relationship or
a combination of these.

The following équations con bs used fo
caleulote the reliability of the tatal sysfem,
R f) for sach of the configurations i.e. sedes,
parollel and/or o combination:

o Ry ROk, (he
o Ry=1-[i- n,mll!-n,mll—k(ol
o Ry)= R {1~ 0= Ry Ro) 1 = Re R} R

In evaluating combined series paralle!
configurations, the reliability of sub-assemblies
is evaluated first, ond the total system
raliability & then evoluated by combining the.
sub-ossemblies. A reliobility block diagrom
(RBD) indicating o breckdown from system
o components is usuolly constructed before
systomn reliobilty can b determined.

&

stondardisation, accessibility, interchangibiility,
mounting, labelling, ete. A system should
ba designad In such o way tho it con be
mainkained easly without large invesimerts
in time, money ond resources (personnel,
matorials, fools and focilies)

H

Mainfoinability can olso be exprassed
mumemenm}w hy mmm of five interreloted

an flem haso (1) =Aos
wall as o constant v(1) =+, the ovailabilty of
the ftem is given by fhe following equation:

v
i
Since reliability and molntginability are mostly

fixed by the design of the technical system,
the nm\uh:luy is nlsa fixed. The design ond

new system hos.o great
responsibility 1o design for reliobility and
mainkainabilty to ensure thot the ovoilol

SAIDI (system average inferrupfion durotion

Tha SAIDI of @ natwork indicates the duration
of o sustained Inletruption the average

fiobily
Thas- hm:nwu ore given Toble 2
Repoir density mit) B of the system is adequate.
Molnloinobilty Mo
Comulatve dmbuion | G0 index]
function (COF for rapair
Ropair ot ime
Mean ima 1o tepoi MITR | dime

Table: 2: Funciions nd symbols of maintenatully,

The same distributions that are used for
reliobility can olso be used for medelling
cepai times. If o constan rate, Wi =¥, is
assumed, the sxponential distibution applies
and the following equafions con be used:

mit)=v.exp(-vi)
M(t)=1-ep(-vt)
Aﬂ'ﬂ-‘;

The repair distibution {ssponential, Weibul,
etc.), 05 well as the values of the porometers
of the distribution, con be obtained for simple
mainfenance tasks by measuring the fime
faken fo perform fhe fosk severol times ond
applying a curve fifling technique fa the CDF

customer would experiance per annum. This
excludes re-inferruptions. It is commonly
measured in customer minules or customar
howrs of infernuption. Methematically SAIDI
can be expressed o3:

customer _int erruption dharations _pa.
saom= o

SAIDI coleulation: From o durafion point of
view, 900 cuslomers exparienced two 10
minute intarruptions and 300 cusfomers
experiencod o 3 hour infernuplion. SAIDI for
the netwark effectively calculates the averoge
duration fhot the 1200 customers on the
network exparianced, The meesurement units
ore in hours, s 10 minutes equals 0,167
hours in the colculation below:

curve. Maintainabiliy is mosily expressed in
torms of the mean fime 1o repéie (MTTR).
Example of maimainabilly calculations: The.
repoir rata for fhe replacement of the main
BO0A LF; C/B in a 15 KVA m/s is constant
a1 0,05 min' Detarmine the maintoinbility
of the baoring and the MTTR

Solutien

Conwtant repat = 0.05
el e RPN

Moo repas M7+ L
Availabilty

The availabilfy of an fiem con be defined
as the probobility that an tem wil, when
used under specifisd conditions, operate
safistactorily ond effoctively. Vorious measures
of availabily e used in inchshy, bul she moss
ganerel measure i the operationl cvailobily,
4, which s given by the equation:

e .. Ly
- wupiime + downtime

(00KI167)+ (0043) + (0OX01ET)
1200

O averag the 1200 customrs wers offecied
Tor ona hour. The bulk of the custormers ($00)
experienced 20 minutos total durction during
ther plonned oulage and the smaller group
of customers, exparisacod the long outage
durcticn of three hours. This exploing why the
average durotion tands towards 20 minofes.
With the pre-arranged event criteria
considerad, the interruptions would be
considored as a singlo intermuption lasting
three houts for the customass offected by the
pre-orronged planned inforruption (which
ore 1200 customes of the sxample abovel.
The interruption fime i foken from the first
operation carried out under the some couse
oda tll the last operation corried out under
thot couse coda. SAIDHfor the network would
b coleulated os follows:

- oI
Wulm 3
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From the above excrple, it can be seen that
the isolation of the 300 customars befare work
sred dd not benelt he SAIDI figure. The
leost amount

same failure in the midde of he Saharo deser
will have much more severa consequences. A
formol review of fallure conseuences focuses

61st AMEU Convention

of your business.

Totol productive maintenonce (TPM)

fram the siart of the mmpsmupwu-nd
of the pre-ormangad event. f there has been o
eurrant brooking device on a sachion, only 300
customers would hove been affecied. The SAIDI
of the network woukd then hove been:

(3003

1200

Asa

=075

ASAI averoge servics aveilobiliy index): The
ASAL represents the fraction of time (chen
expressed as a percentage) hot @ custamer
has received supply during one year: ASAI is
 useful index for measuring the avalability
of supply of custamers with firm supplies.
Mathemafically ASAI can be expressed os:

e e

Nota: Thare s 8760 hours in a nor-leap
oor and 8764 hours in a leap year:
Aamativaly ASAl can be expressed as:

ol

a1 0

Maintenance strategles

Apart from datective maintenance, tha centrol

problem that companies have siruggled with

is how fo make the choice between the other
thre. This has led lo increasing inferest within

tha industry in two siratagies, which offer o

path 1o lang tarm confinuous improvemant

rathar than the promise of @ quick fix Thesa

TPM s a Bt led initiative that
sffact, and.diverls energy cway from hose  amphassas theimpertance of peopie, a "condo’
5 Hoct This hel
o ord"

where it will do the most goad.

We no longer assume that ol failures con be
pravented by PM or that sven i they could be
prevented, thot it would be desirable o do so.
Considar punctures of car fyres, what affects
the numbec of lailure rofe is the number of
nails on tha road, not the age of tyre. PM is
simply nat applicable to fhis failure mode.
Wa are concerned principally with what
we want the equipment o do, not whal it
aciually is. Say wa need o handheld, porfable
wriing instrument, capable of producing
erasable text and lines in the widh range 0,2
%0.0,5 mm, Both wooden and mechanical
(propelling) pencils broadly safisfy this simple
description. The specification of what we
nead is independent irom the method used fo
‘achieve i. By dentifying what we achially wan,
‘we fecus our maintenance on what matiers and
identify Gy gaps in the required performance.
and that is what the system s capabla of.

RCM builds on these simple ideas to defermine:

Inﬁwoﬂﬂmhgsmur It s presonid as o key
part of on overall manufacturing philascphy. In
essonce, TPM soek fo reshope e organisaiion
1o liberate s own potertial

The modern business world is o ropidly
changing envirenment, 50 the lost thing
company naeds if it is 1o compate in the
global marketploce is 1o get in its own way
becouse of the wey in which it spproaches the.
business of looking oher i income ganerafing
physical assets. So, TPM is concermed with the.
fundamental rethink of business processes fo
achieve impravements in cost, quality, speed
efc. It encourages radical changes, such as;
=) Pt crgiasorel nciaes — fevar
manogers, em; team:

Muli-skiled workiorco.
Rigorous wapproisal of the way things
are done ~ often with the goal of
imphcation.

Wolso places thess chonges within o culture
of beterment underpinned by continuous

foilurs. The mechanics of the RCM procass
iself ore wel described by ofher acthors

Tha powar of RCM is not in doubl. There
is more than enough hord evidance from

(RCM) and
okl grotecive aiotenanecs (TPM)

Reliobility centred mointenance (RCM)

This strotegic change i known as refiability

cenfred mainfenanca and incorporates wifhin

its several disfinct shifts in the way we-view

physical assets and their up keep.

The developmant of RCM hos allowed us fo

litarially re-define mninmgm 1 re-focuses.
" by diff o

extractive, fransport ond
process indusiries that prove the techniques
value in estoblishing ond improving sysiem
mairdanance. I s however o sharp foa), ond
s vsually best opplied in selected areos rother
than broodly across a facility. To achieve
worthwhile results it must also be carried out
by (or of leost with) the actual operators and
maintainers of the mmmqunﬁun RCMis
ot o "quick fie ot must

appropriate. measurement. The wmwi
‘measure is known 3 the overall equipment
{OFE). This figy i six

Equipment downtime
Enginsering adjustment

Minor sioppoges

Unplanined brecks.

Time spent moking reject product
Waste

To three mecsurables:
Availabiky ime), performanca (spead) and
vield fqualiy).

be invested on ing, raising awareness,
S

ot ¥
woys from il that wonl before i:

The obiecive of o successiul PM progrom s
1o prsvent or mitigate the consequences of

It does howaver achieve an undersianding
af how plant works, who! it can (or cannof]
achisve; undmammdfmlun Bydaingso

tnilures,
O the thousands of possible failure modes
p h ribusghosr

it focuses on those oreas
where it is beneficial. The unnly:ts itself is
g s el

, environment
or cosh. |t i the failure cansequence that
determines what, if any resources will be used
fo pmml their wcununne This lsads 1o the

. il
are multiphied fogether, the resulting OEE
figure. duwm The: uﬂnﬂmnm of any
‘equipment cr praduct line.

TPM sites qre umnurvwd 1o bath set
goals for OEE and mmum de\del\ans

um these. Problem-salving groups

mek 10 alimincte difiutfes ord u‘hu"(-
performance:

i o failure:
dmmhmmmmMm salefy,
operations, enviranment or cast, then fhare is
0 need 1o corry out scheduled maintenance.
The: consequences of fallure differ depanding
on where and how items ore insialled and
operated. ru-nd-.nummmmmr
50 likely outcome of mechanical breakdown
.wwﬂwmmummmmm

supenisors, jod). These ~ Many TP 4 progs
groups set up maintenonca fasks and on  in 0 numiber of oreas. These includa
awnership concept is developed. . xmmmmhwmd
The devel of RCM led 1o o rodical i equipment (what they nadumg
change of dirsctian in our undersfonding L’;E,Em"“‘“"'"’“ e
of it e =

has prosentad us with what ware entiraly b gmaner
new concepts. Today, maivenance directy mm;:m i

salety and environmental integrity, energy
efficiency, quality, uptime and costs RCM
forms the core of any effactive maintenance:
policy and should therefore be of the heart

i "
aomu:h befween production o
nance.

Improved procedures for char
and set-ups, carrying out fraquant

AMEU 2008
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maintenance fosks, better iraining of
and mainciners, which ofllead
10 reduced cosls and better servico,
Genaral increased enthusiasm from
invalvement of he workforce.
However the central paradax of the whole TPM
Process is that, givan that TPM is supposed
1o be about doing befier maintanonce, why
do propanants end up with (lorgely) the
same discradited schedules thot they had
olsady (albeil now being done by different
people]? This is the central paradax, yes.
the organisation is more empowsred; and
reshoped to allow us o cary out maintenance
in e moder arena, but we ore silllof with
the problem of whot maintenance should

bo dane.
Reliability and

Optimurn replacement intervals for given

costs.

Opfimum prool-test intervals for given

costs.

» System ovailobilty and optimom spares
holding eolculafions {using o MARKOV

model)

TIREE: A low cost foull TTREE package

which nevertheless offers the mojorty of

funclions and array sizes normall required

in rlicbility amalysis, TTREE is highiy user

friendly and, unlike more complicated
juchs, con be assimilated in less than

an hour, I hos graphicol outputs for use

in word processing pockoges.

BETAPLUS: D Sith [4] has developed

and colibrated o new gensration common

cause failure pariiol beta model.

optimisation software

Msintenance 2000 hos developed
proprietary software packages to conduct
relichility contred maintenonce anlyses,
perdorm RAM (reliability, ovailability and
maintainability,simulation modelling, provide
raliobility data, reliobility colculations and
Optimise maintenance stotegics:

& KCM Projaxsioncl: RCM Pro ie
e0sy-fo-use yel powerful reliability
softwara program designed 15 hold,
monipulate, and analyse reliobility-
centrad maintanance data in on inuitive,
sinuctured ond fiexble way. RCM Pro wil
hold any number of projects, with only one
baing open for inpul af anyone time. A
Project may be of any size, from o singlo
unction with an associated functional
failure and foiture mode, 1o for example]
the sofsty systems on an oil plotiom.

® PLASMA: PLASMA (plant simulation
analysis) is @ powerful RAM. (mlnynm

Maintenance philosophy, standards
and p of City of Tshwane.
For the distribution network i.e. 11 kY to
220V the following categories aro applied a5
for 03 maintenance is concemed:

Substations.
Prevortative maintanance s opplied 1o the
substation batteries. The depos have defined
o levels of battery maiatenance, nomely, o
major sorvics and a minor battery service.

Overhoods
While vorious activities are scheduled
for mointenance in accordonce with the
maintenance plan, the majority of the
Imaintenance activities parformed on fhe
power line natwarks are prompled by
breakdowns and comprises of the repairs
1o MV and IV networks following a power
foilure.

work s done and daared. The system has
ciher capabiliies o wall, viz.financiol, elc.
Other modules that are very effective in
SAP PM are SAP PM (02) which deals with
proactive maintenance part of the network.

Power mop

As required by law, all activities done on
on engineering or slectical netwark should
be rocorded. The CoT has o log sheet
management system, whers all sieps being
parfermed manuolly or thiough o SCADA
system aro being recorded and archived. The
‘capability of the system i thof 1t olso manages
tesources like fleat management, overtime,
siandby allocotion, NRS dato elc.

» Log sheets

Flowing out of contiol room are fwo sefs
of log shees, one for single complaints
. C/b reset and the oher for sysfem
faults. In any event whera the work
cannat be processed and restored fo
sriginal schamotic dus to o parsistant
foult ke @ domoged 11 k¥ coble, the
iob is over flown to whot is termed
abrormal situation. Qul of the control
room a colculation is made 10 get the
ASAI o ensure thot of ary given ime the
evoilability is over 98%, however during
lood shedding exercises fhis year the
figure could have changed. The division
s sill compiling tha Impoct report of load
shedding in CoT.

Jm—

Abnormal management is o very
tardy procass: All abnormols must be
repoired within 24 hours of occurrence.
The system conliguration must be
rormalised as saon as the repair work
is completed.

of the overhead MV and LV

which will enoble you 1o analyse the
availability and reliobility of complex
and dependent systems efficiently and
ccurately. Conventional analytical tools
such steady state availability colculafions
ar6 unable o hully account for of relavant
variables and e usually based on @
“snap shot in time”. They con tell you what
s possible, not what is peaboble.
FARADIP: FARADIP (failure rote dato in
speciive) is one of the lorgest failure
rate and foilure mode data banks in the
Teliability hos been

1ote data ranges for o nested hiarorchy
of Hems covering elecirical, electronic,
mechanical, matic, instrumentalion
and proteciive devices, Failura mode
Percantoges ore olso 3

*  COMPARE: A quantified reliobilly contred
maintenance package with graphicol
Outputs for use in word processing. It
allows:

Welbull analysis of foilure times with
rophical plots and threa independent
means of assessing significance.
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natworks, the cloaning and painting of poles
and the cutting of frees. These items toka
ploca in occordunce wih  predetrmined
sequence, The remaining flems in this
cotegory are reloted fo froining, icle time,
supervision over confrociors and upgroding
of overheod power lines.

Cables

As in the cose wiih the power lines, the mojorify
of the maintenance performed on fhe cable
network is prompled by breokdowns and
domaoge to the underground coble nefwork.

Technologicl tools used in planning
and scheduling

SAP PM
The good of this system is that the works
enginears input oll their requirements for

reventofive mainienance into he program
‘and when the fime arrives fo. service/maintoin
elctrical equipment, a works order is

enerated by the system 1o ensure fhat the

and resource allocation

Zaro-based budgeting, maintenance
scheduling, planning and depot ossets
Table 3 reflects the model used by the depots
1o allocate resources like funds, artisans,
vehicles 1o specilic tasks over a period. The
<contents given in Table 3 indicate the time
taken 1o fix @ poricular problem of routine
meintenonce on electrical equipment.
Maintenance management plan
Every year th distribution section reviews its
management maintenance plan o be in line
‘with the budgated requirements and compatible
with oll the programs such os SAP PM, efc.
Hawever, some distortion is been encourterod
due to escolation in el of copper conductors
which runs in the region of R22-million.
Lessons learned

Just ke humans, electrical squipment ages
overtime, and this can be occelerated if
the system is overloaded and not being
maintained properly espacially due 1o
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Measure

of equipmes

[T —— For ol brocher 7% of o el braokan oor [ a0
z [ —
] Cloaing whatnon yards [ e oty LY
[ Flocricol mamenance of sbwaion bulegs | _Pec sabsiafion Yoarl for 5% of 2400
5 Borory imonctn o s Iacey 800
. Sapiocn beerio and chorgers [ 30l atrion E
7 Clotrion whatatan bukdngs b sibwnon = 280,
0 Puinkng f sqipeart [met-aub, 19K wc] o casrrent 1% oy 156000
9 Wiorraog of camurers P ncidaes 100% yarly 1,000 000
10 Praesing of wbssalion buidegs Per sabrioson 20 yoans cyde 0050 R
" wiater load reading Par subrioon 100% yeorly 1,000 00
Total 29,260 1654,00
Table 3: Exompler of o3 per iagement
financial cansiraints, Recenly, mainly due 1o = Refurbishment progrom fo be catered  References
theht of copper or non- ferrous metals, the for.0.9. 0 3,5% = 4% budgel for the  [1] WP Nek Manogement for Enginesrs, Tachnclogies
CoT has been exiinguishing fires in order o progre, S 200 wliod Cace T o 2

resiore power fo the consumers in line with
NRS 047/048. With fhis on record some
prevenafive maintenance did sufer a lof and
this may resull in @ number of brownouts if
not blackouts.

Fortunatly this “phenomenon’ seems evident
only on the distribution network while the:
fransmission bockbone is sill intact. The
NERSAs D-forms that the department uses
for repans show compliance dospite the
challenges the city faces with regards to
thelt. Growth alsa poses o huge challengs as
svaryone kinows the SA economy is baoming
and slecticity supply is among athers a basic

Routine checks undsr preventative
maintanance should be done despile il
cther chollenges

A certain percentoge should be collected
from the farifs for mainenance purpose.
This will help and prevant notional
blackouts

The construction division should at ol fime
<communicale and work fogethar with the
mnlMenun:u division in order fo ensure
the m of the system nat be

cnmprmmsod

]

EE Lowin.. Introduction 16 Reliability ond
Engincering.2nd edfion. Singapors: John Wiay

1], L Pintelon, L Gelders and F Van Pupvelde:
mintanance Mapagement. Leuven: Acce.
1595

(4] DI Smith: Refichility, Mairrainabilty ond Risk. &
Eddiion, Oxdord: Buflorworth-Heinemor 1.

(8] NRSD4E2

|6l Maicsengnce Marogement Plan {2006/07)
Hhvens Evary ond Hcricy Dagorimans

(7] somemoinienonce2000, cor

Bl e com

contbutor 16 economic octivly
Just a5 with the rollout of civl canstnuction a it st bl e
i e BEALS ommon Caune Foln asssamat
I the provisian/rollout of slectriciy services. coe Cumviaine Dsrbion Furcion
Recantly, the city Sl COMPARE Coleuloting Oplimeum Mairtencnce Porceriers
ol ik ot Gy o Wmare
and. cables, thereby compromising on FARADIF Foluro ot Dot b Prspecive
availability of supply index from the supply [ Low Vooge
chain management/services side. [ Nermber of Maywal Comvair
The best practices of newest technology on [ Maintenance Maragement Flon
safe, reliable equipment also came under [ laan Tirn To Repeair
the spotlight. In paricular OCBs and VCBs v Mt Yehge
thot s0em o have flaws a3 for as safety is HERA, NatoralErary Rt of Sk A
concerned. For an elecrical & s Navorsl begulotny Spechioion
have o relioble, safe, maintainabla system, o D
the CoT has lenmed hot the lollowing should oy [ ey
form a basis: RAM bty Aveslbilty ard Maintoinobilty
o Systom avollobilly index of over 95% W R T
« Good abnormal situotio Sabt Syl Aveoge errapian Duraon ndes
o Ry T W WO T4 ks T
o iedhiy ‘:ﬂ;:"“‘ ) ey Separicy o A e Pt
»  Ensure that the is inferoctive on SC
s modified In lioe with new assets being = S P
added 1o he network PR r—
. ‘ TIRE Fauk Tree Akt Soivaore
a benchmark for mai budget. o Nacuum Crcut rmabar
&
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Cost and performance implications of
infrastructure investment options

A profect i presently undarway within Eskom Distribution fo develop o relationship between network performance and
Investment expens

diture. The results are ex;

pected fo be used fo revise Eskom Distribution Datwerk aiurmlnﬂ and design

and inform future

ﬂPB( linked Inumi-n schemes and H\- Eskom Distribution drive to improve rvM:ulk pu‘fnlmn:
tween Eskom capital

and network

itis important that

It is imporiant that the relatianship between
Eskem Disiribution copital investment and
network performance be quantiied. Eskom
Distribulion need 1o understond how much it
will cost fo ochieve @ range of improvements
in network performance e.g. how much
il # cost to achieve o 20%, 40% or 60%
improvement in netwark performance and
whot are the most cast-sffeciive options fo
‘achiove fhese improvements?

This paper facuses en the reliobility modelling
of & somple distribution network o determine:
Possible levels of perormance improvement
‘ond relotod cost implications

The paper is structured as follows: the
approach applied ond software used ore
xplained, followed by more deicil on o
pacilic test system (feeder) modelled os port
f this initiative, and the results oblained
and exomple nterventions tested. The final
section concludes with suggestions for future
refinements.

Approach followed

The cbieciive of the project is to understand

the refiabiliy cost relafianship for the Eskem

Distribution network fon o national basis). This
el is of s

by Mortin Comeran, EON Consulting', Dr Clinton Conter-Brown, Eskom
and Deon Viey, NETGroup

Fig. I

This, infwmqhm was combined with nefwork

I i Faadha

Considaring both network charactenstics and
OBerationol environments, An averview of e
9pproach is provided in [1].

Boo and modelling process

All of the Eskom Distribution foeders were
Colegorised by applying o sratiication based
1 & combination of network characiaristics
95 well as the environment in which these
Networks aparate. Feeders were sirafified
Based on the following aspacts:

.

Technology (e.g. overhead or
underground)
Vohage level [ e.g. 6,6 kY, 11 K 22V
Fuuy langth rnnﬂn fo-g. 11 k¥
40k, 4080k, » BO km; 22 V-
\35&...,115 575 i 15 bl
“—__—__——
Foctnoy
W sk e b thork our colfeagea Clewsdho Cuidi
o Guilarmo Lopsrorsa (P4 Consubiegl, Chend Worer

P, s M e P NETGoocr] o Bt
ot

ey
- 2008

for for mociy

difforences in opamsiion wmnm-m_m

configurations in areas with diffesent operationol
mironments, The modiers ere:

+ Humen popylation combinad with
installed capacity, Four 1ones were
oppliod:

Zone A: (o people-and no Eskom

Zone B: [peaple and no Eskom netwark)
Zone C: (high densiy people ond Eskom
el

Zone D: (low density pecple and Eskom
network)

Lightning (L] (low, high)

* Vegelation VG| (low, high)

Pollution [PO] (low, high)

Vaous sources of inkmotion wers: used and
procassed into o spatial grid of 500 % 500 m that
covers the surboce area of South Afrco.

This approoch aflowed for the classification Gnd
eotegorisofion {see types in Table 1) of o of he
Eskom Disibution feedors fn excess of 6000]
bosed onthe dominant operatioral enviranmen:
eharocteristies through which the feeders pass.

REFERENCE
vt
e

Smofhuord googrophic inkormotion systen (GIS),

with network operofing diagroms
(ENS / Reni} o the engineering department.
Thi nkormation formed the boss forthe modals

“Table 1: Modiier combirlion hypes

Another datase required for this onolysis
is cost esfimotes” for possible inferventions
1o improve the reliabilily performance of
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Miain lines 019 | 400
Bronch lines 019 | 300
002 | 400
003 | 400

Table 2: Pt parometors applied.

Me. of customars 68
No. of fonstormens 6
No. of fuses 81
No. of swilches 2

No. of braakers 1
11 4 line length 34,9 km

Fig. 2: Example of natwark diogram

the specific feedars being analysed. Cost

estimales include aspects such as:

o Civil works

o Equipment (e.g. feedar bay, ransformers,
sectionalisers, reclosers efc.]

o Line conductor length

o Tomsport

o lobour

 Coniingency

* Extemal services

Reliability modelling - opproach and

software:

In genaral reliability modelling is based on

failurs and restaration models, defining

the way in which specilic components o

systems fai (failure rate) and whot the averoge

rostoralion/repair fime is {ropair time).

The three basic approaches fo distribulion
systom relicbility modelling are [2:

o Markov modefling lsee e.g. [3]),

«  Mante Carle simulofion (see e.g. [6]), ond
o State enumeration.

Tha approach applied for this analysis was
based on Markay modelling combined wit
state (contingency) enumeration

DISKEL s o computsr pragram ta colculate
prmicihvs rabcbily indices o an alecsic Bsibuton
500 s "

DIGSHENT Powsfoctary Ik an inbegrated powar

e onalys oal It Iy —

e, Son e ddent e

CYMOIST (RAM) 15 o8 odd-on moduls to

CYMDIST dasigmd 1o 0 desibuton wagin
Fl bambsion

msyisg
P

Various saftwora providers make provision for
eloctricol distribution reliobility modelling such
os DISREL’, DIgSILENT Powerfoctory! and
CYMDIST (RAM)’® to name but o few.

Tablo 3; Slagboom feeder charocierisfics.

Technology
Voliage level

MV length rarge

Population copacity | Eskom low density (D]

Modiher category

The is DIgSILENT
P:)wmfu:h:rv Version 13.26 and CYMDIST.
Basic assumplions cpplied

I orderfo modl the reliabily of a distibution
network feeder cortain bosic assumplions
have 1o be made regording the network
state and component foilure rates, The basic
assumptions regarding the network siate
applied in this study ore:

o Natworks ore reasonobly mainiained

o Networks are operated nomally.

T bosic parameters needed for reliobilty
analysis are:

o s: Sustained faiure roto — the overoge

Pollution tow
Ughtning Hah
Vageloicn Low

Tobie 4 Slagboom classcation

frequency of components fauls o folures
peronnum.

& MTTR: Mean fime fo re expech
time (hours) it would toke fo repoir @
companent outaga and restore the sysiem
#o 0 normal aperating state.

The network components identiied in the
modelling were limited 1o major system
components such

fig: 3 Geospolial avarple of Skoghoom 11 kY foeder

rwar Coeas, Viestem Cape.

AMEL 2008
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Refurbishment -
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Fig. 4: DigSLENT network schematic of Siogboom 11 kY fesder

saan a1
s s

FARMERSZ

Fig. 5 fntervention | ~ addiionol recloser

o Main lines
o Bronch lines
o Switches
o Fuses

» Tronsformers

Netwark performance indices need to be
selecied for the onalysis. For the purposes
of this project both SAIDI fsum of customer
interruption durations/nr customers served
[hours per year]) and SAIFI {nr of customer
sustoined interruptions/ne customers served
[por year) were used.

are provided in Table 2
#s mentioned in the approach, modifiers
are used 1o assist in differentiating
f similar dnliuns
al

s
The information from e Exkem GIS system and
‘operofing diogroms was usad o consiruc models
 DSLENT b bty modaling purposss.

These modifiers are ossumed lo vary
the roliabillty parfarmance of relevant
equipment (based on averages supplied
by PA Consulling for the Lotin-American
axperience] and are calculoted bused on
the specific categorlsation of o feedar. The
Jast system, expanded on loter, illustrates
this cofegorisation in mare datail

Weastem Cape
region was selected, namely the Slogboom
Formers 211 KV foeder {Fig 3).

Table 3 summarises the bosic choracteristics
of the sampla faeder.

The Slagboom Farmers 2 feeder was exported
from the GIS and imported and prapared
for reliability analysis within DIGSILENT. The

1 61st AMEU Convention

Main ines

Branch lines.

Switch
Fuse
Transiormar

Tobls 5 Failur pararpelers ~ cotegory D3

Table 6 Mm.m. Impoct on pedormance,

Slagboom_Formers 2 feedar is represented
schematicolly n Fig. 4.

The aperating environment classification
apslied 1o this feeder is based on the
approoch as described in section 2.1 and
summarised in Table 4.

The impact of the foedar classification ltype
D3 environment) on foilure parameters is
provided in Table 5.

Results

The potetiol performance of o nehwork, while
influonced by the operafionol environment,
s mainly defarminad vio the inherent design
characleristics of the network e.g. lengths of
fiediers, number of customers supplied per
foeder, inter-connachivity behwean foeders and
redundancy of equipment

These structural issues are influenced by
CAPEX investmrt decisions, as are mode
vio network plonning and design. A well
mointained and oparated network can
only perform os well os is dictated by its
inherent design characteristics. For any given
network with a sat of possible maintenance
interventions, théte Is o point beyond which
oddiicnal expandiure via CAPEX solutions
will result in improved performance as
compured o OPEX expanditure 4]

VWhie efichiity ossassmont mecs provide nsight
inko e eistiog sk of dstibution sysems, theic
ol vl i e obilt to cuansiy the impact of
infrostore improvement cpions.

Impoct of modifiers

Two bosic scanonios were anolysed:

 The first is the basic network design
without any changes or modifiers applied,
callad *hase case”,

In the second the snvironmentel
operational classilication modifiers
(category D3) associated with this feeder
“Cat D3” ore applied.

Referring ta Table 6, it s evident that fhe type of

AMEU 2008
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.
= Cat D3 13,00 | 3,30
IVZ - Line. 1,80 | 296
hiad ] % Chonge | -9.23 | -10,30
L o V2 - Line2 7,34 1,84
5 % Change | 43,54 | 44,24
V2 - Overoll 10,42 241
= % Change | -19.83 20,78

Tobla 7: Infervention | impact,

#¥intervention 1= +38

Fig. 7: Reiotianship batwean cosf and.
rebabilty (SAD1)

environment within which this foeder aperctes

€an significontly contribute ta @ change in

SAIDI ond SAIFI (in this case o chenge of

Gppraximately 25%). Consideration of the

Operoting eenironment is hance critcol

Onalysing network performance.

