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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

Motors/Drives/Diesel Generators/Transformers/
Switchgear/Vacuum ring mains/MCCs/Cable

Johannesburg (011) 723 6000 « Cape Town (021) 551 2710 * Durban (031) 569 7260
Port Elizabeth (041) 486 1262 /1396 * Middelburg (013) 246 2849 * Rustenburg (014) 594 0450
Richards Bay (035) 751 1607 * Trichardt (017) 638 1571+ Pomona (011) 723 6000
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Front cover story

ACTOM companies partner with local
municipalities to strengthen service delivery

ACTOM (formerly Alstom South Africa) is a proud pariner and sup

to ACTOM in sarly Sepfember 2009, South Africa’s largest electrical engineering group was @ major sponsor at fhis year’s
AMEU conference and showcased their range of relevent preduct and service offerings 1o delegates during the four-day

event held in Port Elizabeth.

Desgitethe recession, the majorityof South Akica's
larger muricipalies recognise the importance of
coniinuing thesr housing expansion prograrmmes.
1o benefit pocrer, less advantaged communities.
There hos olso been o need fo reploce aging.
equipmentinheir electiciy distribuion nehwerks
1o avoid supply inferruplion and improve service
delivery. Several of ACTOM's business units
have: benefited from this forword thirking and
have:continued 1o supply product ond services
fo municipolifies.

ACTOM MV Switchgeor, for example, the
couniry's leading manufaciurer of indoor
switchgear ond miniature substations, lor which
municipaliies ore major customers, eapects 10
maintain and aven grow it lorge market shore
in this sector. “We find thal municipalifies ore
stl planning ahead ond placing orders on
main inlake boards for new substations. that
haver/t yet been buil,” said Greg Whyte, the
company’s morketing and cusiomer services
seategyy eanager

“Severol large municipolifies are of present
raquesting fendacs for their onnuel requirements.
i generally el that the smalloe municipalties
will hove to start investigating spending money
on replacement of old gear 05 these urils howe
surpassed their Ife expeciations. We have
the abity to extend the life of the old oiltype
switchgoar by replocing old circuit breakers wih
typo-tested viscyum eircuil brackers.

Wiyte addd fhat he company's products have
been developed around locel practices. *One
of i ol three-

the development of low-cost housing that many
emunicpalies ore undedaking. We hove seen
domand from industry, miring and retail decline,
but demand from the municipolities hos been
sustoined, chiefly because of the 2010 soccer
stodium projects.”

Ullyotsoid that ever the years ACTOM Elechical
Produdts has built up excellent relationships with
s customers, municipalifies included. “Not
nly ds we hove the most extensive distibuion
network amang all companies operating in our
fiold, which enables us fo hove reguiar contoct
with cur customens and aftend fo fheir specific

core cable and an il ttion of how we caler o
this is that our locally monulactured swichgeor
is ma fo accemmodete both singe- and
h

needs, but longskanding fies
with our suppliess, which s o big factor that

s %o remain compaliive.

A oo fockor n o fvout s 1t o

instolofion on st

“We olso monulocture inemall arc dasfied
minisubs and bulk.meering unifs, which bath
form on integrel part af mericipol networks,*
e added

Similarly, ACTOM Elscrical Product (formerly
Alstom Siyokho), the group's diswibistion orm
that hos 11 branches around the couniry, is
confinuing o experienca consistent demand from
mynicipalies for mast of s product oferings.

Wik Ullyet, the compony's marketing manager,
said; “Wo'va been glod 10 56 the govemman
placing more emphosis on service delivery
by municipolities. We want 1o be o part of
the facus on reducing the huge backiog in
infrasiruciure development, which includes
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firsiline techricol siafl wahin the
company 1o aftend to eustomers’ requirements,
backed up by sound in-depth technical support
from our suppliess,” he odded

ACTOM Blechical Produds hos also achisved
good growth in its ighting business by recently
londing o number of annual lamp and lighting
contracts with the support of s supplier, GE
Lighting,

Al the other end of the scale, however, the
curtoilment by municipalities of espenditure on
new projects hos hod an impact on subslation
contracfing companies, including ACTOM
Powwer Systems

“Municipalfies ore the mainstay of our businass,
s0 with hardly any new substation projects
being lounched af present we are shorter of

werk han narmal,” commented John McClure,
the company's general manoger. *We ore
howsver fortunate fo have several substantiol
municipal substation projects sl on the go.
In addition, we have o couple of lorge non-
municipol projects in neighbouring countries,
which are also helping o see us through the
current period.*

Municipal contracts on which the company
s engoged include a large cantract with the
City of Tshwane Metropolitan Municipality
encompassing the upgrading of hiee existing
132/11 k¥ subsfalions sesving Preforio suburbs
comprising Die Hoewes, Eldoroigne ond
Woterkloof subsiations.

As with the fiest two companies mentionad
bove, ACTOM Power Transformers corfinues
1o recaive reguler contricts from many of the
larger municipelifes.

“Municipalties wih which we have contracts
in progress or have completed recerly include
most of the mojor mefropolitan centres, plus o
number of oihers that include Pistermaritzburg,
George and Knysna,” said generol mariiger

Ronnie Russell.
“Our ability 1o coter 1o fhe municipal market has
been broadanad with the upgrading - forming

part of our latest factory expansion ~ fo produce.
higher powered translomers. Our top-roted
power fransformers are now 160 MVA, roised
from the previous highest lovel of 45 MVA*

Contact Mark Dixon, ACTOM,
Tel 011 820-5111,
mark.dison@actom ¢o 20




CONVENTIONAL ELECTRICITY METERS

Elster Kent Metering (Pty) Ltd

Operaling since 1964 in South Africa from its basa in Johannesburg, manufactures and supplies a complete range of
conventional elecironic electricity melers for residential, commercial, indusirial and mining applications. In addiion we con
provide o comprehensive range of AMR and Smart Metering solutions for residential and fhree phase applications uffising
variety of communication infrastructure options.

B I
Elsfer Single Phase, 100 A residential kith meters. orwde SRl of
for

AMR and Smart M . !

A200 - Simple KiWh Mefter with Machanical Register and Pulse Output R

AI0OC - Simple kWh Maler with LD and rda Serial data Output,
A220 - Complex kWh meter for Time of Use and Maximum Demand E

applications with Load Profiling, Serial R5485 2 way Communications and
Pulse Output &

Three Phase Commercial and Industrial

Elster Three Phase melers provide o varlety of communication optians

for AMR and Smart Metering Applications. Melers can be supplied in CT
Operated or Direct Connected (100 Al configurations and con be supplied for
a range of network configurations. Elster also supplies a range of supporfing

' communication accessories such 0s GSM/GPRS Modems, Etherne! Modules,
Flog Probes eic
+ ATION - Simple kith Meler with Mechanical Register opfion and

Pulse Oulput.

A1100 - Simple kIAT: Meler with LCD and Irda Serial data Output,

ATIO - Multi Function mid range low voltage eleciricity mefer with LCD,
load profiling, fime of use and maximum demand registration and R5232
Serial data port suitable for complex metering applicalions with supporiing
communication accessories.

A1700 - Multi Function complex electricity meter for Time of Use and
Masimum Demand applications with LoadAnsirumentation Profiling, Serial
Communication Port, Pulse Qutpus, Instrumentation, suitable for CTAT
metering applications that require higher accuracy

{Class 0.2 or 0.5} supported by  variety of communication accessories.

—
Smart Metering
Solufions for Smart Mefering are available from Elster based on our
strong radition metering, lood ipple:

contrall and communication technologies such as RF or PLC whieh

provide the building blocks for the provision of powerful, flexible:

und m-e rich Smart Mmmﬂg Solutiens that enable operational
of the latest tarifis

and wmms

Elster Group

& and relationship wi
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22nd AMEU Technical Convention

Welcome address at the AMEU Convention 2009

also raly on the Associotion

o Iy o
Electrical Undertakings as or
specially ot fhis fime

as vulnerable as it is faday.

On the supply side, our power slafions are

pedormi optimally as they adge claser

1o their end of life. We have started 1o see o
declining system perfarmanca natinconsistent
with 30-and 40-year old plant. This happens
ot th . seek 1o

mic growth 1o levels that

impariant

for job creation and poverly eradication, o

well asin o period that we ore spearheading

e growth at any cost, and,

rand, o do that depends largely

n o provide reliable elactricity

ability 1

supply.

anded fo the supply side problem

by embarking on the bigges! capital expansion
ry,

This exerts upward

programme in the history of this cou

pressurs o s0d it hapr
ot  fime whe about 24% of our househld:
remoin un-sloctrified. As mentioned e
this olsc happens in the waks of the big
econamic dacline the world hos seen si
the Graat Depre of the 1920s.
Lo and gentlemen, we all know about the
malaise of unemplayment in Africa,
against which fhe president has mobilised the
machinery.
1o o caplive st
This lagacy stems from

of rationalisation of

that provided

municipol setvices

The disparity in the service provisien takes o

number of dimensions, worth nofing here are
elemants such as

o Crodit-worthiness of municipoliies

» Maintanance backlogs

Honourable Minister Elsaboth Dipuo

total cost of

| am told that f

electricity distribution infrastruc
s R27-billion. How
nated R27-illion, or the e

we going to deol with

the & ated

RS-billion in bad debts due fo |

consumar payment rate and reloted credit

control problems? These are ficking fime

bombs and clearly need our cambined

efforts fo cor te municipal eleciricity

underlaking: that we

scole and provi

elactricity supply

e must disentangle e rol

of exemal fo from those

that are

Electic olkey revenue generator

for thunicipalities and hersfore need 1o be

need fo work fbgether with

that the REDS procass is

all, to make sun

il ooctricity

oncluded in the best intere
distribution bensficiaries e.g. industry and

households,

Municipoliies must treat electricity supply

o8 a jorsey cow that gives the milk, For i c

continue producing milk you must ge if the

it well, 5o that it

nilk for many more

supply provide ravenue ond also
have gond and reliobls infrostructure so that

iseupted

the supply is ri

Can you imagine the oct of o power

disruption in June next yea middle

forld €

We have heard about

Johonnesburg o
reolly have be
are symplomatic of o deep-seated problem.
The regulatar NERSA i Sverwhelmed by the
wmber of rep
sions under the Electric

orts, that the regulatory
Regulation

shaer

Act ore undermined, paricularly licence

am sure that you will

ducing lows
i Sucely there

ot the. point of in

must bes some normalisation of this stuation,
for the sake of the electncity user and our
economy.

wounced o 34% tariff
kom applicotion this

When NERSA ar

increase ofer the E

orudently

yeor, municipolities F sed this

AMEU Frocsedings 2009



Sub Sahara Africa

General Cables — Sub Schara Africe with manufacturing
facilities in 46 countries, (Africa included) has the ability
to manufocture cables fo 500 kY. Therefore, industries
have access o global networking units and manufacturing
facilities.

Through our stocking and distribution company — Naticnal
Cables (Pty) Lid we have the ability to supply locally ond into
Sub Saharan Africa.

Copper and aluminium cobles such as XLPE, PILC, PVC,
ABC, AAAC, ACSR and OPGW are sold fo uhlmas for

, overhead and und d and
distribution of power. Also uvowlab\e for the energy sector,
cables such as submersible, submarine, fibre opfics, building
wire, HO7 rubber retardant, low smoke and smoke free
cables are manufaciured to various local ond infernational
specifications such as SABS IEC ond are fested by Kemo
ond Bureau Veritas 1o mention o few. We ore also able fo
offer cobles manufactured to qualify duty free for SADC
ond Ecowas countries.

Clients belong to sectors. su:h as Eskom ufilities, mines,
electrical contra |

building and construction, mines, telecommunication
ond renewable energy sectors. Qur main exports are into
Sub Sahoran Africa.

grol Cable - Sub Sahara Africa

website: www,generalcable.com or www.nationalcable

elma Bottiss, Tel: +27 11 824-6030, Fox: +27 86 210-8288




increase on o the eleciricity consumer. | am
raising this matier crtically, os it relotas to
the woy municipalities could have cushioned
the indigent from this increase.

| am referring 1o o tariff structure thet
provides crass-subsidies between industrial
consumers and domestic consumers, in

side options, for example: power stations.
of veriaus fechnologies, ond demand
side options, porticularly energy efficiency
interventions. | intend fo introduce 1-million
solar water heaters by 2014 os o cleon
energy in that intends, os far os
passible, 10 disploce domestic waler heafing
from the almnmw lood. Eneray efciency

Lodies.and gentlemen, my address would be
incomplte if | did not update you regarding
the REDs process. As you might be aware,
the Consfitution 17th Amendment Bil is now
in the parliamentory process,

Pakiament will communicato the process

that must ba followed 1o engage with

terms of which the ravenue
emanating from the Eskom increas is drawn
mora from non-domestic rather than from
domastic consumers or industries

Talking about FBE, we all know that this
instrument was introduced mare than 5
yeors ogo ta moderate paverly. Whilst one
connot exaggerate the lmpnﬂnm ole that

it the domestic |
be affected wnh municipal collaberation.

Invariably the renawable energy projects
ara located in areas where the biggast
need for employment and infrastructure
development are locofed. Municipalities
could ploy a key role in ensuring occess
1o land, emvirenmenial impaci assessment,

natwork, local

FBE plays in th Alricans,
S fr bl s bt
could we do better?

Tha extent to which FBE benefits leak to
non-qualifying households is o matter of
concern. Or banefiting those whas it should
ot ba banaiting. An analysis of the FBE
submissions by merropaliion municipalites
indicates that whilst occess and penatr
are satistactory, up to 50% laaks, our
economy connot sustain this inefficiency
sector]

Ladies and genflemen, the low electricity
tariff has also worked against efforts fo use
electricity more efficiantly, paricularly in the
industrial sector,

Some could argue that this seemingly
perfect starm is part of the cycle that
is not unfomiliar to the Seuth African
electricity sector, When the 1986 De Villiers
Commission recommended that tariffs must
be nationalised, it wos in response to the
disparate manner in which local nuances
were opplied s the network sxpanded.

Be thot as il may, in the post-apartheid
#r0, we are now faced with concurrent
supply ond demand side problems which
municipolities are cantral in rasolving, Our
infragiructure is deteriorating faster than
wa can put measures in place to hatt the
degradation” We need to work together
more clossly 1o oddress this.

Progromme Director, in my maiden budget
vole spaech on 23 June 2009, | mode
a number of commitmants and | align
the building of new power stofions with
government policy. | indicated that we vl
be promulgoing a new regulation relating
1o the planning fromework for new power
siatians, the procurement process and the
roles and responsibilities of the respective
players.

The Integrated Resource Plan, or Country
Electricity/Power Plan, will be gozetied
s06n. This plan wil indicofe bath the supply

community mobilisation slc.

The sacio-economic potentiol and impact
of renewable anergy must be mosimised
ith

our Consfitution.

W are all owars that there are approximolely
2000 different fariffs in this cauniry and we
need to consolidate that, You cannot hove
this many price siructures for fhe same.
servica in ane country.

As we do this, the need for cansolidation in

ne
sither municipal viability or their mondate,

Our point of departure is thet municipal
are not vioble in the current

through

I also infend to introduce, under the
ouspices of the National Elecricity Response
Teom NERT) of which the AMEU is port,
o framework for power conservation, the
“sfandard offer”. In this woy, wa hope 1o
achieve our target or on aggragata soving
in current eleciricity cansumgtion lavels.

I alsa want o take this apportunity to thank
and congratulate all municipolifies that
have converled oll households fo CFLs and
encourags all others 1o follow sul, At the
some time | would like to indicate that the
Nelson Mandslo Metro is o good exomple
of  local govemment which intonds to
introduce slar water geysors ta reduce the
cost of heating woter with eleciricity. We
oll know that geysers use the bulk of the
household energy or sleciricity supply.

The application by Eskom for an increose in
the wholesale efaectricity ariffis o matter that
needs to be put info proper perspective, in
order lo oddress latent concerns about the
impact on the indigent.

Ladies and gentlamen, | must re-amphasise
that | do not agree fhat fariffs must rise
rapidly, as this will lead 1o unintanded
consequences, nat leost of which would be
adverse economic impact in the face of the
recession we ore currently experiencing,
As indicaled previously, we hove siorted
a process 1o provide o cushion for the
indigent, through ihe elaboration af the
pricing policy fromework o siructure tariffs
such’that the indigent are insulated from
increasing alactriciy farifs.

As | have also indicated, this sirotegy
requires that we must work fogether wi

dispensation. We must eddress municipal
concerns where they are raised, ond
‘commen ground must be sought to move
forward.

Municipalifies eccupy o very eritical part of
the slectricity valus chain, and in my opinion
the electricity distribution function needs to
be executed in o consolidated manner with
improved regulatory oversight.

To the leodership of the AMEU, | want to
pose a number of challenges s you assume
your new role:

Wil you be able o ensure that even the most
remate of municipal electricity underiakings.
hos the critical mass of skills necessary for
prudent service provision?

Is it possible for you fo ensure that you
exart your influence in ensuring that anergy
efficiency becomes an integral part of your
progromme of uction ond what will you
do fo avert supply shorlages in the short
term?

With regord to mainfenance backlags in the
sactor, how can we improve the quality of
service fo the elactricity user?

Is it your intention o work closely with
my departmant on isuss:al common
concer? : 4
The porticipation of the AMEU in NERT
{Notional Electricity Responss Team)
structures and various ofher electricity
related forums is critical g we fointly sesk
answers ta the problems that South Africo
faces.

59 that we do
our afforts.

My appeal fo all municipoliies i thal we

! ¥

16 engage with my depariment an any issue

that seeks my attentian, and | remain opan
iona thal will

structured and what informs the percentage
they charge.

v
delivery and the creation of a batter life for
all our poople.