Impact of infrostructure interventions

Trpical infrostructure options that o predictive

teliabilty model ean simulate include [5]

* Line reclosers

Sectianolising swiches

Mew feeder tie points

Feedar automation

Undengrounding circuis

Raplacement of aging equipm

Lood transfors between feeders

Naw subatation and substation

axponsions

* New iseders and feeder exponsions

For dlustrative porposes hwa inferventions ore

Proposed o improve the basic performance of

the somple foeder. Simulations ore performed

ot snch insarvention:

® The fist intarvention (V1] is fo odd @
recloser g illustrated in Fig. 5.

* The secand infervention (IV2) s to splt the

A

k%m

Intervention 10verail +19.8% #
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Fig. 6: fneevention Z - Gl spl.

circu by odding o new fesder
o it s

Toble 8: Interveriion 2 spact

Signilicant improvements in network

as iustrated in Fig, &

The comparative
results are provided in
Tables 7 and 8.

Combining the SAIDI reliability
results obfained for these two
interventions with the cost
estimates required for their
implementation, the cost to
beneit chart in Fig. 7 is plotied.
The same can be done for
SAFF|

In this specific cose an
initial improvement of
approximotoly 3,8% in SAIDI
perlormance can be achieved
by spending approximately
R120 000 i.e. R240 000 per SAIDI hour
redction. An improvement ol approximately
16% can be achieved ot a cost of 12,6

moy require fopolagy
changes.

Therois @ diminishing refurn an investment
in ferms of addiional mprovement in
reliobility for mora costly infrastructurs
invesiments.

Further sarmple networks are being studied o

that the results for o range of reprasentative

nehworks con be used fo

« Detecmine the most cosf-effective
infrasteucture opfions to improv network
perormance fordifferent ypes of networks

from urban cable netwerks to

deep rurol ovethead networks supplying

ol slscirificofion) aperoing in different
enviconments.

& Dotermine o relafionship beheeen network
perdormonce and costfor the entire Eskom
Distrbution network,
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Engineering skills
key to effective service delivery

Large and smaller

future place increasing strain on resources. In additio
increasing. These pressures are na less apparent in
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and projects in South Africa are already and will in the

situation, what impact is It having, and where to from here?

It is now cammon cause tha in Sauth Afrca
we are faced with a chronic skills shortage
in the enginesring sector. W ora facod
with o multi-foceted problem in this respoct,
including factors such as:

o The historicol ducation legacy in South

the pressures around skills availability and development are
elecirical and other engineering industries, How serious Is this

by fon McKechnie ond Stan Bridgens, South African fnstitute of
Electrical Engineers (SAIEE)

and an inabilly o obloin (and/or atiroct)
<toff with oppropricte skills and experience

o,
developed in the population.
A globol demand forskilsin s seclor wilh
i resuftant globol mobily of hese skils
« The deficiencies in the prasent school
system and in poriculor the low numbers
of leamers with sufficient grade levels in
% and science to underake ferfiary
edugalion in the engineering sector.

.

The collapse of traditional arfisanal

iraining.

o An inodequate cantribution through the
SETAS.

These resources ond skills-related problems
are reflected ocross the industrial and
engineering sactorin South Afrca, confronting,
us with @ huge intemational chollange, and
global competition for a finite quantity of
these raquirements, By way of llustration, in
prasenting their intarim results in March 2007
in Johannesburg, Sasol reported *moderate
delays and increased cosis” on cerfain of
thair prajects, owing fo o global shortage
of enginsering ond construction resources.
They provided inferesting figures, citing their
internal studies on some 184 projects with @
value of R&2-billion that would mateialise
over the next few years. Thess studies
indicoted thot projects were likely 1o fake some
11% longar fo.complete than frst anficipated.
Sasel CEO Pat Davies was reported os
saying that @ recently-released intemational
benchmark suggested that projects indexed gf
a cost of 100 in 2002, came in 60% higher
in 2005 and wers likely 10 be indexed at 180
by 2008.
These same challenges are being experienced
ocross the various engineering industries,
% fand electricel

such as maintenancs, planning, design ond
engineering managament and, for example,
slectrical network monagement and status

Situational analysis

Comparot
an illumine

international figures provide
ng perspeciive on our skilled
rescurcss in the engineering sector in South
Alrica. Compurnlive figures indicate that the
USA produces in the order of 380 enginears
per million peaple, China 225/mil, India 95/
mill, and Souh Africo about 45/mill. Other
studies show that whereos Westem Europe,
Norh Americo, India end China have between
130 and 450 pesple per engineer, only one
out every 3200 South Aficans is an engineer,
which reprosnts batween o %en and 20 fies
disadvontage. Consider olso that @ counry
ke Tatwan, which has holf he population size
of South Alrca, produces about fon fimes the
fumber of groduste engineers os South Alrca.
Similarly betwean 30% and 46%f oll groductes
in Chino are in engineering — about half o
million graduate engineers and technicians
produced per yeor.

South Africa produced an average of
opproximotaly 1272 engineers and 2036
technicions and fachnologists of oll diciplines
por annum [averoged over o seven year period
152004, the highest percersoge group in both
caegaries being in the disciplino of eloctrical
engineeing (around 35% ofthtofal number cf
uiversiy enginearing groductes ond 38% of e
wniversty of technology engineering groductes
over the seven years from 1998 to 2004).
These figures, compiled by the Engineering
Council of South Afrca (ECSA) for the period
between 1998 and 200£, are very inferesting,
although some recent analysis suggests that
fhey may be slightly understoted, the number
of engineering graduates being closer to
1400 and the number of technician and
Jechnologist graduates a itle over 3000 par
year. Figures for subsequent yecrs are nal
prusently avoilable from ECSA, Nevertheless,
the following graphs are interesting:

While accurste data for subsequent years is
o presantly available, the frends clearly show
thot there ore some significant chollenges
chead, It has been made clear by the
Departmant of Education and the Joint
Initiative for Priority Skills Acquisitien (JIPSA)
task team thot the level of graduate engineers

distribution). We are foced with on angeing
exodus of d and experienced stoff,
plocement in many instonces of relatively
inexperienced persons in positions of
respansibilty for which they are ill-equipped
ond often thersfora “set up for failure®,
i mentoring and fraining dus 1o
the exodus of skilled and experienced stofl

7
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UNIVERSITIES - GRADUATE ENGINEERS

needs to ba increased from the prasent levels.
of 1300/1400 per year 162400 within he nax!
fourfo five years, This problem is sxacerbated
by the crisis in engineering education where:
stoff voconcias are at astonishingly high levels,
In addition, academic solarées in the technical
fields hove been eroded so signiicontly
recently thot fillng vacant pests, let alone.

10000
— —Graduate
] enrol
——Elec grad
g E
I

Fig. 2: Envoflment and geoduation fgures of unhersies (groducte rigingar).

e —————
UNIVERSITIES - GRADUATE ENGINEERS

000 +—————————————————]

~+—Enrolled

——Target

Igroducte engineérs).

Fig. 3: JIPSA forgets for universiies

Mt

1300/1400 2400

400
800 >2

>7000[1:4]

JIPSA report March 07 refers to a target

of 50 000 engineersitech and artisans by 2010

IPSA orgens.
Fig. 4: Exropoloted mq‘..mmnnlwimwnmaﬂ-mmbdmdwﬂ et
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gently 9 needed
o deal wilh the increased siudent numbers, is
very diffcult  not completely impassible.

It is important o understand that the skills
shortage is baing exparienced across
the engineering feam. In considering the
composition of the engineering feam, the
traditional pyromidal medl, comprising
enginaers, technologists, techeicians, and
skilled and unskilled artisans provides o useful
insight. While shortoges are experienced
ocross the board, the base of the pyremid
{the artisan level) is porheulerly problematic
and requires urgent attention to stobilise this
foundaticn of the resource base.

The collagsa of the traditional arison fraining
structures hos resuled in levels of erlsan trining
dropping significantly. Previous. reports have
indicated numbess around 30 000 registered
artison apprentices in 1975 dropping to an
estimated 3000 in 200, Mare recant raports
indicate fha the county is producing around
8000 quollied orfisons per year #rough the
combined Indlela and SETA processes. The
March 2007 JIPSA report also notes tha while
the aconomy is praducing approsimately SCC0
{SETA) artsons per year, research indicates that
atbeost 12 500 orfisans should be produced per
year over the next four years. Chher indicotions
are that this figure should be much higher os
aka nofed in fhe grophical illustration below.
The reported average age of arisans in South
frica ot present s in the midfies.

Much therefore remains fo be done,
particularly it one notes, for exemple, that in
the past feur years to March 2008, while the
throughput of the COTT/Indlela process fler
automafive eng; eleciricol eng; mechanical
#ng; senvice, monufact ond process fechn;
physicol plonning and construction sectors]
has remained largely consistent ot an average:
of 3079 passes/annum, tha pass rafe has
dropped consistanly sach year from 49% in
200475 fo 37% in 2007/8.

1F wa then consider the pyromidal siructure of
tha angineering team, and assuming we need
at laast 0s many technologists o enginsers,
we probably need 10 at least incrmase the
number of technologists (BTachs] up to about
2400 per yeor (about 3 x fime curment 800/
‘onnum) and the number of Nationol Diploma:
aradudtes up to of least about 7000 per
onnum. f we then foctor in the number of
arfisan requited, and look af the curent
reported apprenticeship and production
levels,the challenges are obvieus.




While there are various initiotives aimed ot
increasing the output of our engineering
teom, such as the JIPSA inftiative o3 just
mentioned, the essential limitation with
schemes such a3 this is thot they will anly hove
o significant impact aver fhe medium 16 long
serm. Furthermere, in order fo produce more
enginears, technologisis and fechnicians, it
s nacessary fo fsed more students info the
tertiory education system. This means tha i
s criicolly necessary 1o increase the number
of *qualifying students” - those with good
encugh school grodes in mathemotics ond
science, the right optitudes and the right
lavel of preparation {and of course the right
committmen],

It s imporiant fo understond this pipeline of

ind more

availabilty and refention of skilled resources
have been identified. These distribution
indusiry problems ore effectively nnamur real
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O os-yel unpublished ond more brood-
ranging investigative studies hove further
ilusrated tho edent of 70 problem in the

crisis area, along with the g reserve:

survayed i d 2003

g Labil i

faced in South Africa, ond skiled resaurces

hove been identiied o3 being fundamertol

fssues, wih o significant resulfont impac! in
i Sl

from  significant sample of the distbution
sector wtilities:
o Only opproximately o third of the

infrostructure

NERSA (the notional energy regulator)
commissianed on independent somple oudit
of sloven distribution uilifies o few years
o0 and the report wos complated in 2008,
o5 included two Eskom

large metropolifan municipalities a3 well

will b said shortly. Contrary o assartions.
made In suppert of the proposed new
Built Environment Professions Bil (of which
engineering forms o par), professionol
eogistration is noi the primary bofileneck i this
piplina in developing skills, rer & i o racist
gatakooping role as has been alleged. Tha
siatistics show thot of all ECSA registrations
in the post three years, 56% were FOls.
In elactricol enginesring; 61% of oll new

f ) 001

a3 smaller The results were
both inferesting and in the main of huge
concern. To highiight a few of the results of
his indopordet oudit
» The audit reported that the findings in
respect of the twa Eskom distibutors
udited were markedly diffarent from the
municipal uiites, ond they wera found fo
be woll-un and manoged undertokings
General findings included excellent and
comprehensive asset management and
mainamonce sysems, odecuole funding

and August 2008 wers POls.

As olready noted, sufficient ovailability
of sultable lscturars and futors remains o
significant challenge in addressing any increase
in enrolment numbers and throughput.

In respect of arisans, i is encouraging that
in the kst few years in parficulor, industry hos
realised the need o estoblish cesention and
raining programmes i order o secura the
skilled resources that ore required. It is also
encourging that govemment appears fo
hove also redlised the urgent requirements
and ‘apparent inability of exisfing structures.
1o deliver the mquired skils bose.

1t is quite clear from Industry raports ond
comments that the current SETA approach is
nol working in delivering the raquired skills
and quanfity of skills required in this saclor,
and that @ compete review of fhe corrent
philosophy and structure is required. Indeed,
the reveltions in May 2008 of large scole
alleged comuption and other issues within
tha Energy SETA for example further serve fo
underscors thie urgent nacessiy o re-evaluate
the system and plot an cppropricle course
with industry that will address the problem in
@ sustainable ond effective manner.

Electrical sector

The deawn-cut electricity distribution industry
restructuring process has mmud uncariainty
and buted to in

far
odsquote stoffing i =u skills levels with
access to sound and compatent technical
expertise, ond odequate resources
throughout,

In the case of the large mu |
undertakings and mefros, the audit
found that this class of utility displays
a level of robusiness which con be
seen to be “foltering”, and commented
specifically that lack of siment since
the advent of the EOI r-ﬂmdunnghwms
was now evident. It also

competent stafl.
I only 15% of those utlities surveyed wos.
the natwork found 0 be in an accaptabla
condiion.
Acceptoble maintenonce plans were only
available in opproximately 43%, and
acceptable techvical assat regsters in only
23% of the uilies surveyed,

The network’s opsrationel end mainfenance
conditions, and the key supporl planning
{ssues as nofed obove, ore significantly
influenced ond impacted by the insufficient
competent staffing levels found.

The situation of Eskom, while more broad-
aching within the slectrical sectar, is also
illyminoting. At o recent presentafion o fhe
Engincering Council of Sauth Africa, while
some positiva frends were indicoted in respect
of fechnologists and techicians, significant
challenges were seen 1o exist ai the engineer
‘and artisan level. Given the ratio of engineers
fo artisons in the engineering team (os
illustrated eorfier), fhis is surely on indicotion
that antisanal fraining in pariculor must be o
major issue of concem moying forward. In
raspect of groduate engineers, | have heard
unoflicial numbers hat Eskom s down from
about 3500 graduate engineers in 1998 1o
obout 1000 today.

Eskom, a3 on exomple, is nowackling troing
S o

that it was increasingly evidant that
a doarth of skilled siaff has resulied
in the embrittlement of manogement
resources and loss of contrel over
essential technical elaments such as
plonning ond protection. The oudit
alsa highlighted insufficient investment
in refurbishment an

ly whore 1
focus will be on developing on-the-job skills
ot lewels.of the enginesring tsom.
Challenges and constraints

The 2007 malric results again underdined
the mojor challénges foced in respact of the

processes ond continued loss of skills
coupled with an increase in the average
age of skilled senior staff
i th case of smalfler municipalifes, these
underiokings were found to be generally
in poor shape, being haavily under-
resourced and siressed in the defivery
of the required levels of services and the
audit report noted *fhera is lifle doubt that
sonous customer complaints are in the
plp-hm General findings also included
sha the retwerks ore in a poor sfote of
repair, stoff ore demofivated and often
m.mll-& very fow formal systems for
mainfenance management are in place,
there is poor housekeeping and there is

.

ishment and mointenance land confinues
o.dos s0], and porticulor problems related o

7

fochnicians with consaquent risks when
they lacv.

taniory engincesing programmes. The number
of higher grode posses in mathematics
reportedly increlised marginally by 0,8%,
while the numbar of higher grode passes
in sciance decraased by 5,6%. This against
raported increases in the standard grode level
‘passes for these subjects of 12,1% and 7,6%
respectively, The Minister of Educafion nofed
“with some alarm fhe inodequate progress
in higher grode passes in mathematics ond
science”. She added thot “However, there
are encouraging signs of progress. Our
Dinaledi schools iniiotive (the introduction of
centres of excellence in maths and science)
‘must be given focused atention and support
a3 must our prionty of ensuring that every
chitd studying mathematics and science hos

AMED 2008
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Grade 10 1o the end of a fypical enginsering
dagrea is sight years, with na oliawance mode
for GAP years and ofher assorted ach
implies that i fakes.of leost ten 10 eleven years
o produce a professional engincer beginning
fo be indapendanly produciive. And the fime
1o produce & regisiered Blech tachnologit or
a NDip fachnician s naf a ot shorter, Puing it

inGrode

repor notes that despite highlevel govemment
stotements that seem 1o accep the pofential
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(PDIs) - this in @ scenario where registrafion
is still sfectively voluntory dve o deloys in
the of the identification of

of & well-managed tion policy 1o
alleviote our skills shortage, these have ot
been followed through. The orticle siotes
that in 2006 just 194 permils were granted
for paaple with scarce skils, under o quola
system fhat allowed for 47600

102008 who deckdes o loke up nginsering
will [ he or she posses everything olong the
‘way ond graduates in four years, which is not
the average) enly enfer indusiry in 2015 ond
be oligible for registration os a professional
engineer in 2018

Furthermare, in considering increases in
throughput and shudent numbers, the challenges
of funding and teaching resourcing in the
testiory enginsering sector ore signficant.

The skills sharlage in tha enginearing and
bechnical sector is not unique 1o South Alrico,
and is o globol issue. This implies that these
skills are globolly morketoble and sought
alter. Ratention of existing skills is thersfore.
o challenga requiring priority.ofantion; os
the competifion to aftract new skills is high.
This has significant implications in terms
of micro issues such oy career growth and
opportunities, aftractions of other sectors
‘and eamings fand therefore costs), and is
significantly influenced by macro issues in the
‘couniry, including quality of e and sacurity
Rafention of skills within tha anginearing sector
is particularly imparant, as the nature of the.
sducation and training received, for example.
problem solving ond onalytical skills, make
technically trained people aftractive fo ofher
sectors whera financiol and other caroer
banafits may be better.

The shortoge of skilled resources olso rsults
in supply and demand imbalances driving
resaurce cos's higher An inability by distibution
utifies 1o adequately address fhis through
mwnr«mmdmmbwlhluwrmo&#-
rolated costs further the situation

The global nature of the skils shortage alse
implies thot importation of skills is not en

and Sandy Johnson of COE (Cantre for
Development and Enterprise, an independent
policy research and advocacy organisation)
point out that in South Alrica we face three
realiies:
« We operate in a global market for skils.
« Wesimuggle with a historical legacy which
developed skills disproportionately in our
+ W ara lollowieg a poth f economic
growth thet will not be sustainable if we
‘donot echieve on urgent and large-scale
injaction of skills into the sconomy.

In discussing the importation of skills, the

Whil thi has repartedly

improved in the past year, significant

challenges still remain in respect of being

able to import engineering and technical skills

i lobol shuakon. Those include o st
butthe

angineering work. The historical legacy implies
hat ransioration growth hoxta com argely
from the younger generation in fhe indusiry,
and it is encouroging that ihis seems 1o be
happening through sducation throughput and
subsequent entrans fe the indusiry. Cericinly,
our SMEE membership demogrophics olso
reflact that this ransformation process is
happaning af an encouraging end increasing
rofe.

lme “push” ond “pull” factors) that need to be
‘addressed o make South Alrica an otiractive
place for skillad members of the engineering
sector to. praciice their profession or frade.
Challenges in respect of issves such as
cultural idicsynerasios, language. dificulies,
retention of inteliectual capital and relative
ool

With fhe engoing skils sheriage and indusiry
demands In the enginearing sector, many
younger and/or less experienced members of
the angineering feam ore finding themselves
placed relalivaly eorly in their careers in
positions of significant technical andfor
manogetial respensibility. It is imporfant that
these peopla are no *sl up fo o throvgh

10 be oddressed in ordar fo effecively uiise
sklls imporiation os one of e aptions in the
basket of possible salutions.

Furihermare, problems hove clready baen
encountered in South Africa in respect of
imported skilled resources, and the relative
standord ond level of thoss skills. Registration
or licensing of tachnical persans is an important
issus, in respect of bofh direct and indirect
scley issves ralating so enginesing personnel
and the public, and generol protection of

imported to be utlsed in pasifions
responsibilty withaut due consideration of
these issues beforehond, whers the lavels of
iraining ond experience have subsequently
been found 16 be inadequate in respect of
(internationally benchmarked) South African

their rol and mentorship s
akey support mechanism fo ssist people such
as these, and indeed oll younger members.
of the engineoring team, in the successful
develapment af their careers.
Unfortunately the demands of work
commitmants meon fhot in some orgarisafions’
senior enginesring stafl are stretched and
unable 1o offer younger members of the
angineering teom this mantoring focily. In
other organisations there may simply not
be thot reservoir of senior advisors and
sxperience avoiloble. This is o key challenge
that must be further addressed as a matter of
urgency, through utilities and industry directly
s wall os through fhe various insfitutes and
enginesring industry associctians.

Conclusions and the way forward
Wisclear

of appointment leg. fechnalogist va engineer],
or where diffculy is encountered in verifying
and/or benchmarking foreign qualifications.
Mgwqmmg standords in this respect is not
o5 has sometimes been alleged,
_but is an essenial realty detemined by the
" naed o protect the inferasts of the public and
‘maintoin health and safety standards, ol in
accordance with infemational benchmarks.
‘While optimisafion of the processes involved
st be regularly ossessed ond enhanced os
appropriote, porficulory fo ensure. efficiency
within an objective and foir framework ond
process, compromising stondards is not on
opfion,
Industey transformatian and skills growth
o hvortoged sector is
ertical to addressing the skil shoroges being
exparienced in South Alrica. It is encouroging
1o nofs ECSA siolstics that in the lost fhves
years, 56% of all new registrations hove
baen previously disodvantaged individuals

lies chead in addressing tha skills rescurces
issues ond problems, pariculary in the short
term but also-in-respact of tha medium cnd
longer tem, but it s equelly dear that they wil
oy be solved by oll the stakeholders puting
eside difersnces inideclogieal and consrined
thinking, thinking “out h bow”, and by working
fowards o commen vision and purpose.

Skills availability across the board is o key issve
in resolving and manoging the present problems.
througheus the elactricily suppiy chain including
atthedisiributon lsvel, We need anindusty and
supply-chain.wide co-ordinated and rechstic
sirategy (without. wishiul thinking] on.skills
ention, usage, developmen and

The skls shodoges and skils demands in the
enginasring secior are not confined fo South
Airien — it is @ global shortoge and demand
problam. We gre therefore compefing in
globol rorket place for hese scorce skill and
our strotegies 1o both refain exisling skills ond
teact odditonal skils nead o reflect tha

Mumj
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electric

nd leading
power cable

supplier

CBl-electric: african cables

™ Market leader in design,
development and manufacture
of electric power cables

Supplying low, medium and high
voltage cables to the African market

Placing emphasis on technological
innovation and quality delivery

™ Committed to superior safety,
occupational health and environmental
management procedures

Black Economic Empowerment increased
to 32.5%

Focused on achieving complete customer
satisfaction

CBl-electric: power installations

™ Specialists in the installation and maintenance of
high and medium voltage cables

® Only cable inswallation company in southern
Africa with ISO 9001 accreditation

CBl-electric: african cables

g 1930 - Stosl Road, Peacobaven Vorseniging 1939, South Africa I(I/) I I@
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Furiharmore, arganic skills growdh fokes time,
and realistic ond affective plans nesd to be
implemeanted now, from the problems in the
schocling syster upwards info the tertiary
level, and in terms f an-the-job raining and
mentoring.

The JIPSA approach clearly identifies thiae
core sralegies, nomely 1o increase fertiory
ufput, import approgriate skills and o ratain
current skills. Tha Imporiance of fhe lafter, lo
etoin existing skills within both indusiry and the
‘couniry as meriticned eorier in fhis document,
cannol be overemphasised. We therefors
need 1o be coutious aboutthe signals we send
and the policies we odopt, at @ micra ond
macro level, if we wont fo affract ond refain
these mobile and morketable skills

Cluarly there are some challenges thot
urgently need to be oddressed now, in ordar
fo encourage ond nurture an interest in, and
oMty o, science,

the skills resources and operotional issues
Finance minister Travor Manual commented.
on this last year after numerous calls for
the suspension of affirmative action. In &
rather infarosting chaice of words, he said
that the inent of the Employment Equity act
was “abundantly clear”, although he said
it "was sodly abused in proctice”. As Dove
Mans (the Cape edilor of Business Doyl
pot it In an aricle in March 2007: “There is
no need o scrop employment equity — just
apply it faidy and sensibly as was intended”.
He commented further that instead of being
applied in a nuanced manner which inchodes
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knowledgs ard martoring tham. This concept
and process neads o be encouraged and
supporied, actively marketed and made o
bbe an atfractive option.

The emgloyment of such displaced or early
refired skills is considered o ba o viable
option, There ore however a number of ssues
it negofivaly Influence this sirategy, as well s
the strateqy of ulsing outsourced sk, These:
include, for aamplo, issues around rolofvaly
nerous accountabiliies and responsibilies
for engineers in line funclions within reporting
structures thaf are misaligned, for sxample in
terms of autharity issues or whare there is o

pr i
preference, but not 1o the exclusion of whites

taken info occount, i has tended 1o become
& non subtla numbars game. This remains o
challenge to b addressed.

amongst cur youth. in a recant poper prepared
by Prof. Hu Hanrahon ond others entifled
“Engineering Education in South Africa: In
fragile gaod health, denial orcrsi”, the need
was clearly identified fo “get them young”l
This hos a signiicont implication for not only
aducators in the schooling system, but for the

profassional \mmmmmmmw
associafions and bodies, to effectivaly and

proacively morket technical carsers o our
youth. This implies both o direct opprooach, os
el s in eiroct approash trough he afecive

fond | suspect parallels
con be identfied in other angineering sectors
including mining), he current trend of
oulsourcing within the electricity distribution
(ond other} sactors, while possibly being
on effective short ferm solufion, does lifile
to empower the owner, and

lack of of the engineering ar
fechnical sses. This can sl for exomole,
i sorious ding of the impact

o, or delays in moking, eriicol angineering
decisions, will resultant risks and effects in
respect of healh and sofety, operational and/
or ecanomic foctors.

Effective menforship must thersfore be seen os
o critical outcome of any infervention thraugh
employment of such skills Mentorship must be:
o key deliveroble and perfommance criterion
i o ich irrvson, o indeed must be

enhances the risks of unraliabillty and failure
in fhe longar term. Inodequate delegation
of authority to outsourced consultants
and companies, within the responsibility
hmrk dictated by retwork operational

a3 wel os

‘the industry
in general, and the resources of profussional
insfitutions and industry ossociations must
be more effectively mobilised. The SAIEE
for example, hos established a voluntary
eronsip progronie whseby cpprcnail

rkeing of oppropr
modal i he vorious commintes.
Addressing these educational issues is
howaver clearly @ longer term issue and
potential impact. The mere pressing issue
s how s the couniry and the electrical and
darbion kxduﬂry-mbﬁ\lmplmmh

nds of the

lmkh and safely issues [for one exomple as
the rasponsible or designated person i e
of the OHS Act)

services ovolable s menlors. Clearly fhis is
ot 0 soring poitin eking up suiinable

outsourced resource and 1o the utilty
Furtharmora, retention by the

mmwwwummmm

infrastruciure owner of the assat/engineenng

dlmlupmem m maintenance this counlry
desperately needs and which government has
commitied itself o daliver  the demands of
the nest fiv, ten and 15 years.

s notad earlier, # is clat thet we ore part of
aglobal market for siled pecple, pariicularly
i technical disciplines such a5 snginesriog,
and we fherefore nead fa compate

glabolly makile kil in o global markeiplaca,
In South Africo, wa are nof a special cose

for thess !

of the enginearing actiities is unlikely 10 be
achiaved becausn of the inherent undarlying
skills and msource shortages that necessitated
outsourcing, It is therefore essentil that

in respect of
vddrmmg the economic issues impacting
on facilitating skills development and
learning, and the SAIEE is proud of its long.
established bursary schame which has
grown in the past year to the extent that
bursaries to fhe vah:- of nearly R?SB 000

engineering

ondlnirulnmm undertakings) have the in-
16 frstly d

, and
rvice for industry companies has been

It is hawever an unfortunate reclity that in

vork o senvcas, ensuta proper negraion
and o octivities
i d and to relgin

that can expect speciol ions in this
respect. As in any market, we need o sell our
pull facters and we need to minimise our push
facters - not just to otract odditional skills o
come to South Africo, but to retain those we
hove. Anl it is indeed about percepfions {os
well os the hard reality). In the same vain, this
principle is applicable on o micro-basis within
he indusiry sector os wall as on o macro ond
country basis.
.-

s ot ohiaaine i gaperience
infernally

Thera is a large body of engineers no langer
prolessionally active, or no longer oclive
spocilically in the electricity and distribution
sector ~ the so-colled “grey power”. Thare
have baen some Intiatives 1o bring them
baek into the private and public sactor
to assist younger and less axperianced

b
of the principle of affimmative action and the
nead o scrop the paliey in order 1o address

engineers, techniclans and

ore ineffe
in mn-ﬂ of the successiul throughput.
In o paricular cose study for a lorge
municipal electricity ulifity over fhree years,
73 bursaries were offered 1o historically
disadvontaged individuals (17 85c Eng;
40 NDip Elect:/Science; 13 Fin./Audil.;
thres olher). Of the 57 ‘engineering
team’ bursars, slevan declined the offer
o dropped out, sevan have completed
their three year course of study and the
remaining 39 are still studying of which
7 i

ferm, troining them in the

45%) are expocted fo

, onslorring

o in summory, of the 57
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resources offered bur

enial engineering h

.1 42%) will probably be available to il tha skill

the enginsering feam within thot

. It is clso

ot aifered of toke up positions e

pertinent o no
f mantoring, o

utiliy in theie abilit o properly indy

mentor these new resources of

sulfcient xperienced engine

Furthermore, there is
substanfiol propartion of e
grammes do se because of the excellent bursory support they

ntorest is nal In enginsering.

As a resull, many of these leamers drop out, offen offer o few

years in the pro me.

The SAIEE hos also noted o cone decline in bursary
applications received, from over 1500 applicafions in 2005 fo
around 50 for 2008, A de: trend in acodemic olity of
applications has also bean noled ond indscations from informel
enquiries indicote thot this is nof @ unique experience within
the engineering sector. Claarly an infensive siudy of the bursary
environment, and sstablishment of the key success factors
afluences is required fo effectively anhonce the

and neg

s, particulorly for students

prospacts of suceass for bursary s
fram less priviloged and discdvantoged bockgrounds

The issues and peoblems around the leamerships that have

replaced the traditional apprentice fraining must be urgently

oddressed, Particular issues inelu

© Appropr
application
of success and i

e antry standords, coupled with effective
tesiing, o anhonce tha probobilily

ond effective mecsurement
feedback hos indiceted that
required cannot be effectively assessed

Establishment of gppropri
standards. In
3 Gl o

ond are aiso not applicable fo some
ribusicn mainfenance hos been
further development of
ing s

in the warkpl
specific applications (dish
one axample raised), raquiring
While such additional
c requirament regardless, industry
cument situation is not effective. As

customised Ir
probably o ge
feadback is tha
2 particulor case study at o major slectricity

an example.
distribution umdertaking revealed thot after ongoing
attempts fo moke use of the refevant SETA skills produd,
disbanded and o set of 20 incumbents

this ffort has been
is now being trained in-house.

s considaring reviving

Spaculation that governme

Distribution networks
just got better

N-Series three phase automatic
recloser with advanced
controller

* Up to 38kV system voltage

316 marine grade stainless steel tank and
control cubicle

« Fully insulated bushing arrangement

¢ Advanced “plug-and-play” communications

* Ethernet, RS485, V23 FSK, 4 x RS232 ports

* Multi-protocol support including DNP3

« Extensive measurement, load profiling and
rapomng features

Switeh

s as praviously
It is quite clear tho! @ complete
and SETA struchures is

Anprenticeship troining ¢
sraging.
Teassessmant of the current approach

ans therefore &

urgently necessary.
s claar that the development of solutions o the skills crisis
urgent ond coherent strotegic

8 o complex issun, demandin
and industry, together with the

d of warning: unlest we can

hould end an o we
g

d by extension address the staf

skills eris
nstifutions of

and infrostructural inodequacies at mon
higher lsarning, we are likely 1o lose the few ded

ja will then most certainly nat be likely fo afiroct any

coted educators

we hove

Sthers, This is o matter of national imporfance

AMEU 2008

System (WSOS) for MV feeder nutnmallnn
and featuring a double alert system

= Waveform capture for ease of fault
investigation

= Harmonic analysis

Distribution Automation Specialists
pringbok

Tel: (011) 230 5700

Fax: (011) 230 5794
sales@nulec.co.za

WWW. ulec.co.za
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Skills development for network planners in
Eskom's distribution business

The current skills base in Eskom's Distribution Network Planning environment is strained with

lack of sufficient training programmes

training which makes it difficult for the staff to attend development courses in their quest to

h staff turnover ond o

network plunm The only form of training that is available is -umwd

classroom-based
the saw" (the Seven Habits of Highly Effective People - Steven Covey).

The gap in the ability o deliver sffective on
demand training has introduced the need
1o davelop @ “biended leaming* solution.
Blended leaming incorporates the mos!
efficient and effeciive combinctions of
learning delivery methods. From treditionol
classroom-based learming fo the modern
6-leaming or web-based leaming that can
be accessed via o learning monagement
system (LMS) such os the Myleorning system
cumgntly in use by Eskom, The infention of the
anline training is to skll the newly appointed
network planning engineers fo 0 competence.
level required to effectively perform their job
function.

E-Lsarning is o relatively new concapt in
engineering within the Eskom disiribution
network plnning environment, The system
allows on individual, ‘the prospeciiva leamer”
1o log anfo e LS and fo aither seli-envol or
ba pre- i

rpen

by Sanjian Malopermol, Eskom

knowledge and skill fo provide: technology
support ond development fo the distribution
industry.

The network planning techrology development
team,kocatedin e Peswer lont secion of ARC.

learning approach was adopted which
enforces e-laaning with the viriual classroom
and the focilitated training fhat completes
the blended learning environment. This
approach is represented in Fig. 1.

Thy f the distribuiion technical

slandardisation of the more than 120 Eskom
Distibution network planners spread over
Sauth Africa

The six Eskom distribution network planning
regions are responsible for the sirafegic
development of the distrbution network fo
ansure its sustainability info the future, from
both an eleciricity demand and netwark
refibily perspeciive

Tha rogionc! disibuton neor planing

sections b cad high saff tumover

distribution nenwork planning envi it

In rder o assist the leomer and to create:
o logicol flow to the coursewars, from an
instructional design perspactive, the course
is modularised 1o enable leaming in modular
sactions. The training programme covers
the' contents of each of the sianderds and
guidelines for Network Planning undar the
Tachnical Steering Commities of Distribution

At prosant the network master planning ond
natwork developmant planning methodelogy
course has been developed. In futuro a set
of 20 modules wil form port of the network
planning training programme that will be
avoilabla fo all Eskom stafl. Access fo these

modules con be made available to thes

mambers of the AMEL. -
This paper provides an overview of the
network planning madules 10 ba developed
on Myleaming,

The Industry Associalion Resource Cenire
(IARC), positionad under he sustainability and
innovation dapariment within the corporate
senvices division of Eskom Holdings Limited
is committed fo supporiing the Eskom
distribution division and the electrical supply
industry of lorge. Th‘ is mud- possible by o
team of industr d resources that

distribution industry fraining in o multi-
delivery spproach. This need has led 1o the
development of  nsiwork planaing Yrolning
framework that identfies the principles of
the raining which in tum initicted o rasearch
funded project 1o roll out technicol trolring
for the disiibution nework planners on an
o-leaming platform

Benefits of e-loarning

in order to ensure ongoing dovelopment
of Eskoms human capacity in fhe network
planning enviranment, o three-tiered

collectively have myriod years of experience,

Fig. 1: The blended leoming soiufion,

iroining programme for fhe nehwork planning
engineers is designed fo o

The current skills gop

High staff tumover

Succession planning

Skills and knowledge transfer

Skills building and capacity plonning
Demand for higher skilled stoff

Need for standardisation of raining

The training framework

The iraining framework was commissioned
undar the guidance of the Planring Study
Committee, choired by Dr. Clinton Corfer-
Brown. The framework idandifies 12 major
lsarning areas, nomaly: distribution
engineering (bosic principles), distibution
plonning, load forecosting, distribution
ecanomics, transformers, lines, cables,
power systems, di
power qual

ributed generation,
and protaction,

The Plonning Study Committee (PSC)
consists of working graup leaders, national
advisors and-carporate consultants. The
PSC oversees and diracts the working
Groups on the adivities and deliverables
required 1o support ond develop fechnology
enhancements within the distribution
planning emviranment

The working groups ora responsible for
the following functional areas within
nétwork planning, namely: network moster
plonning, geo-bosed load forecasting,
distribution philosophy, netwerk reliability,
finoncial ond economic evaluations, cos!
of supply, planning toals and integration,
business planning model, slectrification;
project prioritisation, esset utilisation,
embedded generation, planning training
ond standards.



High Voitage Technology

Empowering the

Transmission & Distribution Sectors

High Voltage Technology Southern Africa (Pty) Ltd was originally established in 1994
and is today one of the leading previously disadvantaged suppliers to the South
African T&D industry. HVT counts Eskom transmission, Eskom’s various distributors,

municipal uf

es and most of South Africa’s intensive power users amongst its valued

clientele. Naturally, HVT practices its business activities in accordance with meaningful
employment equity policies and structured and measured safety, health, environment and

quality policies.

In parficular, HVT's expertise delivers:

*  The furnkey design, supply ond installation of reactive
power compensation ond power factor correction
plont & equipment including high voltage capacitor
units, high volioge copacitor banks, speciolised
harmonic filters and reactors ond all related activities.
HVT is viewed by the marketploce os the leading
reaciive power projects compony in South Africa. HVT

inferconnection of apparotus (including  cenirol
cabling) which make up switching bays.

HVT recently entered ino the business activily of on—
site condifion festing and mainfenance servicing of
all apparatus types. HVT employs highly experienced
technicians who are well equipped with the latest

boasts an exp d specialis! ineering staff
including professional engineers and technologists
who between them offer @ combined experience
level of in excess of B0 man-years. Our reference
list of reactive power projects includes in excess
of 600 inslallations operating on systems roted up
fo 400 kV in both the uility and intensive power
user segments

*  The supply, installotion; testing & maintenance of high
valiage cnd extro high voltage substation apparotus
for service vollages of up to 765 kY including current
transformers, capacitor volloge transformers, I_ma
trops, specialised funing, current limifing, bolancing
and earthing reactors, circuit breokers, disconnectors,
tubular busbors and insulafors.

* HVTis o preferred supplier to Ekom in the. im}fﬂlﬁun

of both strung and tubular busbars and the: stringing/.

Fer all your needss

Contact, Kevin Talbot (kevin@hvt.co.za)
‘and feel free fo look us up at www.hvt.co.za

hnology and con travel of shon
notice to any site in order to fault find or condition
test and report on shunt & series capacifor banks,
power transfarmers (including Tan-Della loss field
testing, instrument fransformers, disconnectors, circuit
breakers and substation earthing systems.

HVT is now located in a modern office & warshousing
facilty in Sunderland Ridge, Centurion and employs more
than 110 experienced permanent stoff members who
are fairly representative of the cross section of modem
day South African Secialy. HVT's workforce is equipped
with @ fleet of modern heavy transport vehicles, many
of them fitted with heavy duty Jib Cranes and trovel in
late model LDVs. Our teams are equipped with the bast
fools, personal salety geor and mechanicol & electrical
test compliance instruments, All HVT site crew are first aid
certified and are avthorized to perform tasks in Eskom
high voliage substotions.

HT




Learning

The working groups are tasked with developing
nafional guidelines ond standards fo support
the above-mentioned funchional disciplines
within network planning. The. core outputs of
the inifiol fraining development will concentrate:
on tha guidelines ond standords that will be
developed on the e-leoming platform.

The gim s 1o develop e-leoming courses for
each of the network planning standards and

Medium volhoge undergraund cables for
plannars

The network planning guideline for medium
voltags underground cable systems (3]
has been prepared in order o introduce
o guidsline for the planning of medivm
valtage underground cable natworks in
Eskom Distribution - with specific focus on the
secondary distribution netwark configurofion.
Due to fhe relatively high costs of installing

y

A high level overview of each of the siondards
and guidelines are providad 1o give the reoder
nsight into the cantent of sach of the e-learming
courses

Distribution technieal training
progromme

Metwark moster planning and nesork
development planning methodology

The Eskom distribution methodalogy
far natwork moster plons and natwork
davalopment plons [1], details the process
and doto sources that ore raquired when
compiing netwerk master plans and network
development plans. This process s paricularly
imporiant in light of the requiremants of the
distribution network grid code and the South
African grid code. Network plonners are
required fo use this process os o refarence
1o ensure that all required \nﬁ!nm-n and

improved nietwork persrmance in comparison
to overhead lines, it is essential that the
growth and expansion of cable networks
is plonned and implemented bused on a
delined and consistent philosaphy. Medium
voltage netwarks constitute up fo 25% of
the investment cost in he supply of power o
customers in Eskom, Growih of underground
coble networks on an od hoc bosis results in
networks that ore complex and sometimas
over or under-dasigried. This results in higher
probobilities of equipment and srmum-mlcmd
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basic thaory and relevont Eskom Disribution
stondords ond specifications. celating to lines:
and cables. They alsa require guidance on the
modalling af fines/cables in network simulaion
soltwore. Network planners need fo be able
o select line/coble sizes such that minimum
requinsments: (thermal limits, foult level miing
and votioge drop} are met while also minimising
capihol cost and the letime: cost of techricol
load losses.
Medium voltage step voltage regulators
The medium veltage step valtage regulators
guidsline (5] provides distribution nefwork
planners with the theory and tools to modal
and evoluote MV step valtage regulators.
The guideline contains information on how
voltoge regulotors operete, how they should
be modelled in power system simulation
1ools, when they should be employed and
how they respond fo foctors such os lood
steps, motor starfing and load unbalance.
Vi application of fhe guideline, distribufion
b

foiluras than is necessary
customer's quality of suppl.
The guideline for medium valtage
underground cable systems assists network
plunmm in optimising both the long-term

tal expenditure ond the overall network
paﬂwmm« ~ in support of customer
qually of suppl. network conneciy and

subject matter i d. The moin
octiities of the process are summarised a8
follows:

s Study objeclive and review of shudy area

o Gathar and verify network and load
information

Compils load forecast ond stroagic
shudy

Anclyss existing ietwork copabilty and

define problem stotement

_identity ond evaluate olfernatives

o Capital plan and financial evaluation

 Reporting, appraval and praject
inifation

Natweork planning reliabiliy gucleline

The network plonning reliability guideline
[2] recommands netwark plonning criteio.
1o Imprave fhe overoll network roliobility o3
inffuenced by network planning dacisions.
The guideline focuses on HY and MV network

operat ity
Geo-based load forecosting
Tha gea-based lood forecast guidelne [4]

occurately and easily modalled in & uniform

approoch, ensuring accuracy and consistency.

The guideling contoins si sections, viz.:

s Theory of vofioge rgulation and vologe
regulator aperafion

Step-vollage regulator tachnical

information

Conslderations when svchoteg reguioors
pepielicti s

Speciing voltage regulotors

.

into imporant

theory underiying atocd forecost and provides
a procfical perspective on opplication within
the Eskom enviranment, The main concepts o
geo-based lood foracosting are os follows

& The network planning process

What is geo-bosed load forecasting?
Importont load forecasting concepis/
sves

Lood forecost metheds.
Load hisrorehy summation

Netwark plonning guideline for lines and
«cables

The network planring guidebne o lines and
cables [5] provides the Eskom distibufion
setwork ponner wih o basc ndsronding of

reliability, availability and network capaciy fo
{mprove the medium- foleng: ferm confinuity
of supply of the Eskom Distribution network.
It recommends minimum netwark crterio for
network plonnars thereby providing trigger
paints for investigating oltemotives 1o reduce
customer exposure fo network foults, This
i tum is oimed at reducing the duration of
network faults and thereby improving the
partormance of fhe nework

the theory application, such fhal
Jines/cobles ean be modelled in power system
analyss. software {specifically Reficmosier and
Power Factory) and new ine/cable sizes can be
selected based on minimum requirements and
lfetime costs.

The lacation ond size of futurs MV ond HV
‘oveihead knes ond bused cobles i on important
companent of disiibution network plonning.
Network planners need 1o undersiand the

Maodelling volioge ,.gm; in DigSilent
Mﬂf"wﬁlﬂlﬂﬂgﬂamﬂwﬂm*
coses

Meodeling veltage regulalors in Reficmastor
e e

Network planning guideline for MV shun!
copactors

The network plenning guideline for MV
shunt copaciiors, (7). covers both the theory
of operotion and prattical modelling of
MV shunt caiacior banks, such that shunt
compensation can be evaluated as part of
the overoll distribufion planning, design ond
optimisation process,

Tha guideline i locused on fhe applicafion
of MV shunt capacitar banks fo overheod
MV disiribufion networks |.e. shunt capacitors
instolled along overhead MV feeders, and not
in sub-ransmission substotions. Many of the
principles are however alsa opplicable 1o sub-
Iransmission reactive pewer compensation.
Network planning guideline for
transformers

This nstwork plarning guideline for transformers.
18] provides the Eskom distribution network
‘plannar with o basic understanding of the
theery and practical opplication, such that

AMEL 2008
get
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power translormers (HY/HW, HY/MV, MY/MV
and MV/LV) can be modelled in power sysfem
analysis software (spacifically Reficmoster and
Power-Factory] and new fransformer sizes con
be selacted bosed on minimum requirements.
and redundanc;

transfomers is

the basic theory ond relevant Eskom
siandards and specifications relafing 10 power
transiarmers
modalling of banstorme
software. Metwork plonners nsed o be able
to select tronsformers such that minimum

requirements [thermal fimis, fo

and vector graup compatibil
also ensuring the redundancy requirements

complied with.
Distribution planning stonderd

The distribution planning stendard [9] is
aimed ot equipping the netwark planner
lormation required fo understand the

ning phiosophy wihin fhe Eskom
ronment, The docurmen consiss
of thvee secions that describe the netwark
plonning philosophy, external regulafory
standords and the internal IARC siandards and
guidelines. The extemal regulatory slandards
oct as drivers *pushing” the network planners fo

ensurete o ce. The
the inlemol ch 03 fhe IARC planning
guidelines end stondords “pull” the network

plonner tewords o stonderdised opproach
ing with the capial invesimant ancl
ibution power

when d

the expansion of the di

ysten
The planning crteria. soction in the document
assists in the interprtation of the technicol
requiraments when expanding the power
. The impoct of new cusiomers on the
network and the associoted power
qulity requiremens is dealt with in the quality
of supply section.

5

exist

The application guide sac
the planning standards
hat wil assist the network plasner with fhe
understanding end implementation of the
network plonning philosophy ond snsure
compliance

ih regulatory requirements

The concluding section of this standard

summorises i the annéstura the South Alican
grid code ond the diiribution code 1o enable

evalustion model (FEMS) o

is used to datermine the firancial viobility of
projects considering the capiial, aperot
mointenance costs and soles re

enve.

Network planning

deine for vologe
asing

nology ond pt

The network planning guideline for volloge
technology and phasing [11] cavers the thecry,
standords, software modelling and selection
of MY and LV network technologies for Eskom
distribution network plonning, The fechnologies
include fhee phase stor (4-wire), three phase
delha (3-vire], phase fo phase, single wie earih
retum (SWER),single phase.and duol phase.

The guideline provides the Eskom distribution
netwerk planner with @ bosic understanding of
the theory and proctical opplication, such that
bath bolansed and unbolonced distbulion (MY
and () networks con be modelled in power

an understanding of twa of the extemal
policies fhat influence the decisions and the
thinking of the distribution nefwork planner.

Network planning guideline for financial

evoluation of projects

The nework plonning guideline for financil
evaluation of copital projects {10}, decumens

and Power Focion] ond that appropridie vollage:
levels ond fechnologies o sslected for new
nefworks and network upgrodes

Network planning guidsfine for electrical
motors

Network planning guideline for slectricol
motass [12] covers potectial problems that may.
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‘accur when canneciing lorge electical motors
1o an elechicol network, whils olso. oddressing
application considerations required fo modl
electric motor starking in o load flow simulafion
package. The main fopics discussed are a5
fallows

Basic theory of induction machines
Mator starting

Powsr qualty

Application guidelin

‘Modelling mators in PSA sofware
Worked exomples

PR

Network planning guideline for business
planning

The disbution business plon is the oulcome
of o plon

Network ossef cost of supply

61st AMEU Convention

The ek et costofupphy mathodelogy
[

structure, This
phase ensures that the organisafional siructura

performing
.h.. regional cost of supply exercise fo
datermine the raduced network diogram
(RND) and network replocemen cost fable
{NRCT) that form an input info regional tarilf
design.

Distibution vollage regulation and
apportionment limits

This standard [17] provides masimum

voliage variations and voltage drops in

high voltoge: (HV), medium voltage (V)

and low voltoge (1Y) netwarks, sa tha these:

Timits can be used for the planning, design,

operation and optimisation of Eskom's
b i

anphnmmhummmm
the project priaritisation model. All projects
identified within a five yeor period ars identified
and updated annuolly. The business plan is
required 1o inform the distribution business of the.
required funding for fulure investment in order fo
develop the distibution power system. This plon
is used by the dwisional capital progromme and
tha texifl plarning in ine with the cost of supply
methodelogy to provide for future funding.

Network planning guideline for profect

A project priorifisation model has been
devaloped and assisis the network planner
with the ranking of projects in order of highest

voltage control and top settings.

Network planning guideline for
elactrification plans
The guideline: [18] focuses on the process of
information between electrification planning
and nework plonning, The process invalved
is initioted by o demond side plon for
slectrification connection. The demand side
plan is fransformed into o supply side plon
and results in an eledrfication plan through
the release of o development plan approval
[DPA) and o concept release approval [CRA).
In order ta secure on understanding of fhis
electrification

criteria, This model is implemented o3 o
MS Excel tool.

The network planning guidsline for project
priovitisation aims fa dacument the national
and ragionally accepied approaches
to suppont the prioritisafian of projecs,
providing dirsction principles fo be used
when ranking projects for the various
business colegories of capital expenditure.
Natwork planning guidelines for embedded
gonasaiion (EG) connection o the distrbution
network.

s poet of he copitol nvestment procass in the
distibution business.
Development of the e-learning
‘material

The above standards and guidelines will
form the basis of the e-leaming courses and
rapresens the suite of training fhat will be
ovailoble 16 network planning enginesrs in
arder to accelerate their development,
The process of converting the baseline
matericl represanted above infe e-leaming
moteriol is best described by the *analysis,
e L and

. she guid
documents basic theory, effects of EG.
on the netwarks, core sves for powsr

flow and systems. cons
schemes of EG 1o the distribution
networks.

o Advanced system studies: the guideline
wil cover complex system studies for
{ner-connecting embedded ganerators
o the Eskom distibusian network.

Embedded ganerstion information: The
quideline will documant o master type
fibrary cantaining generic generotor

rmation netwerk planners
1o model ormbedded ganerators for
systerns simulation studies.

. dosign,
evaluation” (ADDIE) modal.

Anolysis phase

& o

sections, not o present cognitive overlead
of informatian, This phase is olso concamed
with she: type and delivery of the material o
ensurn that voice ond bordwidih are suffcient
from on information techralogy infrasiuciure
perspective. All aspects of the course ore deolt
with from the lock and feel of the infommation
1o the prsssntation of help functians and
courss novigation, The colour of the inferfaces,
saquencing of text and pages, images and
animation and inlerociviy is concens
‘duriethis phse. The aim s ulimalelyfo ansure
ot infermation is presented ond disployed in o
skiliul way to ensure that leaming takes plocs.
Designing the course involves fhe use of
assessments in order fo ossess or determine if
understanding and leoming hos ocwally token
place by the leamer. As part of the Mylearning
snvironmen, fhere is  specialised assessment
angine or foal known as QuastionMark
Perception (GMP), whose sole purpose is to
‘assessmens, questionnoires
and surveys relaled o the courss. In this way
tha system con evaluote the correctness of 6n
answer and provide: encouragement whera
the answer is nof carrect and a success stahus
when the answer is correct. This tool can also
be used to conduct stastical anolysis around
a specific question. In this way, voluable
informetion can be exrocted ond this can
influance the training content thraugh course
enhancements. Ifa need arises for specialised
intervertions such os workshops or seminars.
to handle specific areas where leamers have
ot done well, then the GMP 100l can provids
information fo support these initiatives,
Other mere interactive metheds of stimuloting
leaming can be achieved by the use of a
mentor or coach that assists the leamer in
ociiviies that are used as ‘gateways* within
the programme prior o procesding fo the
net level of learning.

The design phote, ofso knawn os instruction

hattee expart (sme) i erifcal in this phose fo
void the “sesping sme syndrome’.

Development phase

of the lsaring moterial; proposes a learning
solution or a curriculum; prapases the fype of
‘assassment raquired fo evaluate the leamers’
understonding of the subject; evoluate the.
torget audience in terms. of demographics
.. longuage ond acodemic background.
This phase identifies the siakehalders and
subject matter experts and must highlight the
tisks ossociated with foctors thot could possibly
delay the delivery of the fraining inifiative.

Design phose
The dasign phase relates 10 the fechnical

stoge that follows he insinuctional design loid
oot i the design stage. This phose uses o
saquence of story boards to represent each
‘ond every ransifion of fhe sleaming conten.
1t is ot this stoge thaf images, animations,
lusirations and assessments are drown, writen.
‘ond compiled es loid out by the instructional
designer during the design phase. It is at this
phase where each module and companent is
Put tegether to create the actul course.
Implemensation phose

The implementation phase focuses on the
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deployment sirategy for the course

this phase, emphasis is placed on i

and manager. The commen questior
s “How will the learner, ment

access and experience
mulfiple woys fo deploy fhe sc
1o be chosen.
igrotion of

troining course and programme from the fest

nt 1o the production environment.

hase supports the sign-off of both the
ond content that was appraved by
subject mater experts during the design stage
wwu-x aroups have agreed to allow the
tion technical troining programme 1o

mvd“u}r\ two testing levels befors # is rollod
out o the distribution planning fratemiy. The
first user test comprises the working group

evaluoting the live course and the second user
test ensures engogement of all the network
planning senior engineers to evaluate fh
course, This two-pronged approach is aimet
working group members,
tors and the

e regional me
st lins subjoct
opportunity to
evoluate the course confenls ond system
ng fratemity is

senior angineers, will sarve as

matter supparl are given o

before fhe newark plo

scheduled on the froining

ian phase seeks i evaluale the
s of the toining. This is ochieved
through online questions that are pc
the learr acked ond
banksd for futurs improvement. It s at this
stoge that progress and pedormance reports
ara drawn. Theso rspers relate fo both lsamers
03 well o3 the course owner. This phase assists
in determining what change monagement
infialives need Io be friggered to esis samers
astheytoke up the course. Being o new conoept,
loarmer support and encouragement s critia
Canclusion

At present o number of modules are undar
development with o plon 1o develop 20
modules over a thres year poriod. The
v distribution;
however; the: material can alse be made
available ta the elaciricity delivery industy.

whareby feedback is

progrom is focused on Esko

References
m M Du Proaz, “Eskom Mathodology
for Network Master Plons and Natwar

loprmerd Plons - DGL 34-431", IARC Body
i Knowledge (100K

[2] M Van Horts, “Natwork Planning Refiobility
Guidaline - DGL 344507, 1BOK
R Khaly, "Network Plannin e for
Medium Voiloge Underground Cable Systems
DISAGABLE', IBOK

4] S Hashe, G Brond,
“Geo-Bosed Lood Forecast
34-1284°, 1BOK

iDL

(5] C CateSrcun, Nohwork Plonving Gidetioe
o Lines aed Cobles - DGL 34-619", 180
6], C CarterBrown, Madiurm Vehoge Siep Vol
Regulotors DGL 34 - 539", 160K
171 C Corter-Brow, "Network Plancing Guidel
for MV Shnt Copacitors — DGL 34 - 598,
BOK

|- € Canler-Brown, "Network Planning Guide
for Transfommess - DGL 34-617¢", BOK

191 FVan Zyl, § Malapermal, "0 slicn Ntk
Planning Stordard — DST 34. J.;i IBOK

noc fnnm Brewn, Network Planning f‘m-z\
for @ Tochnology and Phasi
418 O

[11]0 Duk, € CorerBromr
Guideline for Elactr
3a.1808, 1BOK

(12]R Seit, *Netwerk Planning Guideline for
Business Planning’, IBOK

[131M Pollai, Network Planning Guidaling for
Project Priarizntion’, IBOK

| M Bello, *Embedded Ganerafion”, [BOK.

11519 Follet, "Network asser cost of supply
mathadology - DGL 34- 1557, BOK

{16 C Carter-Brown, "Dighibution voltoy

ond apporionment limits ~ DST
IBOK

 "Natwork Plaoring
al Mtors - DGL

guldtion
542,

117]5 Malapermal, Network Planning Guidaline for
Eleciificaton Plans ~ DGL 34 - 1297, IBOK

AU 2008



EEEEE

Corporate services industry
association resource centre

61st AMEU Convention

Afaulty 22 kV/400 V I

mn-mmm made for o Mruﬂlr!lﬂrrrnulﬁu . of

lhl new lrrmienmr. Ie. carry out operating.

Definitions

Defiifion of operoling: Switching, linking,
safety testing and sorihing.

« Work permit form: A printed form
containing the application where
applicoble, work permit and cleorance
for the autherisafion of all work fo be
done on opparatus.

Incident racall

The deceased, on unouthorised senior

tachnical officer (STO), wos fasked fo change

a fauly ronsformer and replace it with a kirger
200 KA tronsformer.

by Colin Smith, Eskom

He aranged wih an slechical caniroctor fo
change the frangtarmer for him on 6 June

The auihorised person in charge of operating
on tha doy of ha incidant also hod to atend
o three other outages and allowed the
STO fo carry out the operating under his
suparvision

In his haste to attend to all the required
culoges hs failed to opply working earhs for

Fig.1: Fole mounted wronhommec

the caniracior affer isolating the line o3 per he
Notwork Management Contrs (NMC) operafing
instruction.

He left the STO in chargs 1o supervise the
conractor in replacing the tronsformes, bt did
ot put him on o work permit as is required
On completion of work, e controctor el site
andihe STO went o oiher call-outs whils woiting
for the cuthorised operator 1o put the line back
o nermal

The authorised operator had completed his
shift and handed over the line via the NMIC 1o
a socond authorised operator fo commission
e new ironsiormer,

The sacond authorised operalor was. unhappy
with the gquality of the uporoded fransformer
installation and moada NMC aware of this,
but he energised the ronsformer and e sie.
Voliages an the 400V side of e transformer
were not chacked.

Later that day the STO come back ta the:
transfarmer site ond found that the voltage
was low on the 400 V side of the franslormer.
Instead of waiting for on outherised person,
he operated/opaned the drop-out fuse links
by means of a link stick without obtaining
pemission from NMC.

A communily lsader stated that the STO
siruggled 1o hoaok 616 of the fuse links bock
info the cairiage bacausa the inil wos skew

The STO climbed up the siruchre using an
etended ladder and positioned himsslf on the
fronsformer platform without using/wearing &
ol arrester systerm. .. b il ot sacure himselt
o the siruclurs,

He oftempted to hook the fuse link inte the
«commioge vsing his bore hands while on the
tranaformer platiorm ond mode contact with the
boftom iransfomer side) of the fuse fink. He was
slecirocuted and fell to the ground

The community leader called another
Eskom employse and asked him to coll an
ambulancs.

The senior supervisor immediately went fo the
saene whers he found the STO lying on the
ground; the stepladder was ogainst the pola
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ond the link siick fully exended and against
the siruchure. One link was opan and the olher
two links were closed. The latch pin on the
OCTS was broken.

Poromedics later armived and cetified him deod
on tha scene of the incidant

Facts obtained from the incident
investigation

The confractor en

Joyed fo chonge the
transformer did not conform to Eskom
standards.

o The quality of workmanship was
substandard in that the jumper for the
drop aut fuse link direcily on fop of the
transformer was foo short; therefore
pulling the link unit and cousing o be
in @ shew posiion.

The auihorised person in chorge of operoting

did not:

& doarisk assessment

complete fhe wodkers” register belore the
commencement of work, ond;

left the STO in charge fo suparvise the
contractor while roplacing the transformer,
but did not put him on o permit

The senior supervisor assigned the duly of
changing the iransformer fo the STO who was
nat campetent for that fask.

61st AMEU Convention

Tha STO wes autharised for

o low voltoge work,

o amsponsible person o supenvise work,

»  receiving permits for ofl work.

The STO wos riot aulhorised fo work on MY
neworks, but was given aciviles fo periom on
MV neworks and wos given the accountabiliy
1o ensure that supply wos back:

He wos requined to supervise line construction
work without having cecenved anlomol irciring
in line.consiniction

The STO, in confravantion of Eskom
regulgtions:

porformed unauthorised operafing by
applying earth:

perdormed unauthorissd operoting by
epening and closing the 22 kY drap out

fuse links,

chimbed g live siructure,

positionad himsell on the transformer
platform withou! using/wecring FAS.

Basic couses

The TS/ He

Root causes

There was o shorioge f required skils ot the
depot

The sanicr supervisor allocated work fo fhe
STO which he wos ot skilled or outhorised
o carry ot

Recommendations

The competency end understanding of the
authorised operotor in respect of the Eskom
operaiing regularions for high-voltage systems
(ORHVS Regs] should be re-cssessed; and il
reed arises from the assessment, he should
be re-trained and re-fested.

The aipplication of the ORHVS regulations in
regard o moking apporatus sofe to work an
and sarthing by the operators and control
officars should be investigated.