AMEU Procasdings 2009




The solution
to your revenue
=== protection problems

L

Increase your income to 98%

Indirectly reduces your maximum
demand by at least 25%

Tel 011 917-3570, Fax 011 917-4965,
Cell 083 275-5444, connie @mweb.co.za



22nd AMEU Technical Convention

Opening speech by AMEU president

tis indaed an honer, privilege and bles

for me as the President of the Associo

and on behalf of the members of the

10 extend o worm

Executive Com

welcome o you oll 1o this 22+ Technical
Convention of the Association of Municipal
Electricity Underiakings of Southern Af
(AMEU)

ica,

15 a pleasure foses so
warm and friendly city of Port Elizabeth.

oy dolegotes inthis

Ladies and gentlemen, this conference

themed
Our B

when we have numerous challenges in our

Improving the Management of

clricity Resources” comes at a fima

Industry.

Some of the major issues we are addressing
revalve around the power consirainis

in the country with the associated nead
1o reduce energy consumption vio the

anservation programme or PCE,

lamentation of energy efficiency
and DSM initiatives, as well as IPPs, co-
gy feed-in
tarifs. The supply side requires tha planning,

generation and renewoble e

funding and construction of new generation

capocity with the resultant prassure to

Increase tarifts which is not popular amangst

out customers
This is facing us as our country fries fo deal
with the impact of the global economic
decli
issues and tha threat of climate che

associated job losses, sofety
nge 1o

complica

And this is not all. The financial viability

of many municipalities is an increasingly
worrying trand s we deal with the: possible
the 17* Constitution Amendment
8il that is dasi

impact of

ied, among ather things 1o

spoed up the resiructuring of our Indusiry
1o ¢reato the six REDs. The major copacity
problems, be they energy, financial or

human resources, make managing our

resources os. well os oftracting, refaining
and troining our scorce skills o huge
challenge.

Asising from fhe nofional debofes an these
issues, it s quite clear
immanse amount of afort on the port of the
stokeholdars involved in these dabates and

hai thers is an

we af the AMEL are proud 1o say that we
are actively parficipating in many of them
with o represeniafive or more on each of
these formal commitaes

Ms Sy Gourrah, AMEU Prasidont

Parinerships amongst the stokeholders are
of uimost and crucial importance for the
sustainability and fransformation of the
industry, especially in light of the current
energy and skills shortage ond with the
daunting fask and challenges that lie
ahead.

Hinust that the papers and discussion ot fhis
convention will assist us in for

ing these
porinerships and the management of our
resources.

This convention s not all about seriaus
discussion and the AMEU has also provided
some fun and enjeyment o3 we get fo know
sach otker bettor. Yesterday with the sparts
evens/ the most enjoyable *pirates beach
pory” hosted by aur wondartul affiliotes last
night, tonight the Execufive Maybr of Malsan
Mandela Bay Municipality will be hosting the
civic reception followed by our “Broodway”

gala evening fomarrew, Our spouses have

@ wenderiul wo days of enjoyment ahaad

s we tackle the indusiry issues

I look forward fa the keynote presentation
er, Her Excellence

from aur new Min

Ms. Pefers who is passionate about
restructuring, renewable energy,

alectrificotion end maintenance backlogs

1 would like to thank her for secspting our
nvitotion, Alsa Her Excellence, The Mayor
of Nelson Mandela Bay Municipality. for
hesting this naticnal even in this beautitul
city, the excellent taom from the Electricity
end Energy Direclarate wha have worked

with such dedication fo make this event
a success, the affiliotes, the executive
council, secratoriat, sponsors, stakeholders

in the industry, speakers, defegatas and

colleaguas.

I welcame you again fa fhis conference and
1 hope that it will prave fo be informative,
e and a useful pletloim 1o exchange

Once ogoin o warm welcome to
Nefson Mondela Bay and | hope you
hove o memarable stay and an excellent

conference

“We are made wise not by the recollection
of our past, but by the respansibility for our
future. * (Gearge Bernard Shaw)

AVEU Procoadings 2007



CBI-ELECTRIC PLATINUM SPONSOR OF THE 22nd AMEU TECHNICAL CONVENTION 2009

The CBi-slectric Group has been in existence for ever one hundred years and as a result, our greatest resource Is our
experience. We have built 2 diversified group of highly vertically integrated companies, each with a major footprint in different
sectors of the electrical and telecommunication industries.

Orie of the key competitive capabilities of the CBl-electric Group is our commitment to the continual develapment of new
technology and intellectual property. This commitment is enhanced through our structure, which facilitates the sharing of
information. Together we can analyse the latest trends in technology, current and future market conditions as well as th
economy. This allows us to provide the best possible solutions for our customers.
The CBl-electric Group i a set of four companies united by 3 common vision:

To be your partner in infrastructure development.

CBl-electric was the proud Platinum sponsor of the AMEU 2009 Technical Convention, in the following categories:
+ Registration center and welcome desks — Branded Laptop bags and Lanyards

+ CBl-electric Spouses Programme

+ Gala Dinner

The event draws all Municipalities nationally, and CBI has been involved with this function for a number of years. On arrival
delegates registered their names, and were issued a CBl-clectric branded laptop bag and a lanyard for the name tags
CBl-electric made a tremendous mark at the Convention. The visibilicy of the brand could not be missed with the stand layout
and design, which artracted a large number of the delegates, which was especially beneficial to CBl-electric’s image.

The Second day Spouses programme has always been the highlight of the AMEU and CBI-electric has been sponsaring this
event for many years. This year the ladies were taken through 2 different experience, on a train ride to Chelsea and each lady
received a goody basket filled with delectable snacks. The sponsorship of Kruger Rands at the Gala evening was the biggest
draw card for all the delegates and is now well known. Three lucky winners walked away with a full Kruger Rand, Half and a
Quarter.

Pacrick Sekete and Nancy Austin handing over the
firse prize - 2 Full Kruger Rand,

Gideon Malocane handing over the second
peize - a Half Kruger Rand.

Nancy Auscin handing over the thi
Quarter Kruger Rand

CBl-electric will continue to be the proud sponsor of this prestigious event.

REUNERT

Aberdare ATC Telecom Cables: +27 12 381 1400

Law Voltage: +27 |1 928 2000




22nd AMEU Technical Convention

Asset management: interface between the
business and the system used

An integrated asset manager

t structure is
framework in place, you will not by getting the benefits required from 1

One of the reasons that service delivery fails
in & municipal environmant is that it does
ot work with on infegrafed system (a lof of
stand alons systers) or the system in use is
ot correctly implomented.  Tha system that
we use doss not support the management of
assers. It ges prelerence o financiol isaes

the key to the success of any structure or business. Without a formal
he system.

by H Maostert, City of Cape Town

over fo a new system. Four yaors loter o
risk ossessment was pedormed aisr f was
discovorsd thot we could not get proper
reports from tha syvtem. Each unit operotes
on its own and the confidenca level on doto
is entremely low. Although hers are packsts
of excellence inthe syslem, it s not across the

rather than make sure
g

whole system. W identified medium voltoge

master dato. Definition of moster data: stable
data that remains constant, reflacts o5 ~ buil
configuration and is used for praveniofive
maintenance plans.

Despite numerous requests fo increasa the
enance of assets, the question stil
ains “Why does it not imprave?* This
is across the board, nof enly relating 1o
elactricity. Why don't we use fhe sysiem as part
of the decisian-making process? The answer
is clear, wa cannot frust the information for
decision-making purposes and this is why
businasses start 1o buy stand alone systems.

The bottam-line is that the focus is not sbout
master data in all ospacts. We must make
certain that what we do is built areund master
data, to mnsure fhat the confidence level is
such that it i frusted and used by all. Due fo
tha volumes of dato, one cannat parform asset
mumnlmml without @ system which wpwm
nd when

g8 (Y] a5 a pilot progect to

idantify the problem areas and ta drill-down

inta the problems.

Risk assessment

Cannot follow  top-down opproach 1o

roport on our ossats

Include:

® No common approach

* Cannot determine total number of
osses

N financial reparts on assets
Value of assets

Progress reports (work orders ~ open/
lose]

Canno defermine full e cycle cost of
assets:

o Engineering does not hove an occurate
censolised databose to work from

» No lised dotabose on load

sure it s .:mreclly packed fo support your
business. What we wont s 10 use the system
dota fo taks business decisions.

The effects are cloar:

* Nacommen dafa base.

Implementation of an ossel scrapping
process. To identiy assets on the system
is irtuall impassible, dus 1o thare being
10 one-ta-ane match on tha differant

Life cycle cost of assefs cannct be
iefermined.

No forword planniing, especiolly of the
lower levals

Stay in re-octive mode when it breaks, fic
).

Cannot toke srategic decisions regording
budget cuts, staffing levels, training, ariffs
and equipment replacement.

Cannat do budgets fram 1810 base.
In 2003 the City of Copé Town changed

profies
Cannat determine fariffs tariff structure) i
* Your osset dotabase is not in ploce
Cannot do pro-aciive moinfenonce f:
«  Dotabase is nof in place
o Thera s na proper planning

It resuls in each dapariment creating its
own databose.

Equipment wacking:

o Any equipment developing o problem
J coreciive action needs 1o be foken
unknown whers s inlolled)

Do not have o common dotaboss fo work

irom (o infegrated system]:

Finance has its own datobass (assets]

Insurance

Plant maintenance [PM)
Depariments work in silos
-GS

Processes do not support our businass;

o Restructured half-way, then stopped

* No common approoch to copture doto
Cannot deteramine number of soff required

 Assel dolabose s supposed fo predict
number of staff required

What do we want to achieve?