Regional management should invesiigate
the lack of skilled stoff of Petit TSC and
appropriate action should be foken 1o oddress
the problem with immediate effect

Regional managament should loak into
the senior supervisor's leadership ond

climbed a live sruciure and afempied fo dose
022 KV lnk by hand.

His level of competence did not allow him fo
recognise that the link was in fact live from
both sides.

@ skills and put infe place
the necessary intsrvention 16 support his
shareomings

The braaching of fhe cardinal rles 1o be
dealt with in accordance with Eskom's
procedures.

powerboss
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Zambian utility experiences
two failures of circuit breakers

The Copperbelt Energy Corporation s an elecirical transmission and distriby Chnodia
'::'“.!l-mhln.ﬂamplrw'ﬂﬂl' d MW ‘::" ity 550 MW Tar o o
al lomestic use. We operate an electrical network comprising 220 kV, 66 kV and 11 kV substatic ission

and assodoted switchgear. Of the 433 dircuit breakers that we maintain and operate, ..’;’m....ZTL'J‘.'.‘;'S.. bmu“h’- '
Gre the SB6.72 5F6 type manufactured by Nuova Magrini Galileo (NMG), now Siemens $.p.A. of Ifaly. i

On 2 Avgust 2007, one of e SB6 -T2 66 WV by Jolhin O Sibweya ond Emmanual Sampa K cipae
” pa Katepo, Cc It Ener, porafic
576 circuit brekers koded whie fhwas being oken Lty Coron
out of senvice for roulne roantenance cf Ml
substofon. Tha blus phose infemyphing columa

o thiscircui breaker was rugured approsmately [y L,
oneminu hrcpering b utbrecker This
30 Jonuary 2004, Yelings: Ao =
On Sunday 10 August 2008, we experienced r DU 1999 0049
another fallure of o SB6 — 72 66 k¥ SF6 dircuit e 58672
brealier of Luono swikching. sicion whon the  (EEINEESINS o
foader on which i i installed wos do-cnergised | Freguency e
to allow a high load fo pass under fhe line. | Reled sher el breoking cureed T8iA
The blvs phase intermuping column completaly Sirorf ferm current 315 kA lor 3
shotered opproximately 30 s afier de-enorgising o £ e
!

the ransmission line concemed: In his coss,
when the cbnomal lood (inick] wes possing

ket e s e i e Mee St spiriticd = iveciing niesiole
fruck got near to the biue phase conductor
resulling in fhe snopping of the conducior and
catasirophic foiure of the circuit breaker This
circuit breaker wos installed and pul 1o service
n April 2003,

Thers were o injuries o fatolites a5 a result
of the two incidents. The aim of this poper (s
1 share our experiences of these foilures ond
some of the acfions we are faking 1o prevent
these failures and snsure the reliobiliy of
these circuit breakers for cantinued use o our
66 kY transmission network. This paper olse
s to-solict idos on any two further acfions
and leaming poinis that con be derived from
fachnocrats in fhe indusiry who may have hod
similor experiances

Equipment details

The breoker of Mill Sireet substafion i o0 @
5 km 66 KV fine ith o colculated foul level
01 19,7 kA ot the Mill 66 k¥ busbar. Average
loading on this line i 400 A, ond is moinly
three. phase mine load. The environment
haowly poliuted with dust and acidic fumes.

The Luono Subsiation breckes is on @ 38 km.
66 kY lne with o foul evel cokuloted of 5 KA cf
the paint of faul clong the 64 kY lins. Average
looding i 300, and is mainly three phose mine
lood. The erwiranment is fine wih 0o paliion,
thaugh the area experiences high lightning
Oclivity in the iny seoson 1o April)
The nameplate detods for the two breakers e
osfollows:
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Service history

Cireuit breaker of mill  Circuit broaker ot Luane

[ Nambor of creut beeaker sperations | 3z | |
Toble 2

Circuit breaker maintenance history

cuit braskers are inspected ond fested
ct rasistonce fests. Additionally, there o
of fhe enire prot

ests o confi
breaker

quar

oy Ko the circuit

Taming ar motion fests

of work on the breaker mechanism

mechanism,

of the filed breakers had 100% compliance to this test regime and fhe racorded resuls are
ablos that follow

Circuit breaker at Mill substation

Insulation Resistance 0 CB Open (G0

2004 | 2008 2006
R | ve [ B0 [ ke [ Yo | 8 | R0 | Yo 80
lu 48 45 a5 20 9 | a0 695 | 2695 | =695
[CEl & 70 70 18 8 | 15 | 2695 | =695 | =495
u-L] 70 70 0 | 2 [ 2 2% | =695 | =695 | 2695
| [ | i B |
2004 % | % ) |

Clening tims [ms]

| | w b e | o
) X o 3]
Toblo 4.

It must be nefed tht the insulation level varies due 1o the level of dust poll
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The opinion of the authors is that these

5 were not sulficient fo predict the fype

of foilures that were experienced

Deseription of failures

wident of 2 August 2007

e 66 KV circult breaker
Interrupting chamber was shattered, with the
fixed contact assembly left-hanging on the
flyover cariductor (see picture in Appendix 2)

The blue ph

The ofher phases’ columns remained infoc)

The porcelain piaces rasulting from the circuit

breaker disinisgration were spreod ever o
wide orea in the substation HT yard. One
lying pore bris it the HT yord
wall fence and broke one of the slab blocks
However, the odjacent electrical squipment

did ot

sustain any damages.
No loss of supply was experienced by any of
our cuslomers as @ result of this incides

Luanc switching siation

incident of 10 Augus! 201

The Bancraft No. 2 66 kV
breaker of Luano swiiching station hod

e SF6 circuit

complately shatfered.
Tha fiying parcelain debris from the circuit
broaker damoged post insulators for the
Bancroft No. 2 66 kY fine isclator, Sohwez!
line isolator, Solwazi line main ar
by
transiormar 2 b6 KV moin bus bar

d reserve
har insulatars and the conductors fo

The flying percelain debris fram the circ,
breaker also damaged insulator discs for
the bus bar flyovers on the Bancroft No. 2
and Sehweri 66 kY line bays. In addifion

the rad phase ¥T on the Bancrofi No. 2

86 KV line had on oil leak ond cracked

the circuit braaker auter porcelain rain-sheds/insulators porcelain from Ihe flying debris. The blus
Circuit Breaker at Luane switching s
2003 2004 2006 ] 2007
Yo ™y T3 Yo | 8o ke | Yo [ B0 | ko | vo | 8o
2506 | =505 | =5067 =505 | =508 =505 | =505 | =505 | 2505 | =505 | =505
l =505 | =505 | =505 | =505 | =505 2503 | =508 | 2505 | =505 | =505 |. =506
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phasa VT on an adjacent line boy was olso
affected and had an
The Bancroft No. 2 86 KV line 5Fé circuit
breaker interrupling columns and support

leak

Insulators were completaly shattered (soe
The blue phase assembly
components i.e, fixed and moving contacts
ed andl
yollow phase fixed conlact ossemblies were
sill atiached to their respective bus bar fly

over conductors.

Appendix 3)

were found on the ground. The

Circuit breaker and line earth switch control
cobles: were domoged os a result of the
axplosian

1t wos eviden that the blue phase suffered
the explasion and the yellow ond rod phases
sulferad consequential damoges. The
explosion on the blua phase was vented in
all dirsetions and also downwards through
the circuil breaker operating mechanism
and conirol cabinet, 317 MW of load wos
lost on the eloctrical nefwork as a rasult of
this incident

Discussion on the possible causes of
failure

Defects in the intemupting chamber
companants

In the cose of the eircult braaker at Mill,
this is highly likely since the waveforms
obiined from the circuil braaker trip fest
in June 2007 show hat when the circuit
breaker was opaned, the blus phase
still showed signs of conducting (ses
Appendi 1],

There may have been o defect in fhe blus
phose interrupting column of the Luana
circuit brasker on account of the numersus
incidents of lightning-related trip-outs
experiancad (44 fimes since commissioning).
One may suggest fhat the circuit breaker
confacts in the blue phase inferrupling
column did not open, ar did not fully apen
ond hance when the abnormal load cressad
the lina, i mads contact with the blue phase
conductor thus generating o foult cument
The profeciion relays of Luano operated,
meaning the breaker was closed ond thus
giving the current ond volioge signals,
through the closed circult braaker primary
contacts, o the CTs and VTs on fhe line side
of the circuit breaker. Therefors, it is hought
that the fault current fhus generated in the
blue phase, with @ condition of cantacts
that are not fully separated, led ta arcing,
heating and decomposiiion of the SF6 gas
i the ciecuit breaker blus phase column,
lsading fo high pressure in the column and
the aventual explosion.
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Machonism failure.

This appears unlikely fer the circuit breaker
at Mill substation because investigations
affer the failure revealed that meving
confact travel was established and the

tasting of the remaining circui breokers in
service should have been done of Siemens’
cost, or the costs covld have been shored

Ve fael this would have been the prudent

aciion for Siemens 1o fake.

ond its wers.

functioning properly.

However, for the circuit breaker ot Luana,
the explosion originated from the blue
phase
to the yellow and red phases, The explosion
on the blus phose was else directed
downwords, and the blue phase beoring
howsing was found cracked and operating

terrupting column, and spread out

cranks { lavers were found out of position /
detoched. It hos fo be asceriained whether
this wos as a result of the explosion or if
there was & mechanicol defect

Lass of SF gas insub

g properfies

I view of the fact that there were numerous
rip outs an the line ossociated with lightning
(44 since commissioning), the SF6 gas
properfies may have been compromised
due fo $F6 gos decomposition affer
arcing ocross the confacts during foult
clearing operafions. Products of SFé gos
decompasifion include hydrogen fluoride,
carbon fatra-flouride ond hydrolysable
fluorides, all of which are corrosive in
nature and can leod fo loss of insulating
properties and orcing ocross open circuit
breaker confocts. Thase corrosive by
praducts can olso degrode insulating
materials that are present in the circuil
Breaker inferrupfing columns.

Interaction with the equipment
manufacturers of the switchgear

The switchgeor manulacturers, Siemens 5. A
of troly, were contacted affer the 1st circuit
breaker failure on 2 August 2007, The aim
was to have Sismens investigate the failure
and ascertain #s cousels) so that remedial
measures could be put in ploce o pravent
o recumance. These afiors did not bear it
as Siemens offered fo replace fhe domaged
circuit breaker Jiole, of CEC's cost. CEC
fielt this. was not appropriale — what was
appropriate wos to investigate the couse
of the failure. It was oaly after the second
circuit breaker failure of 10 August 2008
that Siemens agreed to send technical exparts

o invesligote the causss of the o failures
and test the remoining circuit breakers to
defermine their reliobility for coniinued use
on the elecirical network. Thesa fests were 1o
be corried out, af CEC's cost, commencing
in Ociober 2008.

Qur opinion of the respanss shown by
mens s that he investigations and

4

The failurs experienced on tha circut breakae
ai Mill substation is moat ikely dua to a defect
in the interrupting chamber, on the insulcting
separotor.

he failure ot Luano swilching stafion is
thought 1o be either dva to lock of proper
maving canfact separation in the blve phose
{aither contact jamming or mechanism failure]
orloss of insulating propeciies of the SF& gas.
These factors, with the faull current coused by
the contoct o the abnorml lond with he blus
phase line conductor and resulting high fault
current, led fo the circuit breaker explosion,
ariginafing from fhe blue phase. The fact that
the profection relays operated of Luano lends
credence o fhe thought that fhe circuit breaker
remained in o closed position, probobly the
bive phose confocts only.
Actions currently being undertaken
Procurs on SFé gos analyser 1o determine
he condition of SF6 gas in circuit
braakers.
Improve the lightaing pardormance of our
trongmission lines.
Engoge Siemens in investigoting e circui
breaker falures fo undersiand their couses
and pul forward preventive measures

Engage Siemens in festing the remaining.
chreut breakess that o in senvice so hat
their rafiabily for continued use con be:
ascercined,

Sea Apandix 1, 2 ond 3 on page 94.
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Appendix 1:
Waveform on the mill line circuit breaker affer frip test in June 2007,

Appendix 3
Luane direul
rg

Appendix 2:
Mill circuit breaker pictures
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nNear-fatal” incident in Germiston area

An event referred 1o as a “near mis:
«actions os a fatal incident.

For the purpose of preventing incidents of !

nature, the raport is shored with all

The purpasa is fo report ond inform all on the
| incident that aecurred in Ekurhuleni,
Germision orea, cornar of Newion and

Roads, when thres persans of @ contraching
urms while performing

firm sustained serious

work an 6400 V cobles when o the same fime

personnel of the Gemiston elachicily division

performed swikching operations

Mofivation

On insiruction, an investigation team led by
tha chief angineer: operations, electricity,
"

corporate, investigated the incid

An almost fatal incident sccurred in fhe

Germiston arod, comer of Newton and Essex
Roads, when thrae persans from  contracting
fiem st

ied burns while working closs to 0
6600 ¥ cable when of the same fime
o
division perlormed switching operatians

onnel of the Germi

an elaciricity

A furiher reason for reporting this incident s du
1 the foctthat fhis incident can be described as

i event referred fa as o “near miss” or o “neor
fatol incident”. The incident, therefore, requires
the same acions os o fotal incident.

Investigation team

« Chistangineer: cperofions: Mi Electricity
srporate offica

& Chief onginaer: mainienancs,
Mi Electricity corparate office

» Arsa manager: Alberion CCC
Senior enginesr: protection, fest and
matering: Brokpan CCC

Definitions

Danger: Anyihing that may cause injury or
domage fo persans or property.

Hozord: The source. of or an exposure fo
donger
Risk: Tha probobilit

will aecur

hot injury or damage

Sofe: Free from any hazard

A the investigation, the senior engineer:
operafions and maintenance, Germistan
alectricity division, exploined o the
investigation feam the defail that led 1o
this Incident.

A confroctor’s worker wos burned on both

jegs just below the knes ond loft arm and was

or @ “near fatal in

hospitalised for twr
on b

was hospitalis

doys. Another worker was

« ond both arms and

o for o

day.
Incident particulars

Place/oddress of incident: ene. Newton and
Essex Roods, Meadowdale, Germistan

Name of persen injured: Messrs. X and Y

Position cf injured person - contractors

Operatione ohved: M

84BA&CAD

personnel in

Statements received: Messrs, A & B & C
&0

On & Manday morning, of opproximately
0900, A, on elactrician, was requested by
his senior, B, fo investigate o “no power”

complaint from o customer receiving his

lent” securred. The incident, therefore, requires the same

hen Delport, Ekurhuleni Metropoltan Municipality

om Rietcons 33 KV Substation,

Cn oriving ot the substation, A found that
panel 59 irpped (in the off position) and
fhat the over-current and mester trip. relays
indicated that a frip hod been initited.

Apparantly B fhen insirucied A 1o reset the
indication relays and to make on aftempt fo
close (switch-on) panel 59 circuit breaker.
orted by A thot panel 58 circuit

pped again.
Following the afiempl fo swiich on panel
59, C reported that pecple were injured
{burnt) ot the comer of Newtan and Essex
Roads, Meadodale, Germiston, where he

and & cantractor were working clase to and

around an opan [oint pit
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On invastigofing the incident, it was found

that an-site coble wark hod already been
performed on the day prior to the incident
af the camer of Newon and Essex Roads
h cantributed to the incident on the day
of the incident

Nt all preparatian work and seme switching
vied out an the day prior 10

e incident will ba described in detoil.
The investigating team did not regard all

aperations

of it as imporfant factors that contributed
1o the cause of the incident. Howaver, fhe
statemants received did describe mast of tha
work performed

On the day priorfa tha incident, D apparenly
identified o specific cable fo be worked on in
o foint hole amng ofher cables. A certain
coble-idantifying insirument was used fo
assist the Germiston personnel 1o identify
the cormect cable to be worked on.

After the cable was identified as the
“correct” one 1o be worked an,
spiked
prove that the cable was “off* and fa pratect

was
intentionally damaging the cable fo

personnel from coming into close contact
with o possibly liva cable

Apparently, ance the cable was sofely
olated, sarthed and spiked, ihe personnel
incorrectly assumed ihat they were to
perform work on the *correct” required
cabls and that there was no hozard or
danger fo praveni the coniractor from
proceeding with he work

However, the invesiigafion feam is of the
opinion that had the invalved operationol
stoff parformed o basic confinuity test on
the day prior to the incident, they would
hve realised that they had identified the
incarraci cable to be worked on. Thus ofter
spiking and cutting an incomec! {ive) cable
or passibly on old redundon! cable, o basic
continuity fest o conlirm that the correcl
cable hod been identified should have been
porformed.

The investigation feam is of the cpinion
that all outhorised sperational personnel
should be oware of such dangers involved
in eleciricity and should s for s procticable
follaw the following essentiols 1o perlomm
work safely on alecirical, squipment,
‘switchgear, franslormers, machinery, wires
and/or cables.

These essential steps are as follows:

@ Avisible circuit element must be *swilched-
off*, “tested* ond *eorthed:"

Avisible “1isi” dood” meaning “swiched
off

A visible “earth/s” must ba instolled 1o
protect fha circul from being electrically
charged;

o The parson spiking the cable shall wear

61st AMEU Convention

@ protective safety flosh suit o
oll ether operaticnal procedures os
sipuloted in the operationol procadures
ond policies: section No.10: spiking of
cables;

A confinuity fest must be carried out
that will confirm that the comect coble/
ewerhead line/switchgeorfiranslormer or
machinery hos been earthed fo prevent
e equipment from baing charged or
mads live; and

As for a practicable no person(s) shall
be ollowed fo do work
whenever switching operations are to
be performed in o spacific are
when that area is perceived not to ba
olfected

n o joint pit

a, even

o A work permil is fo be issued, by the

or implement incorrect wark mathods used
aver years. They do not always regerd if as
s recommendad safe

necassary fo follo
nal procedures.

operat

The requirement o “lest” whetherthe correct
circu is “liva" (meaning “switched-or") or
*deod” (meaning *switched-oH"] before wark
is parforme

connot be over-amphasised
Conclusion

The investigating team acknowledges thot
the specific cabls identifying instrument
moy not be reliable o Irustworihy enough
1o identify o specific cable ond thot the
personnel followed the corect procedure
d coble by O

in spiking the identil

contractors perocing the tosk

Wherever prociically possible and only after
the above-mantioned procedures have boan
followed ond proven fe allinvolved, e.g. after
the application of suitable visible earth/s
ta the citcult by the compatent person/s,
should it be expected that ofher parsonnel
(unshilled or semi-skilled) be allowed o stort

at/

work on applicable elecirical equipm

switchgear/transformers/machinery/wires

ond/or cables.
Such o procadurs is deemed necessary o3

electricions/artisans unfortunately, from fime

ta fime, seem to foke so-called “short cuts™

The feam found that no
continuity fest wos pedormed immedictely
after spiking the identilied cable in order to
prove that work could have been performed
on the correct cable.

Should the rasponsible operational officer
B, have perlormed a confinuity fest prior to
authorising fhe work fo proceed, and net

‘only afterwards, Ihe incident could have been
provented.

1t is @ matter of concern that no proofthat @
working permit wos issusd by the Germiston
operational stoff could be found. This is o
standing insiruction. Although, under the
circumstances, o working permit would

E-mail

SUPPLIER OF ELECTRICAL SOLUTIONS
(Eskom approved supplier)

Contact: Tel 012 541 3360
jaco@appletec.co.za
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probably not have prevented this incident
from happening, it i seen as o serious sigh
that shor-cuts are being token, which may
lead to dongerous situations arising.

A siolement mads by B: “We dd a coninuly
testond roafised we had spiked the wrong coble.
From the e K4 | could get no confinuiy on

Annexure A: Human Resources:

OHS Act section

“The Occupational Health and Safety
(OH&S) section supports commants made
by the investigation team with the following
addifions:

o in future the division should have
lealth and Safety

stoge
subsiafions in fhe orea and saw thot fhe power
was on, It kooked ke we spiked o redundant
coble 0s we were nat awore of ony power
foilures”. I is clear thaf the assumption was
mode that they hod probobly spiked o

in fact thay had spiked o live
6800V cable. This further stresses the point that
confirmed testis required rather than fo make
any assumptions whil working on dangerous
high or medium volioge electrical networks.
For the sole purposs of incidents
of this nature, it was recommended that
the training centre manager in conjunction
with the Germiston CCC senior engineer:
operations and mainienance, prepore an
informative presentation on the incident and
that fhe fraining manager orrange o share it
with -Il ofher similar amos’ slu:mc-ll divisions”

AT

an H
{OH8S) officer located in the offected
customer core cenfre (CCC) to be part
of the investigation feam.

There wos lack of communication
between the people who switched an
from the one site with ihe peaple who
ware warking on the ofher site.
Bearing in mind the experience of the
municipal infresiructure (MI): eleciricity
personnel wha wra involved in this
occident it indicates that o refresher
ar induction course is not continuously
offered.

1 is not indicated ahywhers i tha
report o to whether & valid contractual
ogreement

ond Eletossure wes entered info.

No proper personol profective
equipment/uniform was used during
the course =l wark

of similar incidents ond injury o employees.
it wa also racommended that o record of

pmmm ondlack of communication
on safe work p

o
personnel undar their contral atend such &
prosentation/information sharing session.

1t s 10 be mantioned that the OHS Act
Electricol Machinery Regulations requirement
for work i moch

Involve OH&S officers inthe investigation
of mojor occidants (fatal cases).

iy

regulation 3 states as follows:

“Without derogating from ony specilic
duty imposed on employars o users of
machinary by the Act, the employer or user
shall, whenever wark is fo be comied out
on any elecirical machinery which has beer
disconnected from all sources of electrical
energy but which is liable fo acquire on
elacrical chorge; as far os procticable, cause
frcautions fo be iaken by earthing or other
means fo. discharge the slectrical energy
to sorth from such electrical machinery of
oy adiocent slecricol machinery i thas &

o Provide confinuous fraining, supervision
ond monitoring of elaciricity
personnel.

Always enter into o valid contractual
agreement with all contractors, and
furnish the OHBS section with a copy
of the contractual agreement enfered
into.

Decument and strengthen the
eommunicatian of safe work procedures.

.

Do jub analysis of each tosk and
provide app prolective
Squipment or clothing.”

danger thars from befor
Prevent any eleciricol machinery fram being
charged or made live while persons are
working therson”

“Lastly, but of imporance, note is fo be token
that the investigation team found that no early
alarm warning system was insiolled o the
Ristcons substafion in Germiston, and vorious
other substations. This is of real importance.
Hod the Germision personnel been informed
immediotely of o circuit breaker that tripped in
the nstwork they would probably have realised
that they had spikad the wrang coble

The following Annexures are aftoched:

B

« That the contents of the repan = the
electricol incident that occurred af the
Germiston CCC, comar of Newion and
Essex Roods, when three persons of o
confrocting firm mh|mdmﬁ‘m while

slecticity division p-rfm-d mhmﬂ
operafions - be noted.
= wmmmdmﬂ

mochinery is comectly idaniilied, Tha all
precautions be token by sarthing ond
testing 1o prevent applicable elecirical
equipment/switchgear/transiormers/
machinery/ wires ond/or cables, or

electricol machinery from being
charged or made live while persans ore
working fherean.

That the following essantiol
steps os far os practicable,
be followwod.

- A visible circuit element must be
“switched-off*, “tested” and

“earthed”

- A visible “test” for *decd” (meaning
“switched-off ) must beperformed

= A visible “earth/s” is 1o be instollsd
to protect tha circult from being
electrically chorged.

- The person spiking the cable shall

wear a protective safety flash suit

ond follow all other operational

procedures as stipuloted in the

operatianal procedures and policies

section No.10: spiking of cables

As lar as procticable, o continuily

test be. canied out that will confirm

- As far a5 praciicable, o v
eontiauly test ba sariad 6ot They
will confirm that the correct cabla/
overhead line/switehgeor/ransformer
or machinery has been sarthed o
preven the danger of being charged
or made live.

- As for os practicable no parsons)
be ollowed fo do work in a joint pit
whenever swilching operations ore o
be performed in o specific area, even
when that areo is percaived ot o be
affected.

Work permit 1o be issued, by ‘the
authrised person, o responsible
personnel/contracor perdorming the
sk

© That the essential steps above be
be adopted and included
in the elactricily and energy department’s
standing insiruciions.
That for the sole purpose of preventing
incidents of this nature, the training
centre manager in conjunction with
the Germiston CCC sanior engineer:
operations and maintenance, prepare an
informative presentation an fhe incident
‘and N\ul the: mnirvp mnmn-r arrange.

beinstructed bie, also s electricity
perform a continuiy fest from the point dmuaa- uwllmM- ‘operational siafl
of work 1o prove that the correct cable/ members 10 reduce the risk and danger
switchgear/overhead line/transformer or of injury to employees,
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Substation fatality
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An adult male was fatally injured in ul‘\ H kv dlnrﬁmﬁln mh'cllnn while cleaning lnlldl an oil-filled circuit breaker
ot type.

Sequence of events

The electrical planning department advised
ihe HT maintenance division fhot the 11 KV
OB in o locol substation were due for o
service and oil change

The acting suparvisor decided that this
parficulor substation could not be switched
off during normal warking hours. and it
would b necessary for the job 1o be dane
on Sunday night 53 that the local festile
industry would ot be offected by @ powor
interrupfion

It was ossumed tho the local feile factories
were fod from tho local subsiafion but the
acting supervisor (authorised person) did ot
chack where oll fh circuits ware fed from
On Sunday night the HT maintenance erew
arrived of the substofion to cany out theie
task of maintaining the circuit breakers and
changing the insulofing oil

The teom sef up their generotors 5o that the

oC8)
h-d«hxl-nn“ninmdﬂnspwu-nd msdmm

opened the cable shutters

by Borry Gass, Alstom Profection & Control

Contravention

The acling supenvisor failed to cbey. tha
stonding safety instruction in thot:

On the removal af an OCH from the chamber
allfve shubters (potentiolly ive) must be lacked
aff with & personal lock and @ “Danger - da
not moke alive” lobel applied.

The supervisar hod been trained in the process
of HT switching and the necessity of locking
the shutters in the interest of safety.

The supanvisor hod signed acceplance of the
HT safery insiructions.

The supervisor had been provided with the
nacassary persanal locks fo lack the shutiers
once the OCB hod been remaved from the:
chamber.

On isolating the substation he failed to fest fo

substotion wos solated.

Ona of the OCBs was open on arrival, 5a the

crow senviced the breaker and changed the

ol in the OCB tonk.

The necossary procedure was coried out

in order lo isclate the 11 KV supply 1o the
- substation.

On isalating the supply io the substation

and isoloting the local ronsformer, it wos

faund that the texfle factories sl had power,

and in foct wore ol fed fiom tis particular

subsiation.

The local wansiormer only fed siraet lighfing

circuifs.

The maintenance and oil changing in

the remaining OCHs was compleied and

the ossistants were inshrucled o clean the

substation.

Ona of the assistants wen into the substation:

o cloan the floor, panels and spouts e+ he

had been instructed; he had been fold that

tha substation had been isclated.

In the process of cleaning the chamber he

opaned the cable shufiers ond sismptsd

to clsan inside the spaul, which was olive

bacouse il was fed from o closed ring, and

s fatally injured.

Al the time of the incident all o

ensure that , in fact, dead.
The supervisor had the necessory means 1o fest
that the substation was in fuct isolated from
all possible sources of supply.

In this instonce the eutgaing cable of the
open OCH in the substation was in foct
alive and was being backfed from anoher
substotion.

Cause of the incident

Tha supsrvisar failed to abey the HT sofety
Instructions and failed to use salety equipment
provided o him by the employe:
Conclusions

o The planning of the maintanance and oif
charige was poo

The mofive was i work Sunday overfime.

The local franstormer only fad sirest
lighting.

There was  lack of proper supenvision

The supetvisor (outhorised person) foiled
1o lock offtha coble and !zusbcnhulhﬂ

in ferms o he HT safety insiruclior

The: supervisor fauthorised wmml foed

10 tost that the substation was in fact

‘Contraventions
No conteaventions on the part of e emplayer
i et

and arfisans were outside the substation

in the company solety instructions and use

of HT equipment ond wore familiar with the
equipment.

OFHSA 1993 Section 14(c): The employee-
supenvisor failed fo comy out a lowhl
order and disabeyed the sofefy rufes and
procadures loid down by the employer.
(OHSA 1993 Saction 1 4{a): The supervisor
failed fo foke core of the essistants who
wera diracily afacied by bis omission, i
1o lock the shutiers enca the OCB had
been withdrown.

OHSA 1993 Section 38(c]: The supervisar
faad [0 use the sofey equipmant in
«cannection with plant or machinery,

was provided o him by fhe s sy
Alternatively, he is guilty of culpable

.

Court case results

Both the supervisor (authorised person) and
the competent person assisting the authorised
parsan wore found guilt of culpabls hormicide
and fined,

Correct operating procedure

When operaing on medium and/or high

voltage switchgear and/or apparatus i is

imperative fo follow company safety rules and

operafing regulafions in order fo comply with

the OHSA 1993,

To make eleciricol equipmant safe o work

on an epertor should follaw the ISITE

acronym

» ldentify: correct substation; correct

operaiing device.
o Switch? fhe opening or closing of eleciricol
mains and/or apparatus

Isolate: physically disconnect apparatus.

from all pessible sources of electricol

potentiol

Test: safty tost

Earth: connect o the general moss of
in such @ manner 50 s fo ensure

at all fimes an immadicte sale discharge

of slactricity tokes place,

ISITE: issua work parmit

authorisation far work o be wmad ow'

n elactrical mains or apparaty

Identify

The authorised person should ensure that he
is ot the comsct operating location and the
carmact isolation/sarthing device.

..
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possible, and con be done using
wire remote device, electronic remote

hould be carried out where

device, or by using the eaturs on some
relays

1solating

This con be achieved by racking aut the circult breaker and locking
ot AL live shutters with a persano! lock ond applying o donger label.

ne circuit breakers hove on isalating posdion fhot they con be
he shutters

cked into within the panel, preventing occess

Testing

This should be carried
This voltage defector must be-6n 'S
type vollogs detector for use on ov
d on overheod i

Jsing an opproved ‘lve’ voliage defecior

type tester for se on switchas
fiead lines orly. A
s

and notan

proimity tester should only be

Earthing

g swilchgear s dependent an the fype of dircuit

methad of sart

reaker

This can be done by either.

= Integrol sarhing: sarhing equipment ited o e circul reakar
and/or panel in arder fo earth the circui
. tochments: attack |rrE\Hi de;waned by the

Using external
octne o order 1o sorth

d fo the circuit b

orhing ruck desmnzi by the
g trucks are

sing an c..rlr.-.g i

whachurer o be u oy
volly pointed red one e only have one sat o Tor aniey it
the respactive spouts to be earthed
[ the busbars, bt bered that all

e ot busbor must be opened, iscloted,
locked off with & persenal lock and @ danger
ar st b fested belore applying o earth

dentby Thisis

circuit breokers -mrm o

ut switching, solofing, sesing and eorthing procecures on elecirical mains
and/or opparots in lison wih, ond under fhe instuckon of, the conirol
offcer; o issue work permils, and fo apendte wilin the limik and resictions
of his cutherisation as lsed on his outhrtsation carfcate

Personal protective equipment
heizardls within the particular industry,
dequale protective clothing to profect

This is depandent on the spec

% . ls, fl tardant
the employes against tha hosord - normal everalls, flame refar

overalls or o flash s

er should o8 for as is reasonably

I should be noted that the empl
Practicobls, remove fhe hazord belore resorting 1o personol prolective
equipment (PPE)

The outhorised person should be accompanied by o competeri! persor

when earthing ond issuing o work permit

Planning the job

oms wera nict
The: job wos not plonned propery, ond circuft diograr ‘e
{ in e to ascerain oll possible sources of suppl. I was
‘soloted if he incoming circu?

Cons
Ossumed thot the subsiofion would be

Wos isolated

Reme, planning prevents poo

“Proper prepat
Performanca.” Never assum

Sofety tasting e not arred sut using on approved fie 'S type
Jations, and the compefent

*oltage detector as required by the rog 7o thol his WS

Person assisiing fhe authorised person did nof sy
Carried out oc

ording 1o his dufies.

The best of both world

s COTEX ;...

ENERGY SAVING COMPANY TECHNOLOGIES

MIGRATION FROM RIPPLE TO
SMARTMETERING

Disiribution TS D
board i e

Functions of Smart Meter

Active max. demand control

Load shifting

Load limiting (5Amp)

Disconnect / connect (non payment)
Prepayment (STS)

Time of use melering

Tamper report

Meter reading

Consumer notification

CEND M A wN

Tel 012 347 7034
Fax 0866 211 640

marketing@escotek.co.za
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ond earthing of mains and opparaius:

®  They must be conversant with fhe sarvice
unit ety ules.

« They must varfy that the aushorised person

and competent persons, which safisfied the.
Depariment of Lobour that the designaled
parson and the compony hod caried out his/
‘ot in terms of the OHSA 1993 and

s ot the comec! operating location. wore not liable for prosecution.
o They iyt " g e o
is ot the comect isalation/earthing device. paison were found to have controvenad

They must be conversant with he switching,

isolafing, testing and sorthing principles
lovant o fhe mains ond apporotus.

= Obsswva thot switching, isoloting, testing

and earthing i carried out in the comect

soquence

They must be insirucled in emergency

the OHSA 1993 ond company's rules and
regulations.

General duties of employers to their
employees under OHSA Section 8
Every employer shall provide ond maintoin
a5 far s s reosonably procticoble, o working

person from live mains ond apparatus.
They musi have afiended o service unit
counss o first aid, which sholl include
i of eleciric shock, CPR ond how
Yo ol wih hea o ¢ sppage

is 308 nd withaut risk o the
Tachhofhisvpioaes.

Wihout derogating from the ganerality of an
employer's dufies, the matters o which those
duties refer include in porticulor

61st AMEU Convention

necessory in the interests of healih and
safety;

Ensuring that work is perlormed ond
st plnt o machiary s ysed under
e general suparvision of a person
irained I undersiond he hozards
associoted with it, and wha have
authority to ensure that n\mmu
measures foken by the morsind
implemer
Cousing u\! umpum 1o be mlnrmed
ing the scope of their
el o sacion 37 (1) B]

General duties of employees at
work — OHSA section 14
Eved ariviopes: i otk shok

Take reasonable care of the heolth and
sl of himse{ o ohe pascns who
‘may be affected by his oct o omissiors.
s regards ony dly o recuirement imposed
on his employer or any other
this act, with

person
such employer or

o They must be physicolly copablaof assising ot encele oty 8 rirment
ha Guthorsed perian fo manhandle o f,’.;”;q‘""" ?;E,;gﬂ“""”“:;;,‘ e et
‘equipment. mm os for lyprocticable, e Cony out nny wu fo h-m.

= are sl undwnhummlwmm T o3 o s e i

! . i proceduss il fis mplope,

i) il i P the sole o ey i Ak .o

"l spspler dehJempbnes bdueresamng unhealihy comes 1o fis atation, a5 soan
mw& mm;n r.‘:. “;,N;:W back ‘M“: fo personol protective sqnlpmlM o8 grvdg::h, repart such ;mn.;‘:‘ to
aring fead, ond had not besn tested orloc G e epionr o 1 he i ond ey
off ond o danger label applied as required. ol b i b tha

e . g‘m“u"mmm ek
ing - mointanonce/ dhe woskacy Kok o in connection wit {ho produciion, it 1o the emplayer;

brack and were outside the substation and processing, use, storoge or I he is involved in any incident which

the suparvisor instructed an arfisan assistant iranspert or arficles or nces; affect his health or hich has. coviad on

1o claan the substafion, os it wos isolofed @ Estoblishing s for s is reosonobly e it m e i

and decd. pro: % v i

bl

The artison assistont did as he wos insiucted, o sclety of piene, paﬁmm'::: o ko T 1 o . parculr

eswever, he was ot being dicectly supervised any erticle or substance which is i this incident occurred,

and decided o clean inside the ponel of the produced, pmasuad. wsed, handled, mm :}ﬁmxﬁmﬁ?

clrcut breaker hot had been wifhdrown 10 be stored o “‘M’"“” b i

prifolole. ond he aiwll o ek 5000 s practicable thereafter

H ; At sy firther establish ) 470! Condusion

aliv fh shutters would be locked o and in R i i il b ¥

B R L e e en

and fold that 1 was deod. T ordar o profect fhe health ond P sy

Ao oct he o ocords thot hem.wers nules ond regulations in
The arlisan assistant then opened the cable the necessary meons fo opply such  Ploce for the tusk involved and that the acing
shutters and holding a cloth, puf bis utionary measures; supervisoe who was the outhorised person and
intide o live spout and wos electrocue ® Providing ;uc:;wraemm i the compelant parson were both froined and
% {roining and superision, s oy csmssed,
Oninwestigation 8 wos cleor shat the-comgany
T I oo s therehore imporiant thot al sl members
+his was a regonable incident, o Deporment sofety o wark of his employ

of Labour anqiry wos held ® /s far os is reasonably e Biak deng o ::Md-;ﬂmmm

not permitiing ony emplo, ludn protect the company ar ignal

BT L

Labour ot the enquiry store or fransport an um:le ;

o Worothera ules and regulaliansin ploce o tubsonce o o opte ony " L= bty
i st inp or machinery, unless pmeu»onory v oo the compslent person vees fovnd

o Were the people trainad? (bJAnded]mammwmw amount, os they both foiled in their duties in

o Do you hove:a recond-of their raining? measures which moy be prescri terms of the salety rles ond regulafions.

have been taken;

o When wers they last trained? ® Tokingoll ¥ o They were desmed by fhe judge o be equally

s Wos the iraining rakevant?. mnﬁm requirements of this Act are rmsponsible. If is evident from the obove thot

) compli the competent person assising the authorised

What tests wers coried out in order i
ossess compatency?
The designated person (person holding he
Government Cerlificate of Competency)

S by vy porion i b
or g0 promies ondar hs
whera plont or machinery i

® Enforcing such measures as may be

parson whan Gbsorving esting and earhing
ok mains and apparotus must conform o the
requiremens listed above and on univained
‘pesson cannal be used for his purpose.
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Revenue protection in Emnumblthi/Ladysmﬂh

municipality -

sl /Ladysmith

let’s start with a meter sweep

rowing problem of non-technical losses.

the gs
N is difficult enough in the :umm -I«lrlrhr :llmnll fo manage a small-scale Imlm ‘and having the additional problem

i e growing prof

his deal
. The paper %3 dent meatly with the development ol & strischired pracass of mater swesping

ling

as well as the Implnmm\hﬂlon of further control measures to minimise future losses.

Emnambithi/Lodysmith municipality, alihouah
a relatively smoll uiility, is the sixth biggest
municipal electricity distributor in Kwazulu-
Natal. The municipalit includes the fowrships
of Ladysmith, Steadville and Colenso.

Electricity is purchased from Eskom at
132 k¥ in Lodysmith and 6,6 KV in Colenso.
The municipality hes 14 061 eleciricity
eustomers with an annual fumover from
slocticity soles of approsimtely RB7-million
[2007/2008]. A breakdown of the customers
‘and the respective income from each custome
uroup is shown in Table |

Loss calculations

The annual losses (both fechnical and
nonfechnicol) ore detailed in Table 2. Losses
ammount 1o approsimately. 15% of the fotol
alactricity purchosed from Eskom. If one
considers o 6% technicol loss [assumed and
inclydes streetlight losses of opproximately
1 GWh per annum) fhen thelt accoun's for
a 9% loss. The direct cost 1o the municipality
is opprosimately R4,264-million per onnu
with @ loss of income o the municipofity

approximately R1Q-million

Distribution of losses

The paragraph above shows theft fo be
opproximately 9%. It is however inferesfing
fo fake o mare detailed fook at this figurs
o8 it may be misleading. Toble 1 shows
thot opprosifictely 47% of the fotal eneray
sales ore 16 indusircl customers. Due fo th
small number of indusiricl cusiomers ond
their regular inspection (monthiy) one con

assune thot fewlosses occur here I therefore
implies.that losses are actually in the order
of approsimately 17% if on eliminates the
sales 1o industriol cusiomen. Sireiching his
point aven further by appottioning soy 50%

of the lasses 10 cradi meter customers (both
residantiel and commerciol) implies that
the lasses from prepaid customers could
be as high as 51% based on units sold
See Toble 3.

It is clear from the abave onolysis that
Emnambithi/Lodysmith municipality hos
th losses especially in
meter swoep

© major problem
respect of prepaid meters. A
Is thersfore cleorly required to sliminote

thes losses

AMEU 2008

by F R Niemand, Emnambithi/Ladysmith Municipality

Customer category Customer

Enorgy/kWh

Income (Incl VAT)

T 7 162 627 #2051 728
ancaatol vt 4084 68163504 25 848 392
Commercil Tz 50908 403 717 157 545
Prepoid - indigent 2500 4 500000 k1 339 000
Prepaid - domastic 4200 17 136 000 R7 851 224
Prapoid - commerciol 30 720 000 R3B8 800
durrl (T 52 16,603 623 w7181 483
ol T 31 91083534 w25 173808
Total 12081 229 272 691 R85 794 011
Toble1: Cuttomer classfcotion ard 2007/2008 Incame.
Elecricty purchased 268215312 100%
Fecricy ol 2927260 a5
s 38 942621 15%
Tochrical (assumed) 16092919 I3
Theft 22 849 703 9%
Cont o R0, 1886 #4263 755
Income Los! at RO.44 R10 053 869
Table 2: Loss colculation.
Tomporary 162 627 0% 0 o
Tesidentiol - Credit | 48 163504 25% 5712428 %
Commerciol 30 903 403 25% 5712428 16%
Prepoid 22 356 000 50% 1424852 5%
Tndusriol 107 687 157 o o o
229 272 691 100% 22 849 703 10%

Toble 3: Distibution of fnsses.

Meter sweep
Aim

he meter sweep will

The major aim
be to minimise the lass of revenue from
meter tampering. There is however o
secondory oim which is just os important,
This revolves around the data claon up. As
with most eleciricity ufiities in South Africa,
the Emnombithi/Lodysmith municipality

customer datobase is not fhat reliable. This
clean up essentially aims to

Ensure all elactricity cannections are
occurately recorded in the customer
database.

Verify and record the eloctrical address for
‘ench mater for future lass moniloring.

.

Outssurce or in-house

A decisian whether fo outsoures the meter

101
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sweep 1o an exiernol service provider
or undertake the project in-house hod
1o be made. The previous meter swesp,
undertoken in 2004, wes outsourced. Whils
the results were most certoinly satistactory,
fhe professionalism of the sarvice provider
was brought into question. Furthermore i
is pertinent 1o note thot the moin labour
force used in o meter sweep is semi-skillad
These persons con be readily sourced within

local communities and this fits with the

municipalify's job creation programme.

Due fo previous experiances with outsourcing
and the fact the municipolity hod the
necassary exportise infernally il wos decided
to underoke the meter sweep in-house. i
s however noted that servics remavals will
#1ll be outsourced due 1o the municipal
shortage of slectricions

ity’s:

Busic process.

As defined in the meter sweep aims, it i
critical that the meter sweep s

athens

customer database spacifically fo ensure ol
meters ane registered and have an elecirical
address. Since the municipolity operates a
orbased management system, the meter
swoep is alse dane using lofs as the chiet
conirol measure

Cuslomer awareness/education

Customer owareness and educotion is

eritical. 1 is the opinion of the outhor

that this is the biggest problem facing the

revenue prosection prociioner. There is

major denial as fo the level and impact

of this problem. Wa have created the
- . f

INDUSTRY.

I losses* ta
describe thaft. The CEO of Eskom, Jacob
Marogo, describes the theft of electricity os
*very low” and politicians skir the fopic o
if it ware the plague. Utility engineers are
scared 1o oct, os they fear their political
masters.

In Ladysmith, an extensive owarenass
campalgn was done through local medio,
ward commitiees ond distribution of
pomphlets within the community. This
however #ill proved 1o be insufficient as
once the disconnections storied in eornes:,
emnesia sef in

Stol intesily

In-house staff are just as prone to bribery
as ony other porson. The temptation is
massive ond this must be considered when
developing the mefer sweap process. Since
it noted that bribry of sweep inspectors is
likely to ccur, systems must be putin ploce
to cater for this patential dilemma. Let us
consider how o sweep inspecior can folsify

records in order to receive a bribe and how
#his can be combatied

Vocant land
Report the stond as being vacant land and
hence no meter exists. This can be verified

by chacking fhe valuation roll
the stand is in foct vocant

ansure that

Mo supply/supply removed

Report stand as having either no supply or
the supply has been removed, This will bo
checked ogainst informetion avoilable but

ultimately require a follow p vii
All okay

The inspector reporls the meter os oll
okay. In this instance the customer’s

purchasing (in f
or consumpticn

case of prepoid meters)

ha case of credit metars}
must be checkad. Any polential problem
must be flagged as either;

« Query - revisit is required

«  Potentiol tamper  installation is to be
monitored.

Domaged/foully

Tha mefer Inspactor reports the mefer as
domaged or faulty. In these instances, the
meter will be re-inspected by the electrician
dispatched to do the meler replacement.

No inspection sheef completed
The inspector faifs fo completa an inspeciion

sheet ot oll. This will be datacted by GIS
verification.

Codastrol information

Emnambithi/Ladysmith municipality has
very few customers {(approximotely 100}
that do net live in formal housing. For
this reason meter sweeps ore based an
the latest codostal information cvailable
Every inspection must be linked to an ed
number

Eleciicol infrastricture - electronic data

The bulk of the slectrical infrastructure in
Emnambithi/Ladysmith municipality hos not
been caplured onto a GIS system. For this
reason, the first phase of the sweep process
i5 10 add transformers and LV eircuts 1o the
GIS dotobase.

Trarisformer/circuit control

Sweeping will be done by transfermer
and LV circuit. Essantially mefer inspectors
ore provided with a drawing showing the
ransformer location and LV circult layout
alang with the cadastral information. They
are then 1o swesp properties fed from the
¥ circuit
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nitial Stetus [T Do captore
Giparii, i, Varow | Qanthy. | Pervend Using an internolly developed monogement
Compléh 2500 6,5% 2534 87.4% syser, dala coptur is done i o simucured ond
e e Pt - contiolled marnac This monagement ssem only
Customes to.coll w9 | ;X 8 S el Sonneh
T 57 5% h
Hard disconnect dore 0 | _oox o k
Hod decanmed panding 205 558 %2 (7 [ e sipa i
Meter chonge pending 80 1.6% 58 1.6% No access
5 5% 29 B5%
Guery 333 i 3% hobillyfo goin access o nspec the mefer i
) 128 X
Guery - mater error 124 = — & major problem, In mary instances, residants
R d 5 0% B 0% ; Vg
| Revi ponding Sow | e he inspaciors caming ond they lock
| Soh disconnect pending 2 o% e = their houses. The sweep policy is fo leave o
I Toral 3157 100,0% 3787 100 0% notice requesting that the eonsumer conloct

Toble 4 Meter inspecion stotus migrotion

Quantity Percen
74.01%
3,80%

Complate

Hord discornect dane

Hard diseanned panding 8,69% 8 0,76%
Meter change pending 209% 2 o |
Guerr 1009% 5 048%
Raviait ponding 1.24% 3 029%
Soh dacornect pandig 08% 2 0,19%
Total 100,0% 1047 100,0%
Termpar. 1249% [ 036%
Fotentiol temper 11,40% 10 0.56%
Tatal 23,89% 19 180%

the municipality fo arrange on inspection
If they fail o respond the servics will be
terminated.

Sealing

Pari of the sweep process is lo-reseal oll
meters

Job cards

The meter sweap procass generales numrous
feb. cards that need fo be confrolled from
inceplion fa completion. Job cords generted
include:

Hord disconnect - famper

tstor was found tampered so hard disconnect
1o bo done.

Meter change (damaged/fouty)

Mater was faund 1o be faulty or damaged and
must therefore be reploced.

Revisit - query

There is o potential problem with the
inspection and therefore if needs 1o be
reinspected by o senior offcial

Soft disconnect - o occess

N occess was possible when the inspector
visited. The cusiomer has not called to
schedula on inspection and 14 doys has
elopsad so the service will be ferminated.

Soft disconnect - refused aiccess

The customer refusad occass when the inspecior
visited hence e service wil be lerminated.
Hard disconnect - n response o solt

If & soft disconnection has been done due
to foilurs 10 inspect and the custamer stil
oils 1o respond than o hard disconnaction
is scheduled after 14 days
Management system

In orderto ensure a succassful mater swoep
the municipality required an effactive
electionic system ta manage

Fig. 11 Transformer stots dhogrom.

the project. Since this sori of software is
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Transformer stofus

Tracking inspections by franslormer zone
is crifical. The tool used here is GIS-based
giving fhe supervisors a simple graphical
view of the siotus of o selscted franstormer:
Fig. | shows the siatus of transfarmer E390,
LV Circuit 3. Issues highlighted here are:

® Erf 1609 has the incorrect electrical
address

® Ed 1459 and 1431 hove no inspecticn
recor

Targeted sweeps

The principle of meter sweeps and the need
thareat is well documented. The cost of
undertaking these sweeps must however be
considered. Emnombithi/Ladysmith

property ofihe house uner and hersfora e mojor impact on sur sconomy, The nesd to
minicipally needed a court order o ramove  sweep eleciricity msters, spacifically propaid
i, The: deporiment wos ordered fo restore  meters, is peramaunt,

the original mefor and supply even though

Politicol support is also very imj
the enginser orgued fhat it wos a haaardous y important.

Polificians shauld siop paying i

; 2 i service fo
situotion. A court order was subsequently  this problem and fackle it head on. Customer
sought and the meter removed. While the  education must be fackled at all levels and
disconnection was ullimately corried out the  must b driven by the polilical leoders

locol rte payers assodiolion used his s a ool »

se-dhm U $uppot ogainst the counl Any mefor sweep must bie well plonned and

carried out. Comprehensive monagement
Conclusion software is needed. Such softwars shovld

integrata with curren
Eleciricily losses have a damaging effect on 4 el morogenient s e

municipalifies’ viobility and, considering the

systems and credif meter monogement

gensration consiroints focing South Afica,a e

municipality intend to implemant
o policy of targefied sweeps. The
issue is howaver; where fo target?
In this regord check metering will be
instolled throughout the municipality.
This metering will monitor sither
individual or groups of ranslormers
as fransformer zones (opprosimafely
200 customers). The fotal energy
dispensed into these zanes will
then b comparad to the energy
consumed by the mefers connected
within fhat zone. As soon os the
losses start i rise the fronshomer
zone will be targetied. Resuls from
this principle will be reparted when
available.

Challenges

There ore-some challenges facing

e municipality. These specifically
include:

Supply chain

The supply chain manogement policy
a8 required by nofional freasury hos
coused many deloys in fhe project, As
the projeg gains momentum, this has.
becama less pravalent.

Resources

Probably the biggest single chollenge.
Emnambithi/Ladysmith hos a shorfage
of electricians. An attempt 10 outsource
discannactions originally proved
fruitless — no companies responded
to the fender invitation, A private.
company was eventually found 1o

urdertaka disconnactions. YOUR LIFE .

Legl jssues

The Emnambihi/Ladysmith muncpoli
was challenged in courl ower the legaly
of ramoving an slactricity mefer without
©-coun order. The court uled fhot the
electricity meter was effectively the

b AMEU 2008
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Curbing non-technical electricity losses in a
domestic prepayment environment

This paper proposes a

ammer S el mmary T peinery SEHACHYA o
the marmer In which ampering fook placa, with
guilty parties and no testifying as to the identity of the actual tros

so0 with factual evidence, without ide:

solution to a worldwide tendency, that of increasing non-technical
prove beyond any doubt that elecricity was consumed, doing

right ta render an account for that consumption.

Throughout the electrical indusiry, ways and
means have been estoblished 10 curbs non-
technical losses, to subsiartiate ard prove
beyond any racsanable doubl, f ioken fo
court, an asserton that electricity has been
consumed without payment i laymen's torms,
stolen) and in accordance with promulgoted
bylaws, 1o charge the individual transgresser,
i this case the awner/lenant with whom fhe
utlityhos o signed agresment, a iransgression
foe and an amount in respect of elochicity
consumed over the period in question.

The dilemma

Prapayment meter tachnology, which requires
o customer 1o purchase electricity before
consuming it, was thought fo be o solufion
for all utilities selling electricity fo a residentiol
consumer base as it required no deposits,
obviated the necessity for monthly meter

electricity losses, especially
no photos, no videos or

or instigator, and finally, fo have the proven

by D E Cloete, Gity of ubdhlothuze [Richards Bay/Empangeni]

out of meters ond current transformers o
to detect isolation of phose voltages,
Relying on infarmants 16 * blow the whistle”
regarding infermiten fampering, which s
ofherwise extremely dificultto detect

Using abnormal variaiion in purchose
patiems os reporied by prepayment meter
vending software progroms that compare
statisiics of monthly purchase patiems
by customer with pre-set averoge levels
(minimum ond moximurn), highlighting
an abnormal variation in fhe purchose
patiem as o “suspected tomper”.

All the above opproaches ar very expensive,
requira speciakised tachrical skills, are of o
temporory nature and enjoy limiled success, ox

Y
manoge the purchase of sleciricity according
1o parsanol financial means. This should have
been the ulimate revenus solution fo. serious
financial problem. Cradil mefered cusiomers
effoctively consumed elachicity and poid for
it manth-and-a-holf 10 two months oher the
last reading, depending parily en eficiency
of processing and partly on the necessily fo
rander an account wel in advance of s doe
date. If o customer did not have tha financigl
means 1o pay, the account fell info arears.
and aher 14 doys tha alsctricity supply was
disconnecied. If the situation persisted, the
customer wos served with legol papers or in
the worst cose, was declared indigent and the
omount was written ofl.

The non-technical electricity losses arising

from iho oct of tompering with oleewiciy
pli fiom

thus leving assumpions ord file evidence:
a5 proof. Customers who resor 1o fompering
are increasingly becoming more and more
stropreneuriol and innowotive in thei Guest fo

s bibas 1o officiols or 1o thid pories.

The doviation of the purchase pattems betwesn
the minimum and maximum porameers lends
itself 1o assisting the conscientious “buyer”
10 purchase just encugh not 10 be deiecied,
in other words, leaving na proof thot o
proportion of the consumption, perhaps as
‘much as 60%, is nof paid for. Al the same fime,
enic but volid purchases might sasily lead
o erroneous suspicion of fampering.

The solution: check meter principle

illegal connactions, have reached olorming
levels in South Africa and worldwide. During
2003, over R1,5-billion was recorded as fhe
monstary value lost.

The traditional pracice cimed o dafacting
tompering with electrichy supply comprises
one or0 combination of the following:
Conducting physical audits a1 oll
conneciion poins o search for iflegal
connections or wiring that bypasses
meters

.

G
slectricity consumption o base-mounted
prapayment maters, which ollow prepaid
electricily io be consumed, will olways create
an environment conducive 1o fompering, s
they are single meters Installed inline with the
main electricity supplying househols

Wisin the combination of the two that evidance
may be found fo oid in curbing non-tachnical
losses. The conventional crodit meter s
installed cutside the property on the road
reserve inside o secure metering cubiclo / kiosk

d "
metering inslalations o detect bridging.

10 the' main electricily distribution board.
Altsrnatively,  split prapayment, meter and
keypod are instolled somewhara outside the
house and in the house, respectivel.

The fofal consumption of electricity os
registered by the credit meter must equal
thot registered by the prepayment meler over
the same period. The credi meter is read
periadically (on a thiss-monthly basis) a o
minimal cost. These readings are processed
and the cansumption compared fo that
recorded by the prepayment meter. The
accepted deviation or discraponcy befwaen
the fwo manuloctured meters can only be the
combined sffect of their individual accuracy
closs types. Since these metars ore of dloss
2 type, represenfing 2% aceursey for each,
the combinad accurocy can enly ba desmed
10 ba 4%,

Revenue protection: administration

Given periodic reodings for every senvice, the
bulk of the audiling (75% 1o 90%) is done
slectonicolly in the office and fhe remainder
by woy of physical visit 10 selected propedtias
tosconfim relevantfechnical detail by recording
it o0 oudit shesta/iorms. Inkormation avoilable
ollows o property o be scrufinised by an officiol
with minmum eflor, but wih excellent rosuls.
Manitoring of properties is an angaing
process and gllows hundreds fo be processed
in @ relatively short space of fime. Coptring
of relevant information is cruciol and must
be kept up o date. The system is designed to
police isell. Every 24 hours

Any avoilable new readings are
coptured

* Purchases as well o consumer ond
new service dolo ore impored from the
vending system by o fucilly provided for
the purpose

* Discrepancy liss ore revised

Ay propery identilied in this manne, niiotes

a physical udit / investigation

There is no nend to oudit every housshold

mefer sifuoted in the house in close prosimity

and thereby the law-abiding citizen,
who is poying for his sevices. This induces o

AMEU 2008 A
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Uity controctors involvement
Uty ofiiciols involved — bribery or own
“iniative® of creoting addional income:
» The check meter principle was nof advertised
or made known so amnesty must be
appl

An unfoir procsice - utity out to make

@ Decrased person accountable of par fhe
signed ogreement, not the curren family
members

No purchases wore made foe months
because meter was foulty and this was
reporied - no evidence to be found of such
report.

On

consumption, if any) for the seme area, it will
become avident which areas sufler the most
seriaus assesand will be possible fo.concentrote
| application of the aforementioned
peinciple on the identified arecs.

Individual check meters are insialled or
old cracit mefers refained o3 check meters,
wherever prapayment maters are or have
boen instalied. When new eleciriciy supply
connections are. made, cuslomers pay for
prepoyment melers and the usity insiolls chack
meters of ow cost, This i o prccess with kang-
term results. One connot expect 1o achieve
results within o shot space of fme, I requires

the fompering, for example:

Bridging off of eleciricity supplies to
outbuildings; prior to installation of
prepayment meter

Uslity contractors were involved

Utility a‘ﬁdaﬁ were mvulv:d bribsd
or used own “infliative” 1o supplement

Fig. 2: Fraven

posifive atfude on the part of the cusiomer

fowards the coun

Fig 1 ond 2 illusirate the essence of the

principle.

It is appamnt that customers, whose electicity

‘supplies are idenfified o5 having been subject o

tampering, will fothwith remove ollllegal wiring

and ar other avidence.

A customar's effors 10 present os the innocent

“victim’, wil bring forth all marner of objection,

explonafion and inconceivoble deloy tachics,

for exomple:

 No knowledge of elechicity, therefore
to tamper

Request invesfigafion and proof of how it
was done

Both mefers ore inoccurate and fo be
tested

Naighboun kapped from the supeh
1 physical evidence is found, previous owner
ot tanont was responsible

lies to
Bridging off of slectricity suppl
wmimg, priar to muuuunan of
prepayment mefor

Chack meter
23 kWh | day

. on
Fig. 3: Purchose patern versus chack meter consump

L AMEL 2008

Pre-payment Metar
A1 kwh / day

Bo9RRRERRANEACT

The fist is endless, howeves, o substantiote
findings and prove that tampering indesd
took place. Purchase history (or consumption]
relating fo the prepayment meter ond
consumption registered by the check meter
ore combined in o graphical represeniction
in Fig. 3.

Historicol evidence verifies tamper removal
in Fig. 4.
Thisllustotes that the customer has corractad
he delinguent behaviour anel become part of
the paying customer base ones more.
Evidence as dopicted confirms thot the
mossage will not go unnoticad: “Tampering
wil ba identified!*

Wih the check meler principle as the sofufion to
an ongaing revenue loss problem, where does
one st loaking inka one's own environment?
Instoll bulk oleciricity mefers ot oll the bulk
intoke supply polnts in all the different areos
under your [urisdiction. Should one take
manthly meter readings and compare the
bulk meler consumplion (snergy — MWH's]
1o prepayment meter purchases (and cradit

The essance of this project wos fo inshi in the
community a sense of ownership fhat goos
along with the resporsibiliy o pay for services
rendared. Those who do not adhere fo the
above have o face the consequences

Historical cudit sweeps

Unfarunately, this is stil generally the only
manner in which audits are conducted
Sadly, the effart is usually very expansive
and the autcome is the fallowing: the “bush
telegraph’ is present and connct be ignored.
As the swoep is initisted, o simultaneaus
message “ranscends” the swesp info the
identified area, houses are locked, customers
“disappear”, some hide within ond no
enty is gained fa  lorge propartion of the
premises.

During o sweep of @ 1000 housshalds the
following was experiencad: (see Fig. 5)

Proof that the principle is sound and
effective

The City of ubhlathuze ideniied an ares in
ihe year 2000 and action plans were iifioted
1o curb losses in this specific ares, which
Josses were closa ta 30% during the lote
1990s. Audits commenced in extreme sarnast
in 1999, but positive benefit followed the
introduction of the check metes principle:
#  Controdtors wera appointed o read all e
iing cred motes (o bling )
a thrae-monthly ba:

Pra payment
anotar

Fig, 4 Remaval of tomper (legal wiring),
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Sweep audit of a | 000 house:
resulted in only 10

in ane ares,
s

Purchases, Sales 8 Non-Tachnical Losses

85%

s
0
1% e |
(Sweep audirs by ather utilities have a success rate of 0.3%) H ::
&
E
Check-metering project average success rate 1%

1996 1998 2000

000 2004 2006

Fig. 5: Suwaap versus chack meber resus.