To have one source availoble fo copture
data

To maintain equipment
Draw stofisics
Get reports from (periormance dotc)

Data availabla 1o oll
Can only have an accurate version of tha
truth,

Developing @ business plan -
SAP system for City of Cape Town
Moster dofe management

» Functionsl locotion structure and coding
convention

Off-line governonce and design
documentation (master data contro)
Classification of functional locations
inameplate data)
Responsibility oreos and actual set-up.
in SAP
Measuring points defined af
appropriote levels for conditional
assessment
- Cotalogue defined for FMECA (foilure
mode, sffact cause analysis)
Task list ossigned based &n
classification
- Scheduled maintenance
- SAP roles: re-profiling and role
design
Spares management
o Outsourcing master dbta
Process design
o Asset acquisition/disposal
- Asset toke-overs
- Canstruction via project
Replacement upgrade
Asset disposal

AMEU Procandings 2009
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®  Accounting siondords [GAMAP/GRAP) W you don't have o commen goal fthat all
; Assed volun departments focus orl, spacifically master
- Preveniotive moinisnancs (PM): R vankol qeost e “;!:. don't sfort 03 you are wasting your
2 mﬁr&”d Pt 0 i intertace with the system that you Wht w have found is hat those people
- Work cleorance manogement e [in the organisatianj who drive the system

& Alignment between register
- PWhto functional locations
- AM assen regisier
- Insurance register
Key performance indicators (KPI)
& Maintenance petformance analyses (MPA)
FMECA (damage onalyes)
Object skots fhow much of what?)
- E:ﬂm:mz‘mm Fplunim-ﬁcmnr
+ Monufocturer analysis
- Bockdog of orders
- Mean time between repoirs (MTBR) and
meon fime to repair (MTTR)

AMEL Proceedings 2009

Whotis the key o o successful inerloc?
o Youmust hove  deor.cut framework o sart
the procass

* Youmust ok wihoteam etk how
m operates and with thoss within

0.! buswmus {Speciolists within the business
and from the system )

o Businass must live up 1o the system

Tha system must suspor e business

® Support teams that constantly monitor
5 it requirements,

‘canfinuous business improvement, assentiol
1o diil in the imporionce of eccountabiliy.
The confidence level must be the some
ocross the feld

o Management must be involved.

n

must give clear-cut guidelines on o high
lovel regarding

o Key stol your business requires

® Processes that must be in place fo
support the business

You will find that the business creates o

structure that suits the business, but it does

notline up with the system you use.

1Fyou lika itor not, on a high lavel the system

¥ou use diclotes haw you need o siructure

your business.

Dapariments get themselves consultants on

boord, collect and pack their data, [ust fo

find that after a couple of years they must



Assaf hierorchy

To stucture technicol asefs for the purpese of grovping and reporting.
8 master data for osset monagoment serves o3 confainar of
plocehalder for many other iypes of master daa.

Tachnical sset closses

? =i
for caphuring mors industy specihc dato.

Nameplote dot (o5 KVA rafing, ot
woltoge eic

¥
1o plenning fer oquipment

as well as

Ex-mainienonce departmant msponsibiliies

D peogla responsible | i

laeation]. For example @ Scoda responsibility may nead 1o be notified

before work arder compleion fo restore Scada links ore estors oher

Circuit brooker was reploced by maintsnonce. During plonning of new
: i

roguests or be noified on completion in order fo update complimentary
systems lika G5, for example,

Document links to techaical obiects
ication

The fallowing 1yoe of docufnant nosds 1o be linked 10 the ossel
erorchy T, sproling ol el ks, I dnon

o e def, eqipmert kot y sque pichre f e
echmet Ao gored et

Floc-to-floc links

To indlicots the network aspect of tec
in @ protected substatica may link fo o incomer
sub v o feedar cabla |3 lechnicol objects.are finked in such on
oxample)

MY foult report codes

Problem/dormoge codes, cause codes, object pars, acthity codes
i

Conditian ria ond volioga

mecsuring points

mecuing documentsfor technical abject.

Spores it per fechnical object

To easure ot peoper tpares management can be done, Wilhout P/
MM integrafion o raste dota level, o-orde point plonning and
inteqrated fransaction pracassing benebts connat ba

Technicol skl con ba grouped by wark contros and ndhidvel
personnel numbarscon ba osignad o o work canire, Capacly

dafiniions

Mainfanance plonners are responsible for desalled plonaing of copitol
and maictercnce projech as wal o3 the molio-ueek schedules and

Thistpe of
high level of sysom knowledge or i
wch knawodigo s lacking.

Tosk it

Tosk st are usad lo define preventive maintonance / inspacions ond

e dnfined to pravent fallures or aler moinienance personnel of on
impending falure {condion monioring)

Mainsenance plons

d s technical
objects and allow the plarier o gy il Lol
a mointenance plan.

Reports

Several standord repars are available to PM. Some sight changes moy
b ise: ha full beneft of the ol i

Business process ranagemont would requen o rqvllw of kg

f such o
ot il oy fesul n sreamined ransockons if e mnsactions ore
‘configured 12 foka advaniage of fhe cleonsad mastar dola.

A BPHA pviaw iy 1860l I Beer focusin some arest [mainisnance
il whish i nomvakes 60 ocitis o her oroct
L bl coplorig of ima conivntion e, Thee

in o process chain wil nasd fo b mopped 1o business
s it ensuring hat said sers have fo copociy and capabikly o
i alio the cove d

sotups outhorisation for users.

Tobsle 2 Electiclly ~ key osfvlies for system reciucing.

AMEU Procoedings 2009
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Task Lists

e ———e

Equipment Register Master Data

Fi, 3 Acsel manogement unckons,

start all cuer again becouse the system does
not support the business and the corract
processes ore nat in place fo guarantee o
high confidence level

Asset management fails in mos! insiances
because the business does nol know how
1o put the bullding blocks fogether. The
building blocks operate in silos and fhere is
no integration betwean the building blocks;
meaning that data which has been capturad

it

start all aver again becouse the system does
not support the business and the correct
processes am not in place to guarantee @
high confidenca level.

Assat management fals in most instances
becouse the business doas nof know how
to put the building blocks tageiher. The
building'blocks operate in silos and thers is
no intégration between tha building blocks;
meaning that data which has bjln coplured

o0 1oke 0 problem 1o a person and not blame.
the system. The impoct at the end of the day
is that line, or those who must execule the
weork, suffer. The aim is 1o theow one boll at
them — ot a lot of balls.

Framework

This is the key, ond in my opinion, one of
the most importont building blocks neaded
o be in place before starting the process,
sspecially the technical esset hietorchy. This
forme fhe basis of the project, without if you
are doomed.

Aword of adviee:

® Don't underestimate the mognitude of
the project

Do rush i

Get the commiment of top
management

The different philosophies, stondords and
processes from the formal municipolities
(before restructuring into bigger municipalifies]
ploy o mojor role. This is where we were
stuck for @ long fime befors we octually
procesded with the procsss, There is only
one woy forword, créate o project team and
workshop if. No-one can assist you (you need
o facilifotor in this regord); you need fa do it
yourself and get your hands dirly.

At a previous conference, one person
mentioned the process is like o pragnant
woman, the period is 9 months, you con adkd
another pregnant woman, bu the perlod s sl
9 manhs. Hyou wart fo ush the process, you
arm going fo make misiokes and the mistakes
ars going o cost maney. Municipalities hava
diverse hunctiors, the core ssst managemert
process can only follow one stendard. The big
danger is when each uily wan's fo develop
ifs own fromework, Thers needs fo be one
381 of processes for oll, but allor-made fo fi
sach business.

What we wont fo achieve:

»  Frameworkin place which makes repariing
in any format/information requested
m'w

. process in placa jo make sure the
:o-\bd.n:- levals of data/capluring of
dola, reflects what happens af ground

Framework in ploce thot supparts ather
modules in the systsm which we usa.

» Makes rporting possible of ol lavals.

one-to-one matches.

The focus is wrong. Where af the moment
sach department focuses on their own
departmant, making ife

one-fo-one malches.

The focus is wrong. Where af the: moment

wach deportment focuses on their own
yiment, making lfe easier for thes

without datermining the (mpact an the ofher
dopormants. This focus must change 1
master dota, in other words i must bo able

without determining the impoct on the ofher
deporiments.  This focus must change to
master dofa, in ofher words it must be able

14

D to the mognitude of the project, different
methadology, it is impedontto put a framewerk
onfop of fhe existing siructures fo make sure
that you have only one referenca number.
Withou! a osse hierarchy it is nof possible
fo odvance the system or creafe @ praper
reporting structure o link yaur assefs fo ciher

AMEU Frocaadings 2007
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modules .. GIS, insurance, bor-coding or
financial asset management siructure, and
meost impartant of them oll - if you wanf fo
90 the route of automisafion of the system,
it Is not poss your asset hierarchy must

One unique tem from cu siructure s the
diversity of the dflerent reporiing formos,
most mportant baing horzontal reporting.