Arsas were identified and check meters
were insfalled Inline with prepayment
meters. This is now stondord praciice.
Financial implications are in fhe arder of
R395 per conventional meter, including
installation costs.

.

oll he relevant dota captured from the
oudit sheets, in order o summarise
said information by producing o
of discrepancies identifying *tomper”
‘properiies.
The above measures were successfully
implemented and the rasults ware sscellan
To date over 4500 proparties hove been
identilied, an amount of aver R10-million
hes been charged and B, S-million has been
recouped. The raturn on the copitol investment
for this project, con clearly be soen by these
igures.
The groph (Fig. 6} confirms the results batween
purchases, soles ond electricily losses.
It i essantiol that oll processes be odhered
1o stietly, for if the: occupier of any dml\l‘mi
property contests the rmsult, the
stand up to elose scrutiny. Legol musn
requires documentotian and the resulls or heir
proot will be confested in o coud of law.
Currerily as per the Elechicity A, sleciricity
mMmm’M 1o disconnect

Fig. & Purchases, soles ond non-technical lnsses.

on additional seven days grace; after expiry of
‘which the electricity supply is disconnected.

Technical controls

All meters (prepayment and credif) ore
sealed with uniquely numbered secls (Fig. 7)
belonging 1o the City of uhlothute. These
are registered when issued 1o the fachnical
stcif and rmcorded os such, A special project
was lounched to remove oll old seols stll
in wse in order to conform to the new seal
standard. Previous “misuse” of seals was
eradicoted in this manner

Stict mater procodures must be in place. No

Fig. 7: Seals.

whereby rondom properties are listed o be
processed. Consecuive fampared properties
will b addressed on merit if they form part of
on informer’s list.

Accolades and acknowledgements
This project hos proven itself warthy of
the effort and dedication of ol the parties
involved. Eskom has o national eTa oward
system, wheraby ony project/process that has
proven fo be successful is measured omongst
thosa in the some categary. The check mefer
incipla wan the esteemed aTo Aword during
2003 for the residential cofogory.

avoilable to ony “cormupt” person auf there,
for the difference between an honest person
ond a transgressor is but o thin line.

An audit process must consis! of of leas! two
officials par audit feam 1o assist the utlity
with ihe proven evidence, oudit sheet / form
dala, signed by bath ond co-signed by the
supenvisoc

During the instollation process of check
meters, labelling, property versus meter, must
be correct o this ensures that the crux of
chack metering is odhered to. Check meter
and prepayment meler must comespond by
registering elechricity consumed in or at the

i property d

14 doys. hr
« Apublicly unsale slecirical condhion with
immediate effect.

A physical famper is treated os on unsale
condition, and th electricity supply is
immediotsly disconnected with o letier,
duly signed by the oflicols as well as the
mﬂ-ﬂnm‘

‘This project was and is no secret, It was ond
still'ls advertised to ol the residents of the
City of uMblathuze. A special video hos been
mode and is daily shown on o circuit video
system ot oll the vending siotions in order to
sansitiso oll the customers ogoins! eleciricily
fompering. A special drive with informative

. where,
on account is
mmmnudww.ummm

profect. The main drive is about changing o
culturs of non-paymen.

Many informers ore ossisfing coundil fo
Iransgressions; These

recognifion was. given 1o the
City of uMblathute, when the ex-ciy electrical
angineas, Danie van Wik [1], presented o

The Association of Municipel Elsciricity
Undentakings (AMEU) and the South Africon
Revenue Protection Assaciotien (SARPA) have
bean usad many times as a plotiorm 1o inform
other utiliies of the success of this project
Principal author

Principal author: Dennis Cloete holds
o National Higher Centificate (T4) for
tochtieions in alactrical engineering
from the Natol Technikon. Municipal
experience: 1997 appointed os o consuliant
tawn electricol engineer of the then,
newly-established Ulundi Transitional

“Local Council. Since 1999 in charge of

marksting,

Customar services, soles ond revenve
protections sections in the City Electrical
Engineer's Deportment, City of uhlothuze
deputy choir of the South African Ravenue
Protection [SARPA) of the Kwazulu-Natol
branch. Member of RED 5: BPAS workgroup,
communiqué warkgroup and retail; customer
services sub-commitiee 03 port of the

identify new or unknown restructuring of the eleciricity industry under
properties must not comsspond 1o any pre.  8uidonce of EDI Holdings.
mmwdvmmnh»dm Rekiranice.

stipulated,  finol notics is delivared, cliowing

w08

11} D J von Wyk, (Pr Eng): Ex Ciry Elacirical
Engineer, Ciry of uMhluthuze. initotor of Chedk
Frincple).
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Advanced metering infrastructure for
residential and commercial customers

Automated meter reading (AMR) is o

relatively familiar cancept
fal wtilities. N

o mest electricity supply utilities, but the term advanced

y e

and commercial :mlcm;ﬂ. has been dratted and published fo create a standard specification for AMI systems in South
Africa. This paper will provide an overview on the requirements as listed in NRS049 for AMI in South-Africa.

The AMI system incorporates an AMI master
stotion fram where fhe configuration and
functionality of the system is controlled, o
communication netwark, the AMI meters,
a load switch (disconnect/recannect/load
limitingl, the applioncs (load) control
devices (activated hrough the meter)
o custamer interfoce unit and ogtional
interfoces fo communicats with o mobile
custamer inferface and fo refrieve water
consumption data.

The AMI masier stofion provides conneclivity
to bock-end systems including a billing
system, cannect/disconnect system, fault

by H P D Groenewsld, Eskam

1eperiing system, mefer dot managsment
systam, famper defection sysiem (ravenuo
protection), load management system and
quality of supply system, ond in the cose
of prepayment system applications, to fhe
vending management system. Interlaces 1o
these back-end systems are nof specified
and will be utlity-dependent

NRSD49 specifies fwo AMI configurations:
Fig. 1 depicts an AM sysiem where data
concentrators are utilised. Fig. 2 depicts o
system where the communication is directly

fo the meer (dota concentrators excluded).
The communicatian from the first meter is
finked 1o ofher meters or it can be applied
as o stand-alone application
Functionality exploined

The functionality of the AMI system os
specified in NRS049 s explained by looking
of the indwidual requirements

AVl meters

The meter forms the basis of the AMI system

e e

r
[ R~
-

Fig. 1AM syster

werview uhlising dato concenimtors.

AL 2008
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at the customer instaliation. The functionalily
of the meter will pr
‘active energy consumption dot
the data through fo the doo concentrator
or master station, it will relay commonds

through 1o the appliance control devices, it
il send information thraugh fo the customer
interface unit, and supply copacity control
{ioad limiting) will be done through the
infernal connect/disconnect contactor.

The meter will typically be instolled in o
sacure cabinet whera the customer will not
hove access fo i fo prevent 1ompering ot
bypassing, Customers will have access fo
billing and other information through the
customer interface unit

The meter must be able to support o time-
of-use torift struchure. NRS04? specifies that
aciive energy consumption data must be
stored on the meter as fofal register volues
fnormal cumulative energy dato) os well as
ha-hourly data. The data refrieval system
[AMI moster station] must be able fo support
both the reirieval of the billing register volues

B Aveu 2008

a5 woll os hali-hourly data. It will be up to
the alactricity supply authorily fo decide if
they will bill customers through meter register
volues or holl-hourly volues

Apart from billing data i Is also specified
that the meter must be able fo record
different events such os when tamparing
is identilied, supply cutages, under and
over valtage condifions, when disconnect
commands were applied, when load contrs|
was done through the master station and for
meter configuration changes:

Customer infecface unit

The customer interface unit will ba instolled
in the premises of the customar from
where the customer con oblain first hand
knowledge of his cansumpfion data,
energy cost, sialus of the appliance control
devices, siatus.of load limiting and ol avent

olorms.
Appliance control

The applionce contral devica will connect

and disconnect laads from the supply
theaugh commands sent by the meter and
master stafion

Under normal operating conditions fhe
appliance control devices will be switched by
the meler according to the time-of-use daily
patiem, Loads will be swiiched off during
peak ime-of-use periads. The banefits wil
be 1o both the ulility and the consumers.
The utility will experience less looding
during peok consumplion periods and the
customers will hove load autematically
removed from the peak periods which wil
sava them energy cosls.

The applionce control devices can also be
oparated from the master station in situations
where here s severe siroin on the capacity of
the elactricity supply system,

The status of the oppliance control davices will
be contralled by the meter and this informotion
will in tum be sent from the meter to the
customer interface unit,

The “lum-on” fimes of the opplionce

A aysern oveview ulising it communicaion o e mete

m
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control devices will be scoered through
o pradetermined and rondomisad time
maintained from the mater 1o avoid the
creation of anather psak looding conditior

at “turn-on”

Supply copacity cantrol (food limiing)

The meter will control the supply capacity

1o an end user by monitoring the load for

exceeding the set supply capacity limit.
When this occurs the meater’s connect/
ned and the
supply 10 the customer will be inferrupied

disconned! contactar will bs

The supply will be switched back sgain
ofter a cerain fime and the load will be
monitored again. If i stll excesds the imit

then the supply wil again be intsrruplsd, but

61st AMEU Convention

fhe duration of this second interruption will
be langer than the pravious. The interruption
period will increment by o setable fime

period affer every subsequent operofion

Under normal operating condiiians the supply
copocity control can be switched by the meter
aceording to the time-of-use daily potter. By
implementing it his way it will ensure that the
appliance conirol devices aré not bypassed —

hase loads are sl connected 1o the supply
fhen the supply capacity limit will be excoeded

and the customer supply will be inferrupled.

The beneiits of supply capacity limifing during
peck periods will again b fo both the ufifity
and consumer. The utility will experience less
loading during peak cansumpfion periods

Accredited Eskom Supplier
Agent for Sediver Insulators

Sippict s i

* Overhead vomaminsn and st ion
“hectrcal e e

* Sabmistion ripmeny

and cusiomers can save on energy cos! by
iy

reducing their loading af the high elex
price periads.

In o situation where there is severe stroin on
the capacity of the sleciricily supply syslem,
than commands can be sent from the AMI
phly
capacity seting on the meter. The, mete

master station fo further reduce the

should first ramove the large loads fram the
customer supply by operating the oppliance
control devices ond then it will revert 1o the

new seHling.

Messages on fhe status of the supply
capocity limit will confinuously be sent from

the meter to the customer inferface unit. This

information should be used by the customer
ol loods
swiiched off 1o avoid supply interruption.

fo determine if ad st be

Connect/discs

When in the past o supply had to be
disconnected or connected due to
change of ownership or non-payments
o fechnician had 1o be sent out 1o the
installation fo disc

nect or connect of
the customer’s supply poini, With AMI o
<command can be sent from the moster
station 1o the meter and the contaclor
on the meter will be operated o sither
connect or disconnect.

It 13 envisoged thot belors any
disconnection is enforced the
master station will sent messages fo
customers ta inform them of impending
disconnaction.

Propeyment

The AMI prepayment functionality s
differentio that of the nommal prepayment
meiers becouse the command to
disconnect is not determined by the
running-out of credit on the meter, but
rotheran the AMI master siation. When
the credit of a customer is running
low, then @ message will be sent to
the customar interfoce unit that the
customer must buy addilional electricity
or risk being disconnecied. The AMI
master station will issue commands to
disconnect customers once their credit
is exhousted

Under-frequency supply control

An option was included for under
frmquency supply control through the
mster 03 a stand-olons feature. Whon
fhe mefer ragisiers on under-frequency
condition for o prolonged fime then both
the applionce coniral devices and the
supply capacity limits can be octivaled
1o reduce loading

AMEL 2008
g
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The instollation will be normalised again
after the under-fraquency condition is
cleared and switch-back aciions wil be the
same as for normal operaion fo- again avoid
the creation of & “tum-on" peak load.
Mobile customer interface.

An optien was. included for the moster
station to sent messages through fo
customer mobile phones. This will typically
be fo inform customers of impeding
disconnect or can be used when the supply
capacily is fo be limited beyond normal
settings.

AMI maser stafion

The mester stofion shall provide for all the
funclionality as specified in the subsections
obova.

The master stotion sholl alsa be copable
of infegrating into the ulility's existing
management systems and be capable of
extracting dafa fram the AMI system fthat
is relevant 1o those systams in o secure
and auditoble manner. Exomples of the
uflity’s management systems ore the billing
system, revenue protection system, leod
conirol system, data warehouse system,
asset monogement system and quality of
supply system.

Challenges

Standordisation

South Africo and in particulor Eskom
has learnl with the implementation of
pre-payment metering fhot propriety
systems should be avoided fo ensure
inferchangeability between suppliers in a
ceroin areo.

Most of the AMI systems employed in the
werld have their own propriety protocels
and designs and interchongeabilty will be
olmost impossible.

Soms of the mojor monufaciurers have
realised fhat there is o dire need for
Handordisation in this fiald and thare
ars various initiatives foking place fo
sfandardise an communication profocols fo
Sllow for interchangeability of components
ofinstalled AMI systems. Pilot projects have
been initiated where mojer manufaciurers
ore working logether fo ensure that they
follow o standardised approach which will
ollow for interchangeability between their
AMI system compenents.

South-Alrica needs 1o leorn from those
initiotives and odopt standordisafion when
implamanting AM| systems.

R i 2008

Elactrciy Regulotion Act

New regulations for electricity raficulotion
services have been published in the
Government Gazette of 18 July 2008
which requires thet end users with o
monthiy consumption of 1000 kWh and
obove must have o smodt system and be
on g fime of use fariff by not later than 1
danuary 2012,
The definition of @ smart sysiem, os stoted
in the Government Gazette, is an slectricity
mafer that allows for:
®  Meosurement of snargy consumed on
a fima interval basis
Two-way communication betwsen the
customer/end user and the licensee

Storage of fime interval dato and
transter i remotely fo fhe licensee

«  Ramoe load manogement.
The electricity supply utilfies ore now in o
predicoment, 1 will Bt be wiss fo inwlall
propriaty AMI systems because if defeats the
objective for standardisation and can lsod
o costly replacament of AMI components
belors their normal sarvice life hos axpired,
et they have to comply with the Aci,
Etactricity supply utilties will need to study
the market corefully when deciding on AMI
systams. Systems where no international
standard hove been odopled should be
avoided,

System support
System support will form o fundamantal
companent for the success of AMI in
South Alrica.

The skills of the eleciricity supply uiilty's
mefer instollers and readers may not be
odequate to support AMI equipment
Specialised skills will be required 1o support
ihe commissioning of data concentrators,
meders, oppliance control devices, customer
interface units and communication
modams.

The continual maintenance of the equipment
will again require speciolised skills.
Usiities will need to establish o new cantrol
operation cenire from where the AW
master siation software will be controlled.
Operators for the AMI master siafion need
1o be employed and troined.

Next steps

Maost elactricity supply utiities wil ot some
stage hove insfolled AMI af residential
customers. The revised Act is forcing
elaciricity supply ufilities to speed-up their
programs for the installation of AMI.

| T

Uniltes wil now hove to stari with specitying
their AMI systern, follow o fender process,
perform o proper evaluation of the systems
and then install the equipment.

Specihcation of AMI

NRS049 - Advanced matering infragtructure
for rasidentiol ond commerciof customers
wos ersoted o ensure thet uniform systems
will be installed in South Africo. Electricity
supply utilties can use the requirements of
NRS049 a3 o basis for specifying an AMI
system for their end users.

Evaluation of the AM! system

Adequote fima must be allowsd for o proper
svaluafion af equipment, communication
ond software. Some of fhe requirements
of NRS049 are unique to South Alrica ond
equipmant may be newly developed and will
thus nat be “tried and fesied”.

I is envisaged thot Eskom will require
that squipment deemed 1o be suitable
for instollation be subjacted fo its
acceloraled environmento| stress festing
programms. Through ihis fasting program
the whole system will be extensively lested
- equipment, communication, performance
and software,

AMI systems which hava possed the
acceleroted environmental stress fasting
will then b Installed ot large scale pilat
programs, where their performance in
nommal field condifions will be evaluoted.
Large-scale roll-out of AMI will follaw
therechier.

Conclusion

There remain o lof of challanges for fhe
successful implemontation of AMI on o
large scale in South Alrica and ulilities and
industry need 1o work tagether to get the
most opfimal solufion for South Alfrica.
NRSO49 - Advonced metering infrasiructure
far residential ond commeréiol customers
was, 05 a first inifiative for stondardisation
in South Africo, developed by the NRS
working group and is now avoilable to
guida electricity supply ufilifies in their
requirements for an odvonced metering
infrastruciure.
References
(1] NRSO43 2008} - Advanced melering infro.
stucture for residentiol and commereial
custormers,

[2] Government notice R.773 (18 July 2008)
Elctricy Rogulotion Act {4/2004): Elaciciy
Regulotions for Compulsoty morms and
Stondands for Reticuiation Services.
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Update and details of the Energy Conservation
Scheme (ECS) and associated punitive tariffs

Since the of the

Power
set up by the Depariment of Minerals and Energy (DME) fol
beginning of 2008, serious moves have been afoot by

PCP) by

(ECS), the details of which are only now beginning to emerge.

The first sign was the issving for public
commant of proposed naw regulefions in ferms
of the Elecrcity Regulafion Adt, 2006, by the
Depariment of Minsrals ond Energy (DME)
in Governmant Gazetie No. 31339 of 15
August 2008, These dra regulations closed for
commenl on 19 September 2008, ond the inl
regulations ore expecied fo be promulgated
and in place by end October 2008

Enited “Eleciricty Roguafions on Deviation
irom Approved Tariff’, they seok io empower
the Minister of Minerals and Energy to deviota
from the nomel NERSA approved elactricity
tarifs and set various sector elsctricty soving
fargets in order 1o achisve an overol| national
electriciy saving of 10%.

Howaver,

{ the Nationel Electricity Response Team (NERT),
lowing the emergence of the generation capacity crisis at the
Eskom and the DME to develop an Energy Conservation Scheme

by Chris Yelland CEng, EE Publishers

(1.6 eustomers with a maximum demand
greoter than cbout 20 kYA of o lood factor
of 0,8 and pawer factor of 0,95)

The intention is that in 2009 each customer
to which the ECS applies will be given o
monthly nergy allocotion (Wh based on the
raquirement 1o achieve a specified electricol
anergy saving in respect of the cusiomer's
consumption during the periad Ociober 2006
1o Seplember 2007 [refarred o in the ECS
rulles as fhe bossline period)

In terms of the latest ECS rules and thinking,
for each customer closs the savings that wil
bo required of customers in respoct of their

in the public domain, eleciicity customers are
Fu ind

for the boseline period ore
mining: 8%; ogriculture: B%; industry: 10%;

them, as wall as the rules, details end prica
levals of the punitive tarifls baing proposed
by Eskam on behalf of the DME in order
o achieve the pational energy saving target.
Vihils the ECS rules are not fully finalised,
Eskom hos Indicoted the intention for them
to be in place by fhe end of 2008, for
commencement of the ECS in sarly 2009
Howevar, there is now some doubt @3 fo
whether this will be achieved

The ECS rules and regulations will sef specific
alactricity saving targets and slecirical energy
allocations for various customer categories
and for oll electricity customers geecter than
o defined size, 03 wall as punitive eleciricily
tarifts for those customars that exceed fhair
electricol energy ollocations.
Eskom has indicoted tha the thinking ot this
stage is for the ECS to apply 1o custamers
consuming more thon 100 MWh per annum

20%; residentiol: 20%; ond
government/siate owned enterprises: 25%.
Failure to meet these sovings. (Le. o customer
excending its energy allocatior) will result in
puniive slechiciy tarifis in accordance with
the ECS rules for thot portion of the customers
electricnl snorgy cansumpfion in excess of is
allocaion.

n this regord thers wauld b threa applicable
price. bands for the first transgression of o
partculormonih ofthe year undar cansiderction,
ond then these price bands would be further
muliplied by 1,5 ond 2 (ie. 11,5 and 2] for
o second and third trensgression respectively
in the soma year, o follows:

As an exomple, from the obove and based
on tha presant *norial’ elactricel anergy
price of about RO,50/Wh, it can easily be
colculated that for o commerciol customer
that does not save the required 20%,
but simply maintains s electrical anergy

cansumption {kWh] in 2009 af he some
levels as in the baseline period (October
2006 o Seplember 2007}, the electrical
enargy bill will be about 4,6x higher in the
fist month, then 6,4x higher in the second
month, and finally 8,2 highe in the fhird
morth, as compored o that paid by the
customer in the baseline period.

This is clearly intended as a big stick to
punish these individuals and organisations
that do not meet the elecirical energy saving
requirements of government and Eskom,
and is aimed ot changing thewr mindset and
making them do things 1o save slictricity that
they would not veluntarily do.

I my opinion, however, the ECS as i currently
siands may be missing the mark. | believe the
real challanga s fe reduce and remeve non-
productive, wostelul and inefiicient eleciriciy
consumplion from the system, without copping,
purishing or limiting eficient aleciicity use
and sfficient growth of electricity consumption
by the productive economy, which wauld
atherwise compromise economic growih, job
creation and growth in manulacturing ouipot
ond commercial services thot  developing
sconomy so desperctely neads.

There ore now falks in prograss abou!
phosing in the energy soving forgets, and the
customers that are required to participate
in the ECS, and this may help soften the
impact on the economy and llow slactricily
cusiomers fime to make the appropriole
invesiments in energy efiicient equipment, and
1o chonge their behaviour.

1 beliewe thot before launching farth with the
planned ECS a3 o fuit accompli, the DME and
Eskom should embark on o brood-based,
‘open and iransparent consuftafion, discussion,
education and communicafion programme

0-25Wabove (1) | 25%- 10%abow (3 | > 10% abowe (3) in order 1o fake the public ond electricity
0. 1% above (3] 1% - 10% bove (4) customens olong with them. Otharwisa there
#2,80M%h R4,50/Wn RY,00/AWh may be o significant negative backiash
4,200 [ R13,50/AWh The current propesals undoubiedly hove
25,60/ Wh ®9,00/kWh RIB.004Wh enarmous ecanomic impact and pose
significant

Nofe. 1: Fox customars < 10 MVA, ihe control bond is 0 - 2,5% obows alocation
MNole 2- For customers > 10 MVA, the control bonl i3 0 - 1% above aflocation

Note 3. For customers < 10 MVA, ihe disincentive band is 2.5 - 10% above allocasion
Note 4. For customers > 10 MVA, the disincantive bond is T - 10% abave allocotion
Note 5: For all customers, the punitve band is > 10% obove allocation

chollenges. It remoins 1o be seen whethar
the DME and Eskom wil be brave enough
16 arncunce and launch the proposed EC5
befors the generol election in 20091

AMEY 2008
=



ADDAX Propayment achieveg ‘S MART’ Statug
While the eomposition of electricity industries varies around the world the drive remains icl
effective and clean energy, which is a key issue to the numerous challenges facing the Sord ::)c:iar\,“n?;;: }.mg[
siep in this direction is cssly achieved shtough Deraand Response and ADDAX AMI. techaclogy he.
exceeded this requirement with their new “SMART” single and poly-phase met s ohg! £
fully STS compliant and certified. . : i

Power M & Distribution Holdi is unlocking Energy Intelli with the Advanced
Metering Infrastructure of ADDAX net providing a unique “SMART" Grid. Together with this “SMART”
Grid, ADDAX “SMART” meters are facilitating dynamic Demand thereby unlocki dditonal

power capacity, while non-technical losses are identified and fraud i climinated thus deferring new ivestme
o c ; R ¥ S nt

ADDAX STS meter features:

DLSM/COSEM support

Remote connect/disconnect

Powerful Time of Use engine

Dynamic & flexible power management

Energy consumption management (daily, weekly, monthly)
Dual metering modes of credit and STS prepayment
metering in a single package

Equipped with two cquivalent measuring channels: in the phase

circuit and in the neutral circuit

Detection of differential current (partial consumption
outside meter/phase imbalance), phase swapping, incorrect
meter connection, reverse connection and shunting

Skew Voltage, Mas/Min Voltage, Current Limit, PF/W & Temperature

C N e

measurement
DSM: Built-in auxiliary intelligent relay with remote control and unique AR
configurable switching schemes (weckday, holiday, non-standard day) Torm Way LV + MY PLC
communication via existing LV(0.4kV) & DLMS/COSEM over TCP/IP
V) power line S-FSK + OFDM

her resources STS (NRS: 009:-6-6/ 009-6-7/ 009-6.8/ 009-6.9)

Two-w
MV(
Support integration of meters of ot

< i, Ll

ADDAX Disconnect Intelligence
g Ind of C Actions

Tnadmissible internal temp (Confi

Inadmissible skew phase voltage [(Znnﬂgurlh]c)‘

Inadmissible low/high nerwork voltage (Configurable)

Switching off from central control

S¥itching Due to Consumer Actions
bl

Attive pawer out of limits (€
Ihadmigsible PF (Configurable)

Current out of limit (Configurable)
Differential cugrent out of limit (Configurable)

ADDAX Delivering Intelligence at the Wire-End
UP and uniil now, utilities had no idea, at any given site or residence, wha: the status is or what the consumption pattern is,
When they look at sggregating that cross their customer base, and not just being able to charge correctly, it helps them
s understand how well their grid is runniog and 10 keep the grid running well.

ehojoe
pene e

#@\
o1 Z =

 powermeasurement.co.za Tel.: +27 11 234-0766/ +27 44 B73-0763/ + 27 21 556-3810
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Future strategy for the implementation of
smart metering with ripple control

Ripple controlis o wll-established technology that has been in rel
n network for of the control signals from

electricity distribs

iable use world-wide for over 50 years. It uses the

central MV or HV injection

fransmission
point down to the receivers mwmd In the LV network, where they directly switch the actual loads to be contrelled.

An imgortont spect of this that needs to ba
sirassod is that the complete fransmission path
belongs tololly o the il and is not dapendant
‘o the actions or prcing sirategies of third parly
suppliers. Ripple control is used for @ lorge
number of different switching functions, but
in Sauth Alrica is used pred for the.
dynomic load control of the utity's natwork by
swikching hot water geysers.

Bacouse a modem fipple coniral receiver can
e fined with more than cos load swifch, # con
also ba used for funcfions such a3 the control
of swimming pool pumps, time ef use (TOU)
maters, and lood limiters.

Smart metaring, on the cther hand, is
characterised by its ability 1o offer two-way
cammunicalion between o central point and the
indwidual meters. The concept of smart matering

d

by fan Robinson, Robme! Meters

scon o e cotol sgnol ot o hher

poits that were previously
o ol mceratied 11 1 facion.

The use of modern communication
protocels, whi

past, 56 that the loud can be dhided ino o
umberf smallr groups, 5o g

betier switching resclution.

‘The use of these modem communicafion

prcocols olsomoles ol o vt

In September Nofice R1190 was issued,
which odvised thot Notica RB42 had been
wibdraun,

Accordingly, it would oppear hat Notice R773
it now sl volid.

it should not be forgotien hat Notice R773
stipulates the ol eleciric geysers that do not
incorporate a solar heater, os well os any
heating, vantilation and cooling systems, plus.
swimening pool pumps and heaers, sl need
1o have some form of control even if a smart
meter s not instalied, f he consumption is less
than 1000 kWh per month.

While most customers. with all of the obave
foods wil probably be consuming more than
1000 kWh par monih, and so be covred by

users, where the high capiiol cos! has been

emany thousands or even millions of rands.

Hawever, smart metering Is only now being
introduced infemationally for the mefering of
thmﬂmﬁn‘muﬂm

Muwmmwm,maw

wnualyas a5 stransmitted
hylmeﬂmﬂwwﬂa

ﬂmmfmmm-\duduhmmm«

of fime signals (not ronising

;mw«um sk ard

i

remciely d, without the need.
10 vii svery recever in the fsld.

*  Modem ripple control are able 1o

vt

comyoutan emergency
70 aconds, 5o ossating in mainicining
e bl uhen pabeok dkarca

Government legislation

are in operation I

{ssused by natonal governmant i regard o fhe
p oter ko,

inroduced overseas for diflerent reasans thon
shase envisaged in South Afica.

Amongs! hese reasons s the factthot nefworke:
ore baing “unbundled”, which requires that
meter reading should be caried oul monthly
instead of once per year, and manuol meter
reading costs are for higher overseas thon in

Alse

o vorious koot Together with fha infroduchen

of smart metersfex cericin customers

Motica R773 was ssbed in July 2008, and

spexiied thot all secric gerses ot o nol
as wall

shan 1000 kWh per month,
one therefom foll balow the raquiremant fo be
on a fime of use fariff and have a smart meter
nsalled,

i iy case, the ravenve collected from these:
customers will not ustl the insiollation of
o smart meter, 0 there is clecrly o need for
a control systom that will cover thase many
thousands of cusiomers.

Smart meters

1116 @ motfer of record het there ar o krge
number of smart mebering pllots and projects
in progress in many countries throughout the
work. It s probobly not so wel knawn that

3 oy heating, ventation and ooling ysiems

on the consumer's premises, plus swimming

pool pumps and heaters, should be fifed with o

foclity o remetely contrathe supply of sleciicay
e

for the dynamic foad coniral of het water

geysers. The rason is that in Norh America

‘ond Eurape (wher the moiority of the frials am

tking loc) domesc ot wolr s oo
fred

These requierienss do nof appy I o “smart

lly every couriry hos a different definition
of whal Constitvies o smart meter, as fhey of
have different requirements.
Thers is also no standardisation on the
method of communication with the meters,
with some countries: praferring power line
corrier [PLC), whi GPRS, whilst

sy’ is
o incraase the mpm of lackiciy 10 the
where

fred
oo

Modern ripple control systems
The main characteristics of madem ripple
control systems are:

& The use of lower control frequencies than
inhe st sl ok 00z 0510

improve: the propagalion charodleristics
the control signal throughout the cortrolled

16

consumes. , inthe cose

the customer consumes 1000 K¥¥h or more
por month, it is equired thethe customer must
e mefered by o TOU meter, and thaf o “smari
syster” must bs insiolled

It urthermors a requaement thet ol the above
must bain plocn by 1 January 2012

Then in August Neofice RB42 was issued, which
brough the 1000 kWh per month imit down
10500 KWh per morth.

#ll others prefer o dedicated RF network.

ASauth African Working Group has produced
 South African standard for o smart meter
(NRS 049}, but this is specific to South
Africa, so could result in a for more
expensive solution than meters: developed
for the various overseas markets

Al the same ime, NRS 049 is very vague when
# comas to e supportinfrastructure that will be
ecssory in order o integrote the maers info e
billng and odministration systems.

AMEU 2008
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oversens is that he cost of these “head-end”
systems is more then the cest of the total metar
hordware in any project.

It s oo inferesting thot NRS 049 does not
specify the actual meons of communication with
fhe meters, nor the commurication profecol fo
‘be used; these wil be coversd by fuhure ediions
of the spacication.

W . therslore axromaly likely that the same
problems will accur os when prepagment
meters. ware first infroduced info Soth Africo,
leoding ullimotely to the introduction of the

st

Concerns over smart meters
Below ore some concems that the writer
believes need fo be considered before there
50 dosh to instoll over 3-million smart meters.
in South Africa by Januory 2012:

‘Some technical cancerns are:

*  Smart mefering is sHl o new technology,
with rebiability and like-cycle fimes still o be
proven.

No international standards have been
formuioted yet.

o Govemment Regulation R.773 states
that smart meters mus! be introduced
for oll customers consuming more 1
1000 Kith Exod figures ane
not avoilable, but it is likely that there are
mere thon 3-million customers in South
Ahrica consuming more than 1000 kWh
per marth.

Mubtiplying 3-million customers by an
avernge of 4500 to

ives o 1olol cost of R13,5-billian fo
5 bl

Where wil his money come from?

At least 951 of these customers ars
e municipoliies. However,

® Space would be provided n the sman matar

for e future addiien of @ communication

module, should it be desired 1o implement

My outomatic operation of the system

ot o later date, when communication

methodologies and protocols have
‘malred,

.

The:use of fipple conirol in the “Horward
“direction would also encble oll those
customers falling below tha 1000 KWh per
month consumphion level, but sl having
2gopes o o be conwclld, of miinal

he bm-hu o this proposol mdudu

.o

probloms, o h.ouwm at the mcent
nce Confermco.

Hdp 0 unJ-anym be lothcoming from
o g fom &

el m..dmg even 10 buid new

power sicions

Even Eskom's DSM fund is virtually empty.

®  Most smart meler systerms rely on the GSM/
mm meiMM
result, while the: costs for raading

i il probably be u:oeplﬂhl- o

frovn

s olready in widespreod
mﬁcumwmﬂl Hdl
v tachnology is

o Glisidiigy because ripple control uies:

?dhruboﬂhb‘wniademm less than

Fully w"!v(mmﬂ\ Notice R 773 nJMu

of R773 ore full comy

m»‘amwnﬁﬂpﬁn“ﬂm Ioad conirol wil be excessive.
ot being used for dynamic [oad conirol, o2 For axampls, ond using the cose of o
g mm:;« they ore di : l?z’tsm ith WE
e h wi
® s gl to bo proven whelher they ore jeecs m h b
conrol  sansive hnctons, per massage, wih doy,
ool awpoitie ‘his woud resutlin recurting runcing costs

whereus dramic oad conirlrequies o0
mm,u iy of better than
N!swmm*dm’"ﬂ""""‘
will be mounted os o reralit 10 the exisfing
meter, e, in the meter

slectromechanicol

box which is ypically cufside the house.
A4 the same time, NRS 04 requires fhaf the
smart meder should hove the obilfy fo control
devices such as geysers and swimming pool
Pumps via commonds sent fo “intelligant
oppliance contral devices situoted at the
applionces”.

What ace fhese “infeligent control devices”
and bave they been fully tested in the field?

Some cost concems are:
. Tl\uwpuiwuﬂadmdnmm
mﬂ«

mnasoownm;-mmm

Some practical concerns are

Working samples of mefers in accomdance:
with NRS 049 sil have muow:?"d
‘monufaciured, fype-estod, ond

then fiekl-rialled before insiallation con
commence.

This means fhat i is exrermely uniikaly that
all 3-million o g0 wil be available fo bo
Instolled by Janwary 2012.

instellaten will require o lorge
e e e o
‘currently exisi.

There ere currenily around 20 000
metor rocders guinfully employed reading

meters.
dmmlhﬂ!uheﬂumﬁh\k
fic smart metering systems ore

Proposed salution

The poper proposes o hybrid solufion:

o Using the low cost, ond provan rofiabilty
i of mosdem tipple

board, ciematively the cost for o and spoed of cperafion ¢
ok ok o o D5 o P ol convel et o e oo conked
sy gmdwd meters 10 provide
ihemative ' 0
LT&T&S’::L".:;m-:;a e b s
by
h-m lvquras are not unrealisfic. rm m'ym:mzm’h:m
e o e e ot caie s n oo o e
ne of the tenders quoled o totol price of Sk oty e ot st
of e meter

R&50-millon, ia more than RBO0O per
point

kﬂmm

. Mﬁurﬁlr-mddmmﬂ the
omplate s o] b et £

Mﬂ without the need 1o invol
m:'uma@é'm"’ =iy

* low cost: mﬂd:ﬁdﬁh

proposed Iufien should be bebween
mvh\ldundmvlnlﬁulvheamdu
canvenfional smart meler system

minimal, s hare would be s
mnnlhlylnlhb.pqidmlﬁ party
suppliens.

Give time for communication methads

Ripple: control s @ wall-proven existing
which s available for immedicte

udmwmm».a.o,m
system able 1o provide dynamic load conrol
funciions, with an emergency shed fime of
berterfhan 10 seconds. Combined with leady
existing smart metors wih o TOU capabiliy
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DMS - does South Africa need a
paradigm shift?

The term “demand side management” (DSM) was first used in the United States In the early 1980s and later adopted in the United
Kingdom, Europe and Australia. In terms of DSM ion in South Africa, the concept is still relatively naw. While Eskom
formally recognized DSM in 1992, tha first DSM plan was only produced in 1994. Since then Eskom has spearheaded many DSM

initiatives and continues to lead the way in promoting the efficient use of electricity. The principle of DSM is therefore not new
to the electrical fraternity and in the interests of energy conservation. should without question, both ba well understood and
supported.

manageme
an electricity supplier influen
eleciricity is used by customers. “DSM

nning, implementation and morit

end-user’s o

signed
ers to modify pot

slectricity demand

The website goes on to define electricity

smand as “the omount of electricity

od by all electric equipment

@ in o building, an or

ve of DSM is providing
fricity, resulting

ntly electricity suppliers are more

the raquicements of all o T kel T s

fn hindsight it is unfortunate that on fhe

sne of the benafifs of DSM

Delaying the requirement for infrosiruc

apital invesimen

wally unfortunate that this website

cribes the key benefit of DSM as the
g
safisfoction

lectricity, wi lu

production a

As a consequence of the govermment ond
Eskor's sell-inflicted power crisis, while
Jic may not necessarily be familiar

general
ry that have been

ubjected tc

0ad shedding”.

inconveniances

Again, with the

it of hindsi

favourite utiity may wish

2 consider rephrasing

3 the cusi
tion level

o “resuling in significont cost savings for
»

provider and

he olrious question

o rseds 1o be asked is Fig. 2: Load prcke
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Fig. 3: Lood shifing devices

‘When and how ean the consumer exped fo
banefi from thess “significant cost sovings"é
Poradigm shift, [2] somefimes known o3
exdroondinary science or revolutionary science,
s the ferm first used by Thomas Kuhn in his
inflvential 1962 book The Struchure of Scientific
Revolutions to describe o chonge in bosic
Gssumptions within he ruling theory of sciance.
Itis in controst fo his idea of normal science.
The term *parodigm shift” hos found uses in
Other contexts, represening the netion of o
major change in o certain thought-pafem
a rodical change in parsonal beliefs,
complex systems or organisations, raplocing
the former woy of thinking ‘o orgonising
with o radically different way of thinking of
organising
Kuhn vsed the duck-rabbit opficol illusion to
demonsirate he way in which o paradigm shif
could couse one fe sea the some infermation
in an entirely diffarent way (Fig. 1)
Paradigm shils tend o be mos! dromatic in
“ciances fhat appeor 1o be siable ond matrs,
a5 in physics of the end-of the 19t century. A
thatfima, physics soemed o be o dacipline filing
in the last fmw detalls of @ lorgely worked-out
system. In 1900, Lord Kehvin fomously stoted,
“There is nothing nowta be discovered in physics

Fig. 4: Trpiol instafloion of consumar foad.ond energy conrol devices

ihot hos been used fo threaten cansumers
with power cuts or lood shedding i they *do
not reduce eleciricity consumption”,

s not impessible fhat o radical change in

Fersonal belicts oy be necessary io replace
the former way of thinking or organising
with a radically different woy of thinking or
arganising, both from the eleciricity utiy’s
‘and the consumer's paints of view,

now Allthot
measurement * Five years lafer, Albent Einstein
publishad bis poper on speciol elofiy, which
challengedhe vary simple sel of les lid down
by Newtonian mechanics, which had been used
o describa force and moion for over three
hundred years. In this case, the new parodig™
reduces the okd to g special cose.

In the later part of the 1990s, ‘parodigm
shitf gmerged 03 o buzzword, popularised
05 marketing-speak ond appeating more
frequently in print and publication. If is
somatimes referred fo s abused and averused
1o the point of becoming meaningless.
“Paradigm shilt” is however o meaninglul
term that may be approgriate in the contedt
of the present power crisis in Seuth Africa
together with ihe high-handed approach

AMEL 2008
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Pursuant fo thess two evertts and in recogniion of
e e o hhar oddress ot quesson, e SAEE
hosied a third evest i the form of o breckdos ok
3] 25 Werch 2008 o which A Ergec
Eskonfsdistibusion gancrol manager ::j;m
monogemant department) wos inv

s viows anc delvr bk on he Eskom DSM
progrmme.

The thme of Andrew’s talk wes fo open and
closs his presentotion wih, s he called tham,
six “tough questions. The sk questions were:
® How will the power conservation
programma (PCF) be implemented?

is there o role for utltydriven DSM after
introduction of the PCPT

fig 8 intemational tima 2anes

This then begs the quesiion “Relative to
whot?®

Uniil proven ofhenwise, it is suggested thot
uniil the load profils of Eskom or of any
aiher aleciricity utlity is shown 1o be iy
“fiat*, opportunitics. exist fer improving both
he utlisofion and economics of this scarce
anergy resource.

1t s concedad fhet the Depariment of Minerals
and Enargy’s recentl publshed Regulations of
the Elacticity Regulation Acl, 2008 incorporotes
ambiious requirements for icensees fa nclude
foclies allowing i o remarely conirol fhe supply
of slecticiy to water heating geysers, heating
ventilgtion ond caling systems as well os

Isthere a role for .
given thob-snergy efficiency i a prion

How do we enrench a savings culure in
South Alrico? :
ites
s How do we bost copture opportun
presented for business development and
job creation?
hanges are
®  What policy ond regulatory o :
mquired to improve efeciveness of DM

1was fhe ihird question in porticulorthat cought
this wiiter's afiention: Is thers  role for laod
shifling progromes given that energy eficiency
is 0 prioriy?

Considericy the unfonune shuofion thot this
ounry finds fsefin foday; ollof mwsséhmv:
inachieving ts PCP are both undarsandable
necessary. Howeves, it s within the fhird question
that o disturbing messoge is revecled.
A comment made during the preseaiation
xpossd.on larming miscenceplion hal oY
=aist in some quorters of our kovourite mrvﬁ n‘,
That perception is that Eskons lood profile
ia “relatively flo”.

swimming d heafing systems [4]

passively and outomatically achiove the
load shifting function without requiring
ony backbone infrostruciure, control or
maintenance

These clip-mounted “load contrel relays*
151 are designed to contral any non
esseniol lood. They ore designed fo fit
easily into standard residential, commerciol
or industriol panel boards and operate on
the principle of maniloring any peaking
loads (of which cooking loods are o prime
example] and shedding any non-essentiol
loods. It becomes apparent the any load
shedding is effectively undar the contral of
the user through their own electiicity usoge
patiems and actians,

Priculorky o th v

history and experiences in regard o licensee:
invastments info ripple control systems for water
heating gerses, oy urher investment nto ony
system fhat is dependent on o sophisticated
manogement 6nd control backbane ramains
questionable. The chronic national shortage
of skils in tself st cost some doubt on the
austainabifiy of such measures

Vhile centralised remote switching of the
slecticity supply to disconnect selected
{oads certainly does provide elechicify
utity licansees with the opportunity for bulk
load shedding, this undemocraiic process
is unlikely 16 curry fovour with the general
elaciricity-consuming public.

1+ s unfortunate that enly limited recognition
hos been given fo unabirusive, proven
devices that have been used and are
available 1o South African utilities and

cansumers for of leas! three dacades, that

such o3 water hooters or underlioor heating
the function of these devices, whils baing
automatic, is unobirusive and for less bkely fo
encourage fampering and by-passing.

The abjective ond funciion of both LCR ond
ECU devices are the same. Both include
“controlling” and “controlled” circuits. The
differences betwaen the two devices ora thot
the ECL i elecionicolly operated with high
accuracy whilst the LCR s thermally oparaed
with longer time consiants, but mor cosk-
factive. “Confrolling” loads typically include
peaking load appliances such as cooking
oppliances. “Controlled® can be any type of
load, but the mast unobirusive apslications
use thermal storage fype of loads such us
water heatars and underfloar haafing,

Typical oporoting kilowatt and resefting

kilowatt characteristics for oach of these
devices oro shown in the Fig, 5



.....ﬂr

tisimporiant o undersiand that neither o these
devices is irtendled fo save anergy costs. Their
primary funcion is o conrol peak demand. The
mojor beneitof these devices s o tha eleciicity
supply ufilty, rather than 1o the consume.
Having said this, the consumersill may enjoy
severol advontoges including:
« Water hoater (geyser) load shedding is
liited to short periods, for example while
coaking

.

Use of additional geysers o heating
without requiring supply or instellation
upgrading.

Elimination of any applicoble maximum
demand charges.

While the promation of powar consarvafion
s admiroble fram o utlily which if is assumed
sin the business of eoming revenus from the
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1o both utilities and consumers through o
consequentiol reducion in moximurn demand
costs and penchies.

Sequential load shedding with prioitising
is also easily ochievale through the use of
muliple saries connacted devices in higher
load-coasuming installations.

Both govemment ard Eskom have fogether
succeeded in creating the power shorage
situatian.

I fhis fimes of criss it i hoped tha they do net
‘agoin kol 1 erive the ful bensfis of both powse
conservation and load p
oad shiflng

In recogrising the bernets ta be gained from load
profile control, in this fime of natiancl crisis, @

control through

sale of it product {eleciriciy], i
forgatten that lood shifting, whan carried out
effectively and sconomicolly, does nof resultin
the loss of sale of o single unil of slectricily.
Alfer oll, despite the present power shortage,
it becomes easy o lose sight of the foc that
slectrical uilities are actually in the businoss
of selling elactricit|

The major banefit fo ufiities is that peaking load
wsage is outomaically delayed 1o individual
f-peck periads. There i also  major benelit

govamment can cut through ollthe red tape.

In this fime of identified need, we can for once.
afford to behave a litle undemocratically,
through the declaration of a national
emergency. Of course there will be those
who will find all seris of reasons why we
should nat follow the rest of the world in
introducing o much needed time zone
dilferentiol for our large country that spans.
up o 15° of longitude. Of course thare wil

be objectors who will find reasons for our
people not fo benelit from the advantages
in quality of Iife that could be gained from
daylight saving

From the world fime zone map Fig. 6 (6]
Afica, in
the intarests of retaining @ single national

is intaresting 10 note thot Sou

i zone, (s already out of phase with o

Adrican cauniries sharing similer Kunqwudus

recogrised the barefi

of daylight seving
theough the Introdu

a one hour winter
time shift relaive to South Afico.

And the costs associated with the introduction
of time z0nes and daylight saving?

Minimal - # we achisve this under a national
emergency siuaion and cvoid ol the working
aroups, committiess mesfings, relerendo efc

that such & proposal will no doubl precipitate.

S what i same of the concems ore recl. S0
whet ifsoma ofthe doomsayer's predicions are
jushfed? Ater a few yeors, [ogain af minimol
et once Eskony's efforts have managed 1o ge!
us over his lecricily shortage period —we on
very ooty go back 1o where we werel

Alernatively, what f s octually come o enjoy
the banefs of donlight saving?

Powertech Otokon awarded contract for supply of precision metering solutions

Powertech IST Otokon was recently awarded a major contract to supply Eskom with advanced metering technology. The

contract runs for an initial three-year period with an option to exte

il it. The aim of the project is o upgrade existing Eskom

Transmission metering installations, which have reached the end of their “design life”, and to provide new equipment for

those installations currently unequipped.

In order to meet the customer’s requirement, a modular solution is implemented,

The cubicle design is functional yet aesthetically pleasing, which is emphasized by the Essailec rack-mounted metering
units and the use of PK2 test block for voltage and current circuits.

, using a blanking system for unused slots

The Power Logic IONB800 Class 0.25 meters are used in a Main/Check configuration, ensuring that no data is lost in any
foreseeable system failure situation. These devices have extensive O capability, and in the case of metering at a point other

than the point of power exchange, the Line Loss Compensation functionality may
be required. A wide range of Pawer Quality measurements are made including
current and voltage harmonics, transients, sags and swells, flicker and waveform
capture. With various onboard communication interfaces, the customer is able to
utilize various media to access both metering and power quality data.

The Power Logic I1ON Enterprise software, when used with Power Logic ION
meters, is a complete power management solution. It allows the management af
energy information from installed metering and control devices, and is seam|esshy
shared with all stakeholders and with other business and automation systems. The
Web-enabled access gives each user a personalized view of timely and relevant

information.

Powertech LCIST

Powertech IST Otoka gerardvdm@
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Load shedding in the
South African context

©On 18 J-uury 2008 load shedding was introduced to the country by Eskom. At the fime the demand on the system

ened the system stability. Load shedding became part and parcel of daily living

exceeded the system capacity and threat
in South Africa. Load shedding as a solution fo the problem Is predominantly based on B et

measures taken there fo address the

‘Why did we have load shedding in
South Africa?

Tha fact that since 18 Junuery 2008 o
shortoge of elecricity was experianced in the
country poses the question: why? A numbar
of explanations can be given:

wos o possible machanism by Eskem to
maripulote tha oulcome ol their proposed
53% fari hike in fheir favour

The octual price of eleciricity in the country
is oo low due fo incomect historic fariff
increase.

The natianol govemment failed fo allow
the consiruction of rew power plants sinca
1997.

The actual consumption of electricity user

situation.

by L G Kritzinger, Centiec {Mongoung)

The availability of lectricity can b addressed
in one of o ways: siher more cleciricity needs
1o be made availoble or the consumption
must be lowared. Due to the fact that new

Bosed on fhis information, the: condlusion is
drown that South Aliicon consumers should
be able 10 save between 10 and 5% on the
wse on eleciciy.

GDP per person (2005)
| (upper-middie income countries: $3 596 to $11 115 per person)
Dollar per capita

5100 high due 10 the low torlf g
undarstanding that it s o scorce resource.
Eskom loiled 10 chert the general public
and business 1o the acual shorioge of
generation cay n he gavermmort

.

plont.
The economy has grown mare than
expecied in line with e global econamic
arow

Althaugh fhere is trth in probubly all the
above-menfianad reasons, only ane of them
would be discussed in mare defail in the
fallowing parographs — customers ore using
10 much electricity.

According to an arficle writen by Kevin Lings,
the World Bonk classifies sconomies info four
cotegories:

High income (mere than $11 115 per
person|

Upper middle income (835960 $11 115
por person)
» Lower middle incoma (§906 1o $3595 per
peror)
a Lowincome fless that $906 per person per
year)
South Alrica is currenty classified s an upper
middle incoma ecancmy. In Fig. | the GDP
per person lor upper middle income countries
s reflacted. South Africa is 15th highes out of
the 23 countries lsted.
Whan the electricity consumption is
considered, South Africa has the third highest
consumgtion aut of 27 countries listed as
depicted in Fig. 2.
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Fig. 3: GOP and alecricity consumption.
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12 i f el In order deress th
shartage of genaration capacit, o number of

10 u national inferventions are require

e A  The price of slociicity is toa low and

ty is not utlised as a scare
resourca. The prce therstore needs 1o be
increased fo change behaviour pattems
The generation capacity cannot be
increased in tho short ferm. Therelore
the only altornotiva is to lower energy
consumgiicn,

The generation salety morgin con however
b incrocasd Uiy f e, vidtom
demand is lowarad. The laffer can be
achieved by dividing e cauniy info four
fime zones in crder fo creaie o diference
betwean easim side of the.
couniyord Capa oun o s vesem side
o

Tha skills shortoge in the country needs o
be addressed and the volus offechricol slof
be undarstood in rendaring services Io the
counfryat

This measure would have the impoct of
lowering the systom peak by as much as
880 MW, Eskom indicated earlier that
3000 MW is reuired to increase the salely
margin by 13% from the currant 6% 1o 19%
O the 13% required, 3,8% con be ochieved
through the fime zone implementafion.

How load shedding was done.

A conflicting message come from Eskom as
o wha must Be saved in Jonuory - maimum
demand, erergy or bath

Inificlly lood shedding was done in an
ur foshion, Thers was no priorwaming
and fere wos no schedule for cusiomens fo b
informed. Centlec compiled schedules on
21 Januory 2008 and tabled them ot a meeting
of the Alrikaanse Handekinsiituut os well os
10,0 council meefing on 22 January 2008, A
that tima the greater Bloamfordein area hod o
shed 50 MW in six ime siofs sach i

6l two hours: each from G2H00 ll 08KOO ond
ogain 14h00 fill 20h00. To bs compiont to
this request Centlec had 1o divide fo whole
ity including Botshabelo, info six groups ond
WHEW@D@NTSQWWM

Fig, 5. Effuct of reserve: masgin o koss of lood bours

generation plant would fake befween five fo
eight years fo come on fine, there is currenths
no allemative to Soufh African cusiomens bol

Anather focor fo be laken infs account is
the cost of unserved energy. The latter wos
Mnad o8 '11_ volve associated wﬂh sach

fo save on the ion of eloctricty
In tr o the Energy Secury Master Pian

bk " Asthe
resarve generaticn morgin, wmmm..r\.
% s Incencasse the el

Electricity 2007- 2025

o closs reltionship batwean GOP and eleciricily
consumption which is eflected in Fig. 3.

From this graph i can be seen that the GDP
follows the electricity cansumptian patier,
and was historically lower fhan the elecriciy
consumption. However, s hes chonged since
2003 whan the GDP excoeded the elociciy
consumption.

s less a3 is depicted in Fig. 4

Another aspect linked closaly fa the cost of
unserved energy, s loss of koad hours. Interms
of inlemational standards foss hours become
almost insignificant as the reserva margin
increases fo 19%. (Fig, 5)

it on be seen that there ore @ number of
factors. to be taken into account on the

the basa load of night amounted fo 100 MW,
To shed 50 MW tharsfore rquired clmont holf
of the city ta ba switched off.

Al various meetings with Eskom where this was
explained fo them, fhe allocafion was kowered fo
30 MW and loter fo 22 MW, Eskom indicated
1 the fime ot the ollocation was bosed on the
winter loods of the respective customers ond
allocoted on o pro-rotn bosis of the 3500 MW
roquired by the North Wastern region.

During thet time Centlec shed the geysers
every fime Eskom requested us 1o do lood
shedding in the omount of 10 MW, Due fo the
fact that that omount was already fendered,
it was argued that the actual lood shedding
should be reduced by the same omount.

AMEU 3008
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In Fabruory 2008 when the sitvation wos
e the hour o the or
amount could be
ivol, the r-,mh-
et forlood shedding s notswicheciof.

ad ¢

The resut of the lafter wes hat e pubiic often
omplained that they were scheduled for load
shedding but o load shedding wos dane ond
ihey los productive hours: Cenflec communiccied
e three community radio siation almost on g
dasly bosia to inform customers of davaloprments

s and when they occurred.

Lofe in February 2008 Cenflec proposed to
Eskom 1o do o pilof project o prove that more
savings can be realised when load canirol is
done. Eskom indicaled that o 10% saving s

requined on energy.

This messoge was communicofed exensiv
o al the Cenflec customers. The consur
was captured on a daily basis ond compared
1o the previous yeor. In ordar %o compare
& Monday o a Monday the actual dates
did not comespand. The prograss was good
uniil twe unexpected cokd fronts onived from
3105 March as wells from 17 10 19 March ond
Eskom requasted Cantlec fo revert back (o fhe
eriginallond shedding schedule. In the anolyss of

ing of the Mational Elsctricity Rescs
2008

It wes

ace on 25 Apr

NERT) took pl
issua wos deboted,
ated that the cost of load shedding
fo the country emounted o &
Five days later an announcement was

hou

loed shedding wos suspended in

made th

the country.
The impact of load shedding

Incrensed maintenance

One of the erifical aspacts of lood shedding
was fhe fact that i increased tha maintenance
on switch gecr as wellcs the foct fhat i exposed
‘aquipment and espaciolly older squipment o @
ol of sirestes due fo repeated switching.

Oinhe 132 k¥ system pewer ranslormers were
subjected to switching four fimes a doy. In terms.
ofthe design specifications of these trarsiormars
in terms of [EC 60076 & power fronsioemes is
designed fo handie two
in its ke, Undue switching increoses the risk of
faihure on equipment downatsom and thereforn
s places the fransfcrmers of risk

to three heovy fouls

As for as the 1 14V switch geor is concernad,
they shoukd be senviced after four ewitchings
were complted. Diing lood shedding these

’ imes a doy.

‘on those days was ignored and on averallsaving
0f 9,6 % wos nchieved for the manth. In spite of
the lafieg, Eskom indicoted that 9,6% wos nof
10% and therelons forced Centiee fo do lood
shedding ogoin from 1 Aprl 2008, The public
responsa to this was very negafive — insteod of
praise for savings rendered they were subjecied
10 lood shedding agoin. From a public-relations
perspacive Eskorn falled dismally on s

t Eskom did not beli
he abilfy to really sw
off 15 MW on the geyser because they could
not see it on the 08h0Q till 1000 fimeslor
The actuol switching wos done befors the
morming peak commences af 06hd5. Eskom
lec control room

was Invited to the
where the actual switching capabiliies were
demenstrated to them. When uncanfrafled
switch-on is done, fhe geyser load amounted
10 40 MW and if Cantlec did nof da the
hing antrolled way, it would result
a daily peak on the national grid
A meeting was then scheduled fer 18 Apri
betwean Eskom, the metros and categiory B
palites. Al the meoting Ministers. Al
&

swi

Enwin (Public Enterpr
Minerals ond Energ
(Eskom chairman) ware preser
heir axperienc

sas), Buye
as well os Vol Moosa
Eskom gove

o presentaiion
shedding and indicated thot munics ond mefros.
did not do h. Cantlec wos alio given
on opparuniy 1o
load shedding had vorious negative impocts
on the systems. |t was indicoted thot energy
: e eciised through lood

resent and indicoted fhot

savings were ond ¢
control,
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Ft s taken info account thot there wos already
o moirfenanice summil in 2008 whers it was
indicated that fhere is o substontial bocklog
‘on maintenance, fhis fype of swiching would
ate fime bombs on the distibution netvarks

in the country.

on centre in Nelson
t hod o mojor
impoct on eleciricily distrbufion in he orea, On
22 April 2008 0/66/11 kY 20 MVA iransiormer
of Ekurhuloni Meiro exploded of the Kemplan
Pork main supply disribe

Economic impoct
Within one week of lood shedding in the
country, various businesses indicated that they
could ot exist in such o climote and indicoted
that they would be closing their doors which
would result in job losses.

As far 05 maijor retailers such as Pick and Poy
wera concemed, if wos Clear from the stack on
the shelves thot & major problam was coused
by load shedding. Based an four hours a day
and six days ¢ week, the suppliers fo Pick ond
Pay has lost 24 hours o week ~ the equivalent
of three 8-hour working doys per week.
Another way of calculafing the cest was the
GDP of the country divided by the hours of
load shedding which resubted in o figure of
R1-billion an hour. Therefore, if the problem
was o3 o resulf of lack of coal, it wos
worthwhile to pay @ higher premium for the
coal and save the acanamy of the country
The chief exscutive of NERSA, Smunda
Mokoena, indicored on 26 Augus! 2008 of
ence on mining and metollurgicol

a cor
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was of risk. The lafier wos glso confirmed by
Moody's.

In oddition to this, the position of the rond
dferorated during fhot fime.

Alternatives to load shedding
Load control - energy and demand decrease

Centlec utfised s ripple load confrol system
o manage both the maximum demand as
wall as the anergy consumption.

The results obtained since March 2008 ore
shown in Fig. 6. The anergy saving obiained
through geyser control is based on the foct
that 0 150 live geyser with o 2 kW alement
tokes three hours o heat water from 20°C to
55°C and when a 3 KW element is installed in
fakes fwo hours 1o heat the water. Meonfime.
the element would switch on every four hours
betwesn 11 1o 15 minutes to re-heat the geyser
due fo rodiofion losses.

The control philosophy muscuted by Centloc
is based on the foct that the geyser is heated
twice o doy and thersfore the on-fime is
limited 10 six hours per doy. The average
geysar s switched on for sight hours o doy if

A soving of 25% can therefore
be obiained from the energy consumed by
the geyser through his control philosophy. ff

’ PR
/z'.r JII(J,I,I P

n-nm

Fig. 7. Bloomlontein maximum dermand.

industey that investmant in the mining
industry ower the next five years was likely
to be reduced by between R14-billion and
R25-billion because of the 1 0% power reducion
forced on mines, Mbulelo Nostezo, NERSA's
ewscutive manoger for elaciricity genaration
indicated that the cost of load shedding
amounted o R50-billion bosed on a cost of
R75/kWh of the ensrgy required that Eskom
could not supply. From 1 November 2007
1o 31 Januory 2008 there wos a shoriage of
67 GWh of eleciricity cue fo load shedding.
Looking af trading figures on the JSE Tor the
‘weaks endad 25 Jonyaryand 1 Febrléry 2008
respactively, it con bo seen that the market went
info o deficit due 1o the foct that more shares
were sold than purchased, resulting in losses
of RS 330 936 and R4 147 171 respecvely
s @ resul of the unceriainty created by the
electriciy shorioge in the country.

HR impaci

During the inifial siages of lood sheddi
Cenflec was required fo switch 188 11k

breakers four fimes o doy - 30 breakers on
averoge fo be switched on and 30 breokers
on average 1o be switched off o different
places. Due to the fime limit the switching
could not be done by means of the
system since one instnuction tokes
3 minutes 1o execute. The impact of the
was fremendous — the normal doy fo
day activities were fofally disrupled due to
the fact thot staff wos utilised to switch the
braksrs on a rotafional basis. No new
connections could be done, no maintenance
could be done, and no repairs could be
done whers equipment foiled
Laking of fhis in o broader hmm, thers
are numenous indications of

2,18 kWh
per geyser per doy.