Classification

first be in placo. Codif

astablishing fomily tree siructure. Capable
of reporting on maintenance matrix which
includes costs, breakdown and meantime
1o rapoir, -

dafa was neglected, or the processes

implemented are such tha fhe dato is not

constantly updated. Without classifications

{name-plate dota) it is impossible fo do life-

cycla costing, implement & raplaceman policy,
e i

in such o woy thot it s possible ta raport
or draw statistics on oll the different ossets
instolled.

assessments, scropping or
dictote where problem equipment is intolled
1odo batch replocament.

Your classification dote i the keyfor a capricl

is fime consuming ond all eflorts need to
be made to ensure that dota Is correclly
coptured.

Classes.
Due o the different reporting requirements,

it is- essential that fthe structure must be
built to allow for different requirements.

AMEU Procoesings 2008

progromme ond obviously
reflecting 1o deiermine tariffs and the
implementafion of them. The clossiicotion
structure is also important for condition
reponing

Catalogues and measuring points

1f you wani fo measure the of

system must be sef up ond cormect templates
nond to be provided for dota o be cophured,
Without dofa, you cannot measure and
without data, you cannof fake corrective
steps. Fig. 4 shaws fhe spreadsheet/
template fhat we use 1o capturs renctive
maintenance. The aim is that maintenance
staff must only work with one of two
spreadsheets; the proactive or reoctive
sehedule. For measuring purpases, the key
is that oll dota hos bean captured. This is
one discipline that must still be drilled into.
stalf and this is why perlomance dota is
not regularly ovoilable. It is especially
bed when it comes to the history of doto,
by having measuring points operating and
performance dota can be provided.

Tosk list and maintenance plans
(one of the key bullding blocks of
the system)

The main oim is to put a framework fagether
in order i

your assets or network, f s clear thot your

15

o
which relate 1o maintenance, os the basis



ance.  notlink up with the system you use and the:
rasul is that you ore constardly rebuildin

far performing prosctive main

One word of advice ~ changes 1o data o1

a.

your data over and over. It is a must

mainienance plans must be done centrally

and access 1o the data must be limited ~only e processes you implement are lool-proci,

thot you have evidence of acknowledgeme:
by all and fhot dator hos bean captured

key personnel 1o have access

Business process management and

role definition

Master data
Do nat implement ony system of re-angineer is imperiant thet your system dofa reflects
the as-build canfiguratien of fhe network,
otherwise your data integrity will suffer and
you will have to build your master data after

if your business processes are not sorted out
er reloted to the process

Each staff me
needs fo

ow exactly what they must do.
Do not commit your deta fo the system sach couple of years.

unless oll asset life cycle processes and Tha focus n the orgarisation must be around

policies ore firmly in place master data ond the processes must be built

One of the biggest mistakes that constantly  dround master dota. Any organisat

occur is thot your business processes do  succesds in this philosophy will gain the

REVIVE
Electrical Transformers

i St Tassrnars s coe of 4 ooyt tormer
nd rapair company in Soulh Arica
1 campany has grown remendausy slony
the knowledge and expariente needed 1o make
o

prospects 584 an soung maniactiiag 404 qually processas. & tound
sl Sasiblive, aod 8 piowing SUbIomer

aies sarvice s paramount In aur organisation.

Product Quality, Dellvery and af

Tha scope af wark inaludes design, manufacture #nd repa

« Distribution ransformers fram 16KVA 10 2.5 MVA
+ 8ub Station Auxiliary Transformers of various

in istors & Compensators with Auxifisry
fwxwr 1NECR"

+ Single Wire Earth Ret Transformers (SWER \'r.nllnm-u;

~ Importare of Power Transtormers fiam 2 SMVA 15 100M:

An Transfarmars omply (o et tond! tandards . BANS 780 and EG 78
s with Eskom specifications
proved guaiity control

at Revive Electrical Transformers.

- CO0REONC ukly ertitontion

ed

. 180 um nm 65 14000 smea
secreal

« Mambur of he SAIEE

of the ECA

Marbar of (he Alberion Chamber of Commerce

S35 S Ertom Approves Manaivsiueerof
Distribution Transiormers n

Cantact Us

)  Joharresbury

Tok: #2111 €13 1608 Fax, 42711 613 1510
‘Emat revivefigotal co.z0

benelit of the system and will succeed

their outputs. If you implement ihe correct
framewark, there Is no need fo operate
your business in silos

The correct framawork will lead tat

o Increased productivity

o Batter decision-making

o Correct staffing level requirements

& Accurote reports

 Improved budgefing

 Reduced aperating costs

« Improved maintenance of
squipment

Master dota collection, purification ond

verification

Do not underestimate the value of

varification of the dota nered info your

em. Due fo the large volumes of data
and consiant changing of dato on the
system it is essaniial that any dofa you
enter info the systam for master dota is

correct. Also, from the management and

reporting side you want fo know about
the changes
Moster dofa quality/respansibilty fonce

codificatian is completed)

& Master dato should reflect maintenance
W fer mainfenance
responsibility for installed osssts

»  Should indicale critical assets

re must be flexible to changes
anance organisal

+  Moster dota installed should support
business processes

Conclusion
o Waont fo work fowards visibility of
budge! requirements

Ability 1o eptimise maintenance
tactics (condition monifering, reduce
mointenance costs and incraose
uptime of natwork)

Need stability o the core system o star
continuous business improvements

To estoblish o foundation which has.
boen change managed across the
enterprise in order fo reduce future
change managament efforts

Finally, 16 our ERP P Team, Martin
Aldrich, Honnes von Zyl and Chris
Pluddemann for their suppor
patience, dedication and assistance
in slarting the building pracess

Further defailed information is available
from the outhor.

AMEU Procasding: 2009
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Engineering contribution policy and effective

implementation

NRS 069 is published and available since 2004 to gul

contributions for elecirical services.

n the correct
Over and uhm m-:- Sepmiy an appraved policy from peibalie required

together with a sound
implementation.

by Dwayne Boker and Danie van Wyk, ubhlorhuze Municipality ond Motlo Engineering

This pope intends o address the imporlance

municipalities do ol chorge sngineering

* Single residentiol

ith d J i

as the imporiance to draw these principles
through infa the services ogreement between
locol authorities and developers

The importonce to ensure cansistency and
apply the some principles ond basis af costing
whan osessing the cost of  new fowriship
develapment, o new service connecfion or an
ungrade of an exisiing supply i fundomental
i successful implemantafion. Applying sound
principles of enginesring coniributions within
the policy framework whese the interests
of all paries are squally protected ensures
that an optimum solution ond mechanism
is doveloped and implemented. This will
further ansure sustainability by means of
controlled NMD

minimym

for the therect.

This paper highlights the lsssons learnt ond
why o policy in this regard is important. i can
e accepted thot the current poor sfote of
exisiing municipal infrastructors i 5 a resul
ef net charging enginesring contributions in
he first place. A good infrestructure network
with adeguate capocy can be achieved by
implementing and promulgating o ronge of
enginaering contribution forifs, well defined
ond colculated using acceptable industry
norms and stondords.

Definitions

Enginesting contributions is the financil
recovery of shared municipal inirastructure,

Singls i
» Singl |

Single industial

» Complex  bulk supplied, individuolly
metered such o fownhouses, residentiol
astatas and malls

Single residential s further cassified ino the

three known forms of housing:

Low casi housing, which is fypically
Municipal Infrasteucture Grant (MIG)
funded

Medium cost housing, where the averoge
price of the propery including dwelling
does not exceed R750 000

High cost housing, where fhe municipal
value of the propary excseds
R750 000

siranded copocity, optimum uilisafion of
capifal investment and limit inflated electricity
toriffs.

Tha poper makes speciic reference fo cose
studies where pifalls; banefits for succosshul
implementation and experience are shared for
delegotas 1o leam and inifiofe fhe processes
within their icensed areo of supply

Enginesring coniributions deals with
the recovery of capital for infrastructure
davelopment to service developments and
fulure customers in @ systoinable woy: Kay fo
the: success fies in the optimum balance where
developers contribute copial for infrasiructure
that will be recovered from praperty soles,
and customers ond rafe poyers finance fo
maintain engineering Infrastructure of an
occeplable level of service ond offract new
dmelupmlmx

is alsa 1o infrodus

whathe o
for the fulure, It is not the service or link
connection fo o cusioma. It i important o
oty define e infrastucture and undersiond

diffe between ard the

islation and standards.

Enginsering contributions are payable in
terens of the Town Planning and Township
Ordinance, Ordinance 15 of 1986 and
Devel: ni Facililation Adt, Ad No 67 of

service or link connection.

Shared municipol infrastructure (os liusraied
inFig. 1) i the components wihin o distibution
network thot service a muliilude of customers.
Thus rasiruciure s shored in ferms

1995,

The policies relating o sleciriciy service
provision applisd by municipalities and
is requlated by NERSA which should be
consistent vith the NRS 069 standard being

of individual demand Thase
companants orz typicolly large ond expensive
such as high volioge lines or cables, high and
medium volioge substations. |t is imporfant
o undersiand that the cost of the shared

)
Committes (ESC).

Policies and implementotion must b in line
with both national and intemational industry
best praciices. 1 is o known foct thot the

the directink or service cannacion 0 single
customer. H mustolso ba clearly noted that the
intemal services of o privata developmert such
v housig et s ol casliad os shrod

‘policy that is both fair nmimmpemm whereby
exorbitant property and rates.

as the developer typically pays
(u and mmﬂl oll internal services unfil such

ore reduced and the costs of infrastructure.
is racoversd by meons of clearly defined
promulgated engineering ceniribution
torfs

The Cityof ubhiothuza hos been implementing
and erforcing engineering cantnbutions fo

Ilvm customers for fhe post two decades
rdabl

are handed over
o the mumpaw 1o operate and mainiain.

The sarvice or link connection is the direct
connaction from & cusiomer fo the shared
intrastructure. 1t can be supplied ot any
distribution voltoge depending on the nature
«ond size of the customer.

and afiractive boskel of services, Most
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are typically defined os follows

”

principle of contribution hos
already been in force n many countries
around the warld far decodes
Implementation should choys be bosed on
sound business principles whare a win-win
siuation is established for all paries to Bdd
value ond encouroge fufure developments.

Types of developments

Developments can primarly be cofegorised

as follows

o Township development/axiension of
boundanies ips

* Rezoning/change of land-use right/
Spacial or Temporary Consent of Greater
Tranoen Municipolity/Perms



Subdivision of propery,

Increased sarvices requiremenis excesding
the original designed and provided
services limit.

Although rural netwarks ore significantly
different from urban networks, the principles
and methodology fo calculate engineering
contributions ore similar with he lotter being
more copifal inlensive.

applications and guidelines fo ba set out for

the various services.

Capitol components in the consumption farifs
shautd be limited to spare copacity that wil
eveniually be recovered from future engineesing
conibuions. Wis fhemunicipalifes’ esponsibilty
fo ensure the level of spore copacity i fimited
o8 this placas risk and en unloir burden on 1o
eusomers.

Ciniormers;

Single residantial - nof within & privote
estate/development

Typieally the municipality sells the properly
10 @ customr, which does not include o
servica connection, Engineering cantributions
towards tha entire shared infrosiruciure is
recovared in the infial lond sale. This means
thot the municipality pays upfront for the
infrostructure and racovers the costs from
indvidual residertial customars thraugh the

Principles for
engineering contributions

The following points form the basis of the
elecicity engineering contribution policy
andl guidelines:
1 opproach should be
applicable throughau

« The opprooch should be in harmony wifh
sound prociices emplayed within Soufh
Afica ond intematicnally.

e The appreach should be consistent
within different utilisation and z00ing
cotegories.

 Contributions for each senvice should be
financialy ring-fanced

« Confributions shauld be fargefed of
developers fo service properfies up fo
the full coparcity occording to the new
1oning.

« Confributions shouid be charged 1o
customers exceeding copacily
being contributed by the developer or hat
asseciatod wih the toning

* No double charging of services through

and enginearing confributions must
bo cllawed,

@« Assets financed by engineering
contributions remain the propedy of the
distributor,

acontributions may be used for other
customers.

= The principle of contestobilty of dedicated
netwarks baing funded by eustomers
should be supported

= Recognifion must be giveniin the long ferm
o community benefits fram all nahwork

nsions for the utilty 1o gradually

extend ond expond distbution networks
effeciively to the beneli of ol

»  Tha standards must be fransparent in the
woy they ore se out ond applied.

w  Theapproach should be relatively easy to
implement and praciical.

Calculafions st be based on the fundamental

principle that cusiomers or subsequent

customers should not benefit from o new

development at the cost of the developer, or

thot the developer should not benefil of the

cost of customers.

netwarks in full through engineering
cantributions, shauld be compensafed with
fhe addiional pro-ruto confribufion once ofher
developmenis pay engincering contrbuion or
sharing of Infrosiructure by other customers i
incrmosed.  Refunding of contributions should
be ovoided where passible and be limited
10.a set window period. A window pariod of
five ymars i proposed o be used by NRS 069

Forexample, the selling
price of the stand will incluce the cost of the
up siream copacity fhat s made avalable o
thot site. The customer pays up front for the
ongineering contributions ver ond above
the savice connecion. If @ cusiomer sells 1o
anather customer, the property s sold with the
connection including the allowoble demand
1i the new customer requires an increase in
supply, the cdditional demond s poyoble
ot the prevailing promulgoted engineering

should be done on @ pro-rafo basis ond bosed
on infrasinucure cost and copocity.

Infrastructure

Shared municipal infrastructure can be
illustrated using Fig. 1

Typically it can be shown thot a connection
from any primary, secondary er reficulation
subsiation or o low vollage consumer
distribution unit (CDU) will be bosed on the
available capocity of the paint of supply and
the up-sieam networks. For exomple, o shared
connection of @ reliculafion substation such
08 o miniolura substation will be depandent
oo the-capacity-of tha miniature subsiation,
the coble ring network feeding out from the
secandory substation and the high voliage
supplying the secondary subsiation.

The connection relationship

The connection relationship will be bosed
an how a customer connects 10 the shared
infrostructure ond how it is paid for.

tariff. Typical increases are
from 60 A single phase o 60 or 80 A thres
phase.

Single residentiol - within a private estote/
developmant

A developer pays for ond installs all the
internal services within the development.
In addition o the internal services, the
devaloper peys lor @ bulk connection o
the municipality's shared infrastructure
(external 1o the development) and pays
enginesring contributions iowards the shared
infrastructure. This should be coversd in
a separale services agreemen fo the sale
agreement. Thalond sole o the snd cusiomer
will thus include the cost of intemal services,
bulk connection costs and engineering
contributions. The following llustrates how
o developer recovers all thasa costs:

Poitasas )

whars:

R R s o hcrietionct
angnestna zmﬁhﬁ»ﬂ-mmimmnpﬂlﬂy A
Culmk.llmni

Fig. 1
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Switchgear oil filtration and

transformer dry -out units

gan

Our Switchgear Oil Flltlalmn Unlli simplify the servicing of

AND do away with
the need to purchase new oil. Nn oil transportation in drums
and oil storage facilities required. Available in trailer and
trolley mounted configuratiens or custom built to your

requirements. EXP
Our Transformer Moisture Management Systems measure
and remove moisture from the insulation of power
transformers. Control and monitoring via the internet allows

whilst the remains in

I

normal service.

xpiotech.co.za www.expiotech.co.za




ESC is the electrictl sarvicing cosf per
stand/propery,

i the enginesring contribution paid by the
davelager fo the municipality,

¥ is the bulk connection cost o the
shared infrastructure fexternal of the
development),

2 is the infarnal servicing costs, and

b is the total number of properiies within
he devalopment

Cammercial findustrial

For low and medium vofiage commercial/
industrial customers, the some principles
apply. The only differanca will be the foriff
itself s the connaction is taken ot o higher
voltoge level, which mearns less infrastructure
between source and cusiomer.

Why and how much should
customers pay engineering
contributions?

Infrastruciure as defined abeve, s iypically
shared amang all closses of customer. If
for example o private developer does not
pay engineering contbutions for o private
question is asked
o {usfed fhot the
el rate bose should then pay for
the shared inkrastructure that will service
the private development? Engineering
contributions are thus structured to racover
shared infrostructure senvicing costs based on
axisting and futurs copaciy

The size of enginesring contributions is
dopandent on the location of the connection
fothesbare nfrsucr. Fi. 7 oamps o
illustrate this stoteme

If & connection i laken fram a primary
substation close fo the source, then the
total enginsering contribution payable wil
be based on fhe demand requirement ot @
promulgated tarf ot a higher voltag level
while @ connection faken from a reficulation
substation will result in o fotol enginearing

Backbone system

g

fig. 2: The efiects of adding CDUS.

uplfment of disadvariaged communites
In addition fo other

issue facing oy developer or investor s the

funded through the National Electrification
Fund. In mony cases the bulk infrastructure
can alsa ba funded through fhe sams fund
made owsilable from the Department of
Energy. In this cose, end eustomers do not
pay enginesring contributions, as their
connection is fotally subsidised.

‘Medium cost housing

Thers s no knawn policy on how enginesring
contributions should be applied 1o medium
cost housing. The definition for medium
cost hausing hos never been well defined.
For the purposes of this poper, the auther
has selected a value of R750 000 or less
inclusive of propery and dwelling, This is
bosed on the current econamic climate
(2009) and con vary from municipality o
municipality. This housing market s typically
aimad ot the middle income group

Th' pmpnsﬂ\ is fo chorge ot least 85 - 75%

& o promulgoind farif of o medium or low
voltoge lavel. Henco, tha high voliage farif
payable wil, cbviously, be less than the
medium and low vollage farifis depending
o thi: cost of the inhastructure batwesn the
saurce and point of connection. Fremulgated
angineering contributions should be well
developed in temms of o sound framework
‘and industry norms.

Policy guidelines

One of the important chollenges s
the correct application of engine:
eontributions that will atiract the
customer or developer. Thus @ municipality
should develop o uniform policy applicable
to all classes of customer,

Low cost housing
Low cast housing davelopment is normally
100% MIG funded due fo the social

confri
lrmﬂ and cross subsidise the remaining
balance from the local tox base, which will
strike o good bolance between affordabil
and an extro rates generaling base.