There ore: curently-mors than 1 000000 of
these relays installed in the country. I the some
confrol mechanism is therefore followed in the
‘caunty, 6 saving of 2,18 GWh con be oblained
per day (795,7 GWh per annum). The lafter
is 3% of the energy saving required by Eskom
per annum.

Decreased demand

The maximum demand on the system in
Bloemfontein was controlled for the past
30 years, Earlier the power station formed part
ond parcal of the fotol available electricity and
therelore the demard was olwoys fimited by
means of geyser control, Generstion by the
Fort Sioet Power Station was done for many
years anly during the winter months. Originally
the pawer station had o generation eapacity of
Bﬂwhnd-ulnwdinmwsondu
tothetailure of twe

ferminaied in 2006 due 10'6 lack of o pm-f
purchase ogresmant with Eskom ta moke it
posible o generate 12 months of the yeor
instood of only the fhree winter months.

Fig. 7 mdkmn Ihn mommum dmmnd of

who considered emigrating and when this
hoppened is was just so much sasiar 10 make
the decision fo leave the country.
Infemational impact

The intemational impoct of lood shedding
was equally horific. Within doys Standard &
Poor indicated that tha eredit rating of Eskom

damand for 2008 uuhunnd amounted
10 316 MW compored fo 2007's demand of
330 - 4,24% without growth and 9,74% if
annual growth of 5,5% is taken info account.
The conrollable load an geysers amounied
10 40 MW during the winter.

I order 15 monoge the demond a request was
alsa mode to customers to move the operafion

AMEU 2008
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of swimming pools pumps fo @ fime siof of
22000 ill 06hOD. Thers is no- reason why
swimming pools pumps need fo cperate during
the day and contribute fo the moming peok. In
oddition o this Cenlec asked customers o fimit
e P

Shoukd energy switching ba implemented ond
cooking be converied to gas, @ subsantial
saving can be obtained on fhe nafional grid
1§ i furher taken info account that cooking
is done from 18h00 5l 19h30, it i cleor that

hours per day ingead of the recommanded eight
hours per doy, resuling in an energy saving of
25% as wel a3 mavement away from fhe daily
pecks. Based on 5000 poals in Bloamlaniain,
the impact of the lofter amounted 1o 5 MW
demand saving and 300 000 kWh saved per
‘month (3,6 GWh per annum),

Energy wficiency

A campaign wos launched in Blaemfaniein
fo issve CFLs in the lower LSM groups. A
total of 420 000 lamps were insialied. A
fallow-up project would b launched early in
November foroll ot CFLs in the higher L5Ms
in Bloemfontein. On a nafional basis the cim
is o roll out 35 million CFls with a saving
impoct of 77,19 MW and 202,86 GWh

An active strategy was followed with regard
1o streetlight savings in Centlec. After vorious
opfions were invesfigated, it was decided 1o
conven the existing 125 W marcury vapaur
MV} lamps to 50 W HPS lamps, With the
axisting spacing of the strestlight poles
the light level would still ba compliant fo
SANS 1098, Although a lotis being said about
the energy consumption of streatlights, the
netual cansumption in the case of fhe greater
Blosmfontain, is that annual streeflight energy
consumption amaunts to 2,42% of the fotal
annual enargy purchased. An ospact often
overlooked conceming sireat lighting s the
maximum demand caused by streetlights
on the system. In the case of Blosmiontein
streat lighting consumption accounts for
9,4 MVA of the demand on fhe system ond
by implementing tha 50 W HPS lamps, the
demand con be lowered by 1.4 MVA.

The conversion lo replace the curent
125 W MV lamps with 50 W. HPS. lamps
would render o saving of 15% an the annuel
energy consumgtion of the sieetlights. I the
kter s quantifiad in monetory values, o nett
saving of R2,1-million can be achieved. The
later & based on o policy to replace failing
125 W MV wath 50 HPS lamps anly and nof
on a group replacement basis. In oddition the
lamp e of the 50 HPS lamp is 20 000 hours
compared 1o mercury vapour lamp life of
14,000 hours which implies thot the sieefights
would be burming in Blosmiontein durtag the

it contributes o the natianal
peak during these peck hours, However, the
influance of cooking cannot be limited 1o
hese hours only — cooking is dane during the
day ond sherefore the saving to be obiined
through the implamentaiicn of gas sloves needs
to be actively pursued in the DSM initiives.
Proot of the impoct olready exists ~ gos stoves
wers rolled-out in #he Westem Cape when the
Koeberg generator failed in 2007,
Bosed 0n 1,5 KW per household for 2-million
houses, this tronsiotes into 3 GV of load during
the evening peok. If o load factor of 50% is
, o saving of RB A-million per day can
be ebloined by Eskom based on open gas cycle
turbines {(OGCTe] which need not be operated
due 1o the lower demand. The associated

61st AMEU Convention

can ba utised 1o perorm mainfenance aclivities
‘on the coalfired stafion withouta negafive effect
on the reserve margin,

Bosed on octual figures for March 2008,
o model wos built 1o simulate the impact
of implementing the propesed fime zones.
From the model it transpired that a saving of
826 MW during the evening peak con be
abisined through the implementation of his
during March. The chual systom demand
at that fime cmounied fo 28,263 MW. The
actuol winter system demand amounted fo
38,200 MW and fherefore on even bigaer
saving woukd be oblained during the winter
manths. If it is taken into occount that Eskem
indicaed that 3000 MW saving is required,
this measure con rander 27,53% of that
rquirement without any defrimental effect fo
the economy.

The actual cest to implement this would
e very fimited The impact on day-fo-doy
4.:, would be limited 10 the time of news

to 1 095 GWh per onnum.

Implement time zones

Looking ot Google Earth, the lafitude of Durben
s 32,5° and that of Cape Town s 17,5°. This
renders o difference of 15" which irarslales fo
59 minutes fime differance when the rofation
of the earth s faken into account

This proposol goas bayond doylight sovings
end requires o exrs hour 1o be odded to the
olreody existing hour diferance. Wil a o hour
difference between Durban on the east ond
Cape Town on the west of the country, it implies
hat it his principle of fma zones i implemented,
oy the fime the evening peok hos possed in the
Durban fime s00e, the peak would only stort
in the Copo Town fime zone. The res of the
couniry would be betwoen these two edremes
ond ifthe time zoro diferences of half an hour
eoch are implemered, if implies that Gouteng
would be in the-some fime zone os Buffalo Cty
and Blosmlontein cnd Nelson Mandela Bay
wauld be in the some time zone,

s, flight fimes.
Ol the: normal business hours from OBROO
1ill 17h00 @ fotal of seven hours would be
available to do business with companies in
another fime zone.

Nen-technicol losses

In an article published in the April 2008
adition of the Energize magazine, the author
indicated ife etual impoet of non-technical
fossas in tha couniy. The nan-technicel losses
in the cauniry can be estimated fo couse on
domand increase of 1476 MW. The
Iatter is squal 1o olmost half of the required
saving indicated by Eskom of 3000 MW,

The energy impact of 12 934 GWh represents.
49,62% of the proposed soving of 26 TWh.
Itis therefore evident that o lot can be dene.
by Eskom, Mefros and municipalities to
manage non-technical losses and address
the shoriage in the country. By implementing
thesa measures the aciual income would be
increosed and the expenses due to purchuses
would be lowered.

mpoamlhhlmm mﬂa{gm-mmnhsmne
less of the expersive open gos cycle furbines
wondd be sedubred 10 pusment s aneriion
eapacity of the cool fired power stotions
Altematively, depending on the set prioriiss of
1he systern operator, the spare capacity created

Power.

The current preposal of Eskom fo implement
the power conservation progromme (PCP)
implies haf eustomers need o save 21% cn
theit current consumpticn if f is assumed fhat
thair consumption has grown by 5,5% over the
last two yeors. This would have o detimental

prog

36 .
obout failing lamps during 2010, (The annval :
Burning hours of strestlights omount to < 20288 7709
4380 hours) e 755

Enecgy siching o5 Sy
Energy switching S o
The energy of the average | Non rechncol lomses = i
hausehokd amounts to 1200 kWh units. per Total 4566

5460
dod s

mn:h.;lhws consumption can be divided in f,'km ey e —
and th v h i 182%
‘one third sach. Tabla 1 Porentil onargy savings.
130

AVEU2008



61st AMEU Convention

mpoct on the rvanun from eleciricily soles for
oll the metros and category B municipoliies
five - the current

put the latter into persp
surplus made by municipalities and metros
amo: en 10 and 12%. This
proposed soving would have an estimaied
f R24,6-million on Cantlec’s

financial imp
revenus. The impact of the lower income fo

locol govemment can have a disostrous sfiect
ainabillty and service

on the financiol s

delivery in the country

In essence this scheme intends penalising
paying customers for the lock ef management
ives o ensure that oll customers pay for
theii consumption. In o project lounched by
Ekurhuleni Mefro in Thembiso the overage
onsumption was 1200 kWh per household
‘ond this dropped to an avercge consumpion
0 kiWh per household: Non-poying
customers are nol committed 1o saving
electricity at all since it bus no positive effect

on them.
I ferms of fhe stotisfics released by Stats SA,
in Augus! 2008 the GWh consumption on

Summany

Considering allthe obove, the possible svings of
these ritfives is summorised in Toble |

Conclusion

The paper highlights o number of focts

pertaining to the load shedding implementsd

earlierin 2008 in South Africo

#  The decision fo implement load shedding
was faken without uanlifying the impact

on the couniry nor the economy.

The fact thet load shedding was

implemerted 03 a soluion implies thot

skom did naf hove o proper action

plan an the table fo ensure system

the worsening situation, Schedules warn
developed.os the criss unfoided

= Customers need ko be educated on the
appropriote use of lectricity

Alternative energysources must be uiliied
fo limit the reliance on electriciy os fhe
only source of energy.

Centlec has rolled-out  number of
nifiofives fo address baoth the dermand as
well as the energy consumption 16 achieve
the 10% saving requesied,
There are.a host of et

progrommes

nafianal bosis o August
previous year rendered @ soving of 1,86%, The
Iotter excludes any annual growth, If an annual
‘growth of 5% is accepted o5 o nom, it implies
thot 6,86%wos soved yeor-so-date on anafional
basis. Of the nine provinces, seven have o
lower consumplion and only Mpurelanga and

Limpopo had higher consumptians.

savings ond incroose the reserve margi on
the supply system withaut any nagalive
impacts on the sconomy. Thase should
be the first priority for it

toincrease the sofefy margin o the supply
systom ond ensure stobilty
in the country needs
0 be acknawledged ond engineers and
technical sigff need fo be voloed and
remunarated higher fo ensura fhey ore
= in tha country,
The implemenation of the PCPprogramme
s morally wrong because it fargets paying
Customers and ignores the responsibily
o the respeciive disiributors 16 manage,
their.own cuslomers and ensure payment
for eleciricity consumed.
* Aconcarted effort i required 16 manage
non-fechnical losses by all distibulors o
@ value of ess thon 1% fo obtain sovings
from oll customers i

Disclaimer

The views expressed in this paper are thase

of the outhor ond are not necessarily hosa of

Centloc
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..-- [ 1 BReports to 61st AMEU Convention

This repart covars the period since the AMEU
Canvention in Durban in October 2007

The AMEL s represented on the NEAC by Peter
Fowtes while Sondile Maphumulo represents
SALGA. An Integrated Nafional Electrification
Planning [INEP] Business Plarning Unit [BPU]
of ihe DME provides the secratoriot and project
management roles for the NEAC.
Municipel performance in the
2007/08 programme: NEF

The total municipal allocation for the 2007/08
financial year was R467-million of which
RE0-million e lk infrastruchy

financiol year is R595-million, of which
R249-million hos been allocated 1o bulk
infrastructure projects ond R136-millien fo
2010 World Cup Host Cies. The allocalion
is to ochieve 46 737 new connect

ns
Applications frem municipalities tofalled
R2-billion of which R1,12-billion was
opplicotions for bulk infrastruciure projecks

At the NEAC Macra Conirol meeling held
on 17 Sepiember 2008, it was reported
fhat anly R30-million of the allscation of
approximately R595- for 2008/09
[available from April 2008] had been

projects. Only R134-million [29%] of this
funding had been fronsfecred as of Seplember
2007 with 8866 connactions complated out of
atarget of 66 754 to that dote.

At the end of January 2008, municipalies hod
mesived 56% of this R467-million ollocation

ransferred to ftis to date

It wos suagested during the NEAC meeting tha
allocations o o number of municipolies may be
withdrawn during the govemment re-gazeting
process that wil take place during Octobar
2008. AMEU President, Sandile Mophumulo,
fherefore convened o meefing between DME

contact their REM os soon as possible fo
discuss the matier and request, if possible,
permission fo fransfar the funding to
another prajsct.

Share best proctice from perfarming

municipolifies.

o DME 1o expedite the release of funds
made ovailable through fhe re-gazetting
process.

Policy documents.

The NEAC meefing of 27 February 2008

resolved thot the connection fees opplicable

from 1 April 2008 would be revised. The

L effect of this decision is that the

INEP expects that no connection fee is fo

be charged for sleciification connections

rated ot 20A or less for which subsidies are
provided from the NEF

although only 41% [R198,3-milion] had  Regioncl Energisoton Monogen REMsjondrhe  World Cup 2010 elecirical
beo spen. This had ranslafed into 16 758 offciols responsible for electfication projects  infrastructure funding
eonnections reporied completed representing  in fen of the largest o

o ol66756. per f o Fed Gy

25% of

INEP officials suggested that allocations will be

withhald from those who do nat perform and

ultimately taken away during tha November

re-gozetting process.

Municipal 2008/09 budget

allocations.

The total municipal aliocation for the 2008/09
Electr

This raport covers the period since the AMEL)
Convention in Durban in Oclober 2007.

The ESCL has bean chaired by Roy Wienand,
aThekwini Electricity, since 1994 and fhe
ten largest municipal disribuors ore eligible
fo nominate representotives fo serve on the
commifies. These 03 wall as @ number of
ot municipolies, fodiiiote and support e
involvement by a considerable number of their
mmma siafl on the NES Workgroups

he i,

y Suppliers Liaison Com

fro the mesting wers requests o
+ DME to attemp! fo avoid remoxing or

funding. Applications for funding from the.
nine host cities submitied in December 2006

reducing allocations of
g

Municipalties hoving dificully in meeting

the business plan submifted os port of their

application o the NEF for funding, 1o

Report are posted on the AMEU website for
the infarmation of inferested readers

Significant points of interet arsing during the

course of the yeor are:

+ Guidalines for fhe connection of ¥
systems o distibutor networks: A need
was idantilied for the estoblishment of
ides for the use of grid connected

inifally o workgroup under Eskom
sl s
representtives rom he wfu as w=1| as

!he 2007 AMEU waenlmn Following the

suppliers ond consultonti. The: ES\.C hewe.

AME Tocheikol
Commitee resolvod to ask Kevin Grunewald of
Goorge Municipaliy fo be i representative on
he ESLE Iorlook after he intormsts of the “smoller’
municipolies. Unfortunately, Mr Grunswald
hos ot yet bean avoiioble to atfend tr ESLC
‘meeing, Peler Fees also serves onha ESLC
o coordnate tha fechnical and adminisirative
actviios required by fhe AMELL

A Project Management Agency [PMA] funded
by Eskom pecdes the secretoriat and project
managemant rolas for the ESLC. Final NRS
spediications confinue 1o be approved by tha
ESLC ond publshed by Stondords South Africe.
Maners of inferest arising out of the ESLC
adiivifies are regulorly reported in the AMEU
a-Bulletin and opies of the PMA Quorterly

e N o Lo

& national siondard for the irfercornection

JyR2-billion but only
R&7-millon ws provided in the 2007/08
financial yeor (87 5-millien par city] and
R136-million in the 2008/09 financiol year.
Potur Fowles, AMEU represeniafive

tee [ESLC]

Customars: The ESLC rssponded ta on
anficpated requitement of he PCP fo hove
\lewmﬂwiwhnd:merdiwdwu

for *smart metering’, The standord wos
approved in August 2008 and is now
avaichs for use
Load shedding: Dus fo the widesprood
concamhotthe incdence of lood shedding
is hoving @ negative impuct on certain
olectrical network equipment, the ESLC
ostablished o workgroup 1o assess his
impaoct.
DS Sigy Orervns: 4 opor o0 the
jhlighted

T s the
AMEU guidelines for porioble generafion.
+ Asse Manogement Project: The MRS 093
warkgroup, hos finalised the dralt for
Par 1 (Minimuem requirements for osset
management in the EDI SA) which has
been sert fo an occounting prochitioner
for checking as wel as 1o Skandards South
Africa for finol ediing.
Meering Troining Courses: Eskom ogain
esanded an inloon o AVEU mavbers
1o aend ana of their | Metering
Courses’ covering issuss relating to
NIS057
+ NRS.049: Advanced Metering Infostructre
{AMi) For Residentiol And Commercial

mare oulput and measyrement-focussed
thon previously 1t s pow the inenion fo

* Foous on enegy ficiency rohe thon
Igud manogeme:

. F.‘mmquuwmmaam
all
* fos on mecsuroble and suslainoble
savings fhat odd value fo the national
systom overy
+ Encourage the promotion of Innovafion
in DSM
ESLC meefings for the remainder of 2008 are
as fellows: 20 November 2008

Poter Fowles, AMEL represaniative

AMEU 2008
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I B B B 1l ireports to 61st AMEU Convention

This report covers the octivities of the AMEL Educaion and Training
Commiiee for the pericd since the AMEL Convenfion in Durkan in
October 2007

This commitiee deals with issues reloted to fechnical froining to mest the

of Ekurhuleni Metro it includes, in addifion 1o members of the Executiva

Council, representatives from Eskom, EDI Heldings and municipel HR

and training exparts.

Three mestings of the committes here held since Octaber 2007. The

mofor lioms arising from discussion at these meatings ore:

& AMEU/Eskom Training Standardisation: Due 1o the possible
resiruciuing of he EDI, the AMEU and Eskom have been working

Aber el maunnumg o provide on amoun of R2-milion 1o
Tearm for he
dovelopment of !mmmg s ok NGF 2 4| the ESETA decided fo
Asatthe’
no further details were: QWI‘GHE on the result d this fender.
Survay on Elecrcol Engineering Skill Shortoge: The AMEL wil support
SALGA In arranging a stakeholder warkshap on e il horlages
¥

this.issue. It

otth i

o b established by EDI Holdings.
Standards Generoting Bady (SGB] Represeniotion: The Commul.p

four senior
representatives on the SGB for Electricol Engineering.
. Eskom, g wth 1

w' Lobour findieta and the Tstwane Universiy of Technology, invted
thn AVEU 1o pominse hvee mpresertotves 1o seve on o soering

[Certication]. 1t was agreed that narminations of senior electricians.
10 taka part n the first course_would be employed by Tshwane,
Ekurhuleni and City Power. Training moferial for the progromme hod
o be developed.

National Training and Development Forum [NTDF]: EDI
Holdings announced ifs infention fo esioblish o Nationol
Training and Davelapment Farum [NTDF}, Tarms of referance.
were disteibuted for comment. It wos proposed that the
current AMEU/Eskom Technical Training Commiltes as well
as all ather training forums involving the AMEU/Eskem and

So!

repart ivilies of SARPA for he i AMEU
Convantion in Durban in Octobar 2008
The primary mission of SARPA is fo promofe the exchange of
information in the feld of protecting the income and assats of ufliies
ogainst pillering, misallocotion and misapproprioticn, ls is mode up
of utliies involved in the supply of lectriciy, water, communication

EDIH should be incorporated Info the NTDF. EDI Holdings
also stated that the LGSETA and ESETAs ware inferested in o
cooparction agreement lo assist in the allocotion of funding
that hed remained unspent EDI Holdings wos of the view that
the NTDF was the body that would be able fo address the issues
blocking the roll-aut of training as oll the relevant siokeholders
would be involved. The esiablishment of the NTDF had been
delayed due 10 the need to cddress mony ofher issves in
EDI environment. EDI Holdings cloimed thot the NTOF would
shortly be oddsessing the ke issues of a stralsgy for Iroining
and retention of skills in the electricity distribution Indusiry.

MERSETA Quolificotions: The Commitiee noted thot increasing

electrican g

rumbers of " are coming infothe indusir v on eight-week
mm.ﬂh

nosds ol skilled I iarkaikon b sk

oy ich prors o en i fhm o e it sndorcs

in orch s not

et e okt applicants for elechricion posts wlih

MERSETA, qualifications should be required to undertake on *in-

house’ trade test before an appaintment is mode. It was reporded that

at o Depariment of Labour [DOL] workshap on the revised Eieciical

Insiallafion Regulafions [EI| held on 13 June 2008, fhe isse of

MERSETA qualifcations wos roised. DOL sicted that:

- It hos o record of the recipients of MERSETA ceriiicates being
rained and thus does nof regard them es baing *competent
persans’; and

- The ESETA have been fasked with assessing the accradittion of
hese quolificafions
Hisals ESETA y
fin the Exurhul 1o assess
routes to becoming o quahfud adisan. DOL nv\d the ESETA be
anproached to provide guidanc

3 L ey Y it
applicans in receip of MERSETA fand other non-ESETA aceradted
raining courses] qualiications; o

- How municipaliies should deal with current employess who
may be in possassion of MERSETA qualificafions and who are
requasting o be recegnised o qualified artisons

Honnes Roos, chairman

h African Revenue Protection Association [SARPA]

against non-ferraus crime” by Adv. Simi Pilloy-von Graan, Business
Against Crime:

Ady. Pllay-van Graan aduised that while the NFTCC hod been freating
only the symptoms of the problem, naticnal government was now
toking o leadership role. The doputy minister for safety and security
would become chairpérson of o nalional forum [sesring commitee]

ond related services as well o confrociors, equipment
and consuftants

xeculive d since
October 2007, and is 12th Annual Revenue Profection Canvenfion lock
place on 17 and 18 July 2008, The cufrent President s Dirk Byker from
Tshwane Meiro Electriciy. Highlights from fhese mesfings are:
Bushveld Branch: a new Branch of SARPA has besn established o
sarve the north eastern portion of Seuth Alrica
Tachnical consuliont: The Executive Council of SARPA resolved 1o
employ Rens Bindemarn 1o act os the technical cansuliont of SARPA
Ed ta provids oining and lobby services for SARPA on confract
The 2008 Annual Convantion was held af the CSR Canvention
Centre, Tshwor
dalegates. The paper reporting on the new strotegy currently being
implemented by fha Mon-Ferrous Theft Combofing Commitiee [NFTCC]
was of particular inferest — This is.0 *Tumaround strotegy in the fight

134

ch as the NPA, Asset
Forteiure Uit, SARS, SAPS and many others.

The national NFTCC will be transformed from o reporting forum
10 @ proactive operafional forum and will be chaied by the SAPS
Commissioner for Organised Crime. Mon-ferrous theft has now bean
deemed o "prorty crime’ with the relevant instruction issued 1o all
police personnel

In additien, the long awaited revision of the 2nd Hond Gocds Act
[1955] hes passed through the National Asssmbly and wos dus fo
be prosented fo the Notional Council of Provinces [NCOP) on 26
August 2008,

If implemented eHectively, this strategy wil be of signiicant ossistonce
10 cur indusiry

All the papers ond presentations from the convention have been
posted 1o the SARPA website library af www.sarpa,co.za/avents/ under
Convention 2008,

Petor Fowles, AMEU represanative

AMEU 2008
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Progress report on Standards South Africa committees and NRS workgroup

AMEU nominated representaiivas sarve on o nomber of SABS
y Suppliers

Standards Division Technical Comitiees and Elec
Liaison Commiisa [ESLC] werking groups convensd ta produce
sed Specifications [NRS]

National Ratios

ees hove an [EC Iabel as these are known as

comm
es" of the SABS Standards Division commitiees.

Anumbs
“liaison commit
The IEC figison commities is either 0 Pmember (participating] or an
O-me
by the SABS Siondords Division TC/5C]

bar lobserver) of the infernafional committee [

mains the binging fegeher of fechnical

The primary goal of the ESLC r
iy ibutors and oih

‘expertsfrom Eskom, municipal electricty dish

porties [e.g. NERSA, SABS] into workgroups to cn
equipment and ofher fechnical specifications.

national [NRS]

Reports ore ovailable from

G115 WG13),

SABS TC 64
SABS TC 67F;
ond from NRS groups

Peter Fowles, AMEU strotegic odviser

PIESA Report on Activities 2008

o for Eost ond Souther Alico [MESA) wos esiablished on
1998 fo faciitate and coordinate the sharing of infarmatior
This work s achieved lorgely by the sharing of experfise
cims Yo be the catalystfor suskainabls regional

The PowerIn
28 Februn
and technolt
between members. PIESA
fechnological co-operation in axponding the eleciriciy
for ragional growih ond derclopment. Gince ogain, e <an (8pod o6 o

very successful yect

sribution industry

Five tachnical working groups form tha care of the PIESA

Electrilicotion, Environmental Management, Non:fachnical Loss

ond . each under

the leadership of a convensr. The warking groups are encor

o
ard mestings, ond it
envisaged that several of the work groups will mest in Maseru in
Februory 2009. All working groups had successul mesfings during
the-ollocated days, and porticipated in fechnical vists arranged by
the Eskom hosts.on the third doy.

The: rolationship between fhe AMEU and PIESA, hos been working very

vl ond o request b besn submited 1o the AMEL represetalive for the

PIESA to portcipate on fhe technicol commities of fre AMEL to reinforce
o d

Reduction, Power System An

comman inferest,

AMEU Tariffs Committee

The committes met three. times. in on LNUSUT! year, The year storted
from Eskom on its proposed forfl restructuring
neaxd in October 2008 that Eskam's application
d will thus probobly be

offwith presentations
NERSA however annour
lor toriff restructuring had been opproved on
effect from 2009.
oy public meetings NERSA announced
ol of an oddional 13,3% on fop of the already approved
. 5 Exkom direct
rosulfing in on average 27,5% increasa for Eskom direc
e ee wos effeciive from 1 July 2008, Eskon's
d an averoge increase of 20%

implemanted wi

Alter huge public debate and

customers. As fhe incr
stomers esperiences
Tod already baan paying the 14,23 increcsa since | Jub] whie
i Fure for AMEL mermbars wa 0/35,9% bulk increose. The okieady
e cusiomers will have 10 dig deep into already

non-municipal cu

long suffering electriciy
consirained budgers

ile we ol f f Energy Feed-in
Tort {REFIT), some AMEU membars have continued o suppart private
projects aimed ot renewahle energy generation ond the wheeling of
this energy 1o willing custemers

The road ahead looks fust s challenging. Froposad regulations 1o
the Electricity Regulafion Act will see AMEL) members furer siresched
when implemanting the Pawer Conservation Programme [PCP] as part
of Govemment’s proposed Eneray Conservation Schome [ECS]

Tha government’s propossd 2c per KWh enviranmental lev [“carbon
16x] on ganerofion, anneunced in the 2008 budgel, is close 1o
becoming a reality elthough National Treasury and NERSA have nat yet
decided how this is 1o be possed threugh 1o the end cusiomer,

Roy Wienond, chairman, AMEU Taritts Committee
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Self-powered Feeder
Protection Relay RE]J603

Numerical relay for overcurrent
and earth-fault protection

RE

603 is intended to be used for the sélective short-cireuit
and earth-fault protection of feeders in sccondaty distribution
nersorks and with typical application in ring main urits, It is an
ideal choice for application areas where ausiliary power supply

is not available or canaot be guaranteed,

Pratective functions EC
3-phase overcurrent, Low set (DMT, IDMT) >
3 phase overcusrent, High st (Inst. O DMT) I>>
Earth-fault, Low set (DMT, IDMT) 1>
Barth-fault, High st (Inst. Or DMT) I>>
3-phase Transformer Tnrush detector 3>

For more information, please contact Dave Park on
(011) 236 7204 and visit us at our wehsite.

Power and productivity A ' '
for a better world™

www,abb.com/za
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®  Switchgear & Drives
‘..02 Conferer?ce& Exhibition Se
® 2009 @

h

Technologies, tools and iques for enhanced performance, efficiency and safety

(Photos from the 2004 LY Switchgeor Brwes & Conrols Conforence & ki),

Date: Monday and Tuesday, 24 & 25 March 2009 |
Time: Exhibition viewing: 07h30 to 19h00; Conference: 08h30 to 17h00
Venue: Gallagher Estates, Midrand, Gauteng, South Africa

In 2004, EE Publishers hosted the 2004 LV Switchgear, Drives & Controls Conference & Exhibition to addres:

the industry at that time.

Five years fater, globalisation and rapid advances in LV and MV distribution and motor control switch

and safety practices are proceeding apace, while the regulatory framework in South Africa and
compulsory standards, regulations and mark schemes have evolved

s uncertainty in

gear and drive technologies
the relevant voluntary and

Therefore, as a follow-up, EE Publishers is hosting the 2009 Switchgear, Drives & Controls Confere
to further address these matcers

This time, however, the event is being expanded to inchide medium voltage distribution and m
dr:es as ; result of the importance and significance these are now assuming in South Africa

nce & Exhibition

otor control switchgear and

The purpose of the 2009 Switchgear, Drives & Controls Conference & Exhibition is to:

Inform and update ovwners, users, designers, manufacrers, sippliers an nscallers of LV and MY discibytion and moror
control switchgear and drive equipment on the current safety, legal and regulatory framewori and standardiasion o
applicable In South Africa
Thoroughly considar and address the regulcory. standrds, sty ssyesand concernsof the ndusty I an pens transparent
and inckisive way. |

form, update and display to delegates the latest local and international trends, tachnol
I"i:;‘:dv:n(as in the products, systems and applications in this field,
i

ogy, performance, efficiency and

Enhance the competitive pasition of the local industry through the adaption of the latest performance, efficiency’and safety

standards, technologies and by desgrecs,  Suppliers, system integrators, end-users
and owners.
Lead Sponsor [ Gou Sponsor |

Electric | 2009 Switchgear, Drives & Controls Conference & Exhibition

Schneider | ez rubishers inies you o particpste, sxhibi, presen and aend the ZEST

i d the Conference visic I
ne a paper, exhibit, sponsor or atten www.eepublishers.coza or contact
To ":i,‘:wym EE Publishers, Tel: 011 543-7000, Fax: 01 | 543-7025 E-rmai: ki

mullyett@ee.co.za

EE Publishers



Revolutionary performance...

The Aurora PL-T 57W will soon become the market standard for low
wattage residential lighting due to its unrivalled performance!

The Aurora offers a lumen package of 4300 lumen and is stable across
a broad temperature range with an excellent colour rendering
index of R 3 82. The lifetime of the PL-T Xtra is up to 33 000 hours

when operated on the HF-P Gear. The circuit wattage for the
PL-T 57W is only 56W when operated with HF-P Gear and has pH l I_I pS

a weight of only § kg TR
sense simplicity

www.lighting.philips.com