High cost housing

I medium cost housing is defined os
R750 000 or less, then any property in
excess of this value should be charged the
full promulgoted engineering contribution
toriff with no cross subsidisation from the
logal rate base. This housing Is aimed
/st individuals or families who can offord

. ‘ond demand the ]umw of a full basket of

services.
Commerciol/industriol

A great challenge in airacting commerce
and Industry s the ovailability of services
ond the supporfing infrostruciure. A key

20

angineering and the locality
of the development, Normolly o well sited
development clase 1o sxisting infrostructure
makes it easier and more ecanomical than
o development which is for removed fram
the existing infrastructure. Large commercicl
davelopments cpply tha same. principls of
angineering contribution cost recovery os
residentiol estotes. For sxample, a shopping
moll may recover tha cest through market
reloted rentls, which includes o portion of
engineering contributions: In many cosas
the size of the demand rosults in o large
contribution payable, some amounting fo
millios, which con be siructured o suit both
develaper and locol autherity. i far examla
o shopping mall requires o final demand of
10 MVA, with only 5 MVA required in the
first 3 years, then the davelcper pays for
5 MVA up front. The remaining 5 MVA is
then paid by the developer aller year 3 af
the prevailing promulgoted tarff

Large indusirial gients are unique in that
their demond requirements command
large infrastructure systams. In this case
the municipality may not charge o seporate
enginesring contribution but enforce o
proportional payment for the cost of new
or upgraded infrasiruciure depending on
the demond requicement. For exemple, o
Ferrochrome: smelfer located 5 km away
from the nearest infrasiructure, requiring
150 MW will pay 100% for o dedicated
substation located on the boundory of
the plont and 50% of the cost for o rew
300 MW substation tha s required 1o serve
this plant. The balance that the municipality
funds will than be racovered throvgh futurs
cantributions os and when capaciy is taken
up.
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Implementation issues

Engineering conirbutions chu by he developer
shall be a condition for granting development/
subdivision) rezoning approval,
Engineering cantributions should be
calculoted and chorged os soon as possible
in the application process.

Payments should in oll coses be mode as
follows:

Townships, extension of boundaries
ot o township and rezonings: Prior to
proclomation of the fown/extension of
boundaries/amendment scheme.

.

Spacial, writien o femporory consent

of council: Within o period of fhirly

130) days from defe from approval by
e

confirming thot all conditions impased
by council relating ta the approval have
been complied with

Permits: Within o periad of thirly (30)
deys from date of issuing o permit by
the Deporiment of Local Governmant
ond Housing.

« Any consant given by council which may
require upgrading of the netwark.

Tha monrar in which payments aro mads for
‘aach servico must ba flexiblo but should be
‘agreed upon ot the fime of the signing the
sarvices ogreement, ahternatively it should
‘ba determined in the resolution of council,
lefter of appraval issved by councll, etc.
Accoptable olternatives ore:

The provision of @ bonk guarantes
provided tha it makes provision for
escalation to tha planned dote of
construction.

Cash poyment.

Phasing of the payment occording to
precetermined milestones such as pro-
rata contribution per phose, subject
1o acceploble bank guarantes for the
balance of the amount.

o Th fon ofinf

Rl refer to

supply autharity for the conditions 1o be
met in respect of the electricity service
certificates.

The electricity contribution fess should be
published with the annual municipal rates
and tariffs.

A developer hos the right 1o centest o
quote from the uiilily and use o contractor
to do the work fo the utility’s prescribed
standard.

Enforcing the policy

Municipality should formulate o sound
framework far the implementation of
engineering contributions. This framework
will provide the basis of colculating the
tariffs based on local condifions and indusiry
narms. The municipal council should
opprove a clear and iransparent palicy
once this hos been complefed. Once the
tarilfs have besn colculated, the process
of opproval os dictated by the Municipal
Finanice Monagement Act (MFMA) should
be followed fo allow the municipality fo
effactively promulgate and implement the
tariffs.

The tariffs must be enforced at ol levels of
customer. In specific. private developments

with in harmany with fhe
municipality's 10

The lectricity consumption tarifis should
be aligned with the implemeniation of the
Electricity Enginearing Contributions fo
ensure that the capital component in the
consumption tarifls is reduced with the
reduction of outstonding loans and capital
allowonce,

Equipment replacement values musi be
updated and canfributian fees recolculated
annuolly fo keep trend with realistic
replacement costs.

When applying this policy in a consisiant
and justiable approach to oll developments
whers the interests of bath parties are
protecied, an optimum sustainable solution
ond mechanism will be implemented
This will also ensure controlied NMD
opplications, minimum spare capacity,
optimum utfisation of capital investment
and limit inflated electricity consumption
tanfs.

This policy shauld not cover socio-ecanomic
impact nor incorporate subsidies between
categories of customers. It musi be based on
technical facts and cosfs and mechanisms
1o ensure o sustainable recovery of
<apital expenditure required to servica

following the Facilitation Council o
Act (DFA} route. ore required fo enfor i spacilc resolutions fo waive or aduce
sorvice ograaments with the municipalit.  the for socio-

The services agreement provides o clear
indication of respansibilities in terms of all
the sarvices requirad. The sama agreementis
used 1o enforce the payment of enginsering
contributions.

Conclusion and recommendations

Engineering contributions ara driven
mostly by the electricity depariments in
isolation of this stage. The

sconomic developments. The advantage
of this policy is fhat it will assist council to
assess the tru volue of such resolutions.
will further assist council 1o make quantify
applications for grant funding for subsidised
developments.

Parceptions that engineering contributions
will hampar developments must be carefully
considered and the lassons leorol by

should coordinate and adopt o uniform

the value of the calculated contribution
required for that service, forming pert

of the services ogreement.

Contributions will be opplicable for
developments exceetliig the criginol designed
copacity for each development os per
appraved contribufion fees.

The zoning can ba changad during fhe
" s

approach ta harmanise
enginsering contributions for all municipal
sarvices 1o hova o cleor understanding of
allthe costs involved for devolopments. This
includes eloctrcity, water ond roads os storm
water is regarded 10 ba on intagrol part of
the roads infrostructure.

han be introduced to ansure:

that hove
implemented and opply engineering
contributions, It must be emphosised
that engineering contribulians paid by
developers are recavered in fhe selling
price of properties. Where no or under
recovery of engineering contributions tokes
place, the burden will be transferred to rate
payers and recovered from all customers

thot ol contributians ore paid befare
change in land-use, etc. are.

roquirements. Whero o downgrading of z0ning
takes place ofer payment of contribution was.
i 4l be mock i

approved as outlined above.
Accepting the policy and intraduce

already paid. The supply requirements
may however increase in future up fo the
original service level, without any further
<contiibution.

AMEL Proceedings 2009

willn o consistent woy ssist
to prioritse areas whera pressura exists for
dovelopment and confirmation tha bulk
engineering i or could

via ion torifls ond davelopars
gain this as profit. Fundamentolly his s the
mason for recovery of capitol confributiens
10 prevent cross subsidisation and was
als0 ruled by the Venter commission fo be
ovoidad.

Experience from municipalities who have
fectively mplem'nnd engineering

be made ovailable, and will olso essist

2

that
infrostructure l-udl development.



Ukubona:

Advertorial

Leading the way with switchgear,
and high voltage projects

high voltage sectors, has reached new heights.

kubona,  formidable player in the medium and
U\nmmmmseummuuy«Mrm
. Ukubona

play a great role in the refurbishment of the South African
slactrical infrastructurs

Ukubona started operation in 1889, from small
premises in Edenvale, employing only four people,
with a key focus on electrical switchgear. The scope
of operation was nstallatk ;
maintenance of the swilchgear.

Today Ukubona serves both South African and
P nd h i

complement totalling 64. Its mission is to be the
K vider I respect of

high voltag
private sector.
“At the helm is executive chaimman, Imtiaz Abdulla
wha has guided the company through the myriad
‘opporturnities that have presented themseives as a result
of the infrastructure on the South African
" says Subash Dowath, a director

‘both the pub

Ukubona has partnered with a
technologically advanced partner
to transfer the technology and
knowledge to South Africa

'Rmm2711WpaneEi\dmwi‘emn

the substation
» Install 5iam of 11KV cable
Long

at OR Tambo airport
and
10 bulkd strong relationships with these two Mmajor
entities. For the past 12 years the Aiports Company
of Sauth Afrca (ACSA) has contrasted Ukuibona to

at the airport. A maintenance contract for Ekurhuleni
i

has

also been running for the past two years,

Uk 's with
contracts Africa, Indiia, the Micidle East,
Mauritius and the United States. In India it was

ul L and joint a 132kV'
infrastructure orders for the Gautrain Rapid Rail Link cable project.
Pmpﬂ It was tasked to relocate 44kV electrical cabling
anpnmmMu‘Icipaihyquw International partners
for the the the
Gautrain electrical sector, spurred Ukubona to source products

project.
The company has the ability to re-instate the supply

wmhnh&fymamm' mﬂ-hm

electricity

lhwmmn-vp:mlﬁmhammymﬂm

supp
where Ukubor »meu

days from
to re-instating the supply of electricity. The job requirect
Ukubona to:

Muwm»mmnwwﬁwwmm

Value add
Although switchgear is at the cors of Ukubona's
business spectrum, the company has cast itself as

n AMEU Procesdings 2009
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aspecialised player in various other areas such as
maintenance, specialised projects and supplying high
vatage cables and transformers to suit clients' needs.
This enhances Ukubona’s edge in providing a total

this regard, a transformation committee has been formed
that the goals jocti

‘action plans are met.

senvice for the range may arise.
The company provides EPC solutions for switchgear,
cables and power transfommers.

1. Switchgear
Ukubona's switchgear division s capable of deslgn,

Skills development is a core component of Ukubona's
HR Development Strategy. The dynamic nature of the
business provides staff with continuous on-the-job
training. Training occupies between 5% and 20% of
the working week and varies between technical and

supply, installation courses,
mmgumwmwwwma As part of its mission of meeting the objectives

distribution and transmission type with a fault rating at set out by the AsgiSA initiative, the company has

mﬁmmawﬂmmwmu 25KA. which PO women

S0KA. Ukubona has been and maintaining as sharsholders/pantners.

a wide variety of switchgear since 1985. This broad

experience places Ukubana in a prime posiion torender - Switchgear and associated equipment

aworld-class service. training centre

2. Cables

Ukubona has recagnised the dire need for
and has developed a plan to open a training facilty for

Ukubona's hig
‘skills, which include cable jointing up to 400KV on various.
types of cables. Exampies are XLPE and oil filled cables.

switchgear ted equipment. It has eamarked
R4.2 million for the establishment of the centre.
“This mubupenect opportunity for black

In addition, Ukubona

desig
with diagnostics.

3. Power transformers.
As aresult of its involvernent in tumiey substation
Ukubona has sourced and supplied power

Pml‘luct\:mﬁmn

« Turnkey product management relating specifically to
the following products:
Reticulation

“substatins
- Emergency repairs
* Designing, manmmtaatﬁu ;nmllnu,
= The designing, sup| PM'G testing, eormwawn‘
mhmmafwmmmzwcmmmm
within society
The management and staff at Ukubona have pledged
& commitment from within the company to contribute

in & positive and meaningful way to empowerment
within society.

Transtormation policy

Ukubona subscribes to BEE and gender equity, having
‘already received a level 3 BEE score. It is Ukubona's
stated intention to improve its BEE score every year. In

AMEU Procesdings 200 3

as trainers, in order
to provide locally based training, under supervision,



o all prospective equipment operators. We have
internationally respected engineers wha will assist with
the initial establishment of the centre and ensure a
smooth and solid base for the women who pian o own
and operate the facility," says Dowath.

Wiring team

Ukubora already has numerous female panelists on
its wiring team. Its intention Is to formalise the tsam
Into a company whereby the fermale panelists would
be shareholders and manage their own business. The
Ukubona management team will assist the team with
business guidance and marketing.

Technology development and transfer
Ona of the major advantages of Ukubona's partnership
with leadi company Gelpag/
Huadian is the skills transfer that s taking place.
Gelpag/Huadian has agreed to transfer their state-of-
the-art switchgear production, which has been jointly
designed and developed by German and Chinese design
engineers, ta South Africa for local manufacturing for

an agreed period. Gelpag/Huadian have committed to
training and developing 50 peaple from South Africa at
their offices in China. The intended objective Is for those
team members to then transter their acquired skils and
knowledgs o the rest of the team at Ukubona.

In the past this type of switchgear has been imported
“We believe that this technology can and shoukd be
manufactured locally. It s for this reason that Ukubona
has partnered with a technologically advanced partner to
transfer the technology and knowledge to South Africa.”

Ukubona employees share ownership plan
Ubam:sa s In the process of establishing an ampluyee

ip plan, which will b
Ukubona Holdings (Pty) Ltd. All Ukubona amplwess that
have spent more than three years in employment will be
eligible. A central component of the plan, which is in its
final stages of completion, is 10 include black females
who will awn a share in Ukubona Holdings.

Project Ikaya

Ukubena has taken the initiative to ensure a betier
quality of life for all of its long serving employses,
by purchasing a block of seven fiats to house
employees with over ten years of service. The
flats, which became operational in 2007 already
accommadates 20 smployees in Germiston, «

Advertorial

BEE Profile
Suhash Dowlath

networks for the development of Ukubona.
His prior work in th a tor

« 50%

This article was commissioned by Ukubana. For more information pfease
i i

call 011 608 4736 or fax 011 608 4741.

ail

em:
or visit www.ukubonaelectrical.co.za
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Reinventing old grids - taking steps to assess
the risk of failure

s harva b

bm in the country, these

Thess weckest points in the neworks have
Ind the utilities 1o re-look af their investment
critoria. Due fo this sudden increase in
londing, utlies have seen mossive incrscsa i
axpansion and replacement programmes and
this has put massive siroin in manulactures.

for years which led to low level of maintenance. With the economic
these networks have seen massive Increase in loading and this increase has triggered punciure
failures that were hidden during the low loading period.

by X Lambeds and § Xulu, City Power Johannesburg

Why use

Reseorch showa that the cost of mairtaining
and opsrating equipment over the |ifetime.
of the components can ba ot leost double
that of the initial outlay for purchase of
the equipment. An effactive provanttive

worst lead fimes posing a risk on service
delivery.

Most slacirical nefwerks have reached an
aparaling age whera same quipment hos
reached or axcesded i orginal desgn lfe

programme con drostically
reduce the cost associated with the day-to-day
operation of the equipment.

Implementing @ preventative mointanance
programme wil snable e ity fo detect and
prevent many probloms before hey bocome

Restoring the integrily
throughout South Africato an occaptable level
ths seems 1o be.a mommoth fask. A systematic
and focused appraoch should be adapted in
identiying and implementing srengihoning
and refurbishment raquirements thot wil
ansure long-term, sustainablo infrastructure
The approach should follow sound and
holistic asset management principles and must
fake info occount several issues.

Thore ura coses where equipmant should
be replaced with new, but fhere are ofher
situations, whora repoiring/refurbishing on
existing equipment is the better choice.

Preventative measures.

The current state of the slectricily supply.
indusiry points fowards the need for an
accelerated approach o asset

g tht items
i coiutin i bt G ok, s
reliably os possible.

Sorne of the benelis you can expect are

o Reduced network downfime

Increcsed fife expectoncy of nefwark
companents, eliminating premature
replacement of

More sconomical use of tachnical
siofl becouse they are working fo o
schedule rofher than on reaciing fa repair
breckdowns

Timely roufine repairs mean fewer large-

scole repoirs

o Lower repair costs, becouss thers will ba
fewer secandoryfailuros {whan ports filin
senvice they ohen damage cther parts)

Identification of equipment with excessive
maintenance cosis, indicating the need for

sees a8 a befter form of revitolising the nefwork
at a fraction of replacement cost ond fime

Due o cost assaciated with the moinenance.
of sirafegic spares, it became apparent that
his type of stock hos fo be kept fo minimal.
The impact of minimising sfock compromises
he network ond fhis repeir/ replacement
period has to be kept to minimal. Ancther
equipment failure wil mean thet that particular
aquipment hes to stay out of service until @
repair or replacemen is done.

Looking at this scenario, it will mean that
the service pravider has fo minidiise the
refurbishment fime o cbsolute minimum. This
con bo achieved through the estoblishment of
long term coniracts wilh o cartoin number of
service providers who ore required fo keep @
minimum stock of crificol components.
Investment decisions ore based on a umber
of crierion and these are not only based on
the replacement cost but on the economical
impact and the risks involved with thot
particular equipment, On o decision 1o
refurbish, the rafurbishmant cost must be less
than 50% of tha raplacement cos, Reliobilly
anolysis hos 10 be thoroughly done and the.
risk weighed accordingly.

Whan doing thesa refurbishments i1's
very imporiant to lock et the surraunding

10 ensure that system reliabiliy is odequote
for the entire country in the medivm fo long
term.

There are o number of meosures that
u wtility con look af o improve network
performance,

Frevenfalive mo?r\'snnmn

For the network fo work praperly, svery
piece of the network must work properly.
Proventativs mainienance concems anyihing
shat can be done fo prevent any equipment
failure o the natwork,

The viliy need to davelop o maintenance
procedure and schedule for sach instolled

oinin

or replocemen of obsclefe equigment
® Improved salety condifions and quality.
Combining ST

. It Is this envi hat
defermines the sizs of fhe risk which leads fo
the oppropriate invesiment option.

i effecive nework monitoring
o slinlppsrpinin.
‘efleciivaness of the maintenance actiifies

Replocement

Replacemen! provides similor benefis fo
. s 0 s woy of invesiment provided

the hunes e easily necessibe. Replocement iokes

ut camplisly the old squipmen and repluces it

with new equipment and fhis prolongs the lfe of

the:nework.

The replacoment susuallyessignod fo the OFN.
The only dl oo s

‘equipment. The bes!

programme staris with careful thought about
fhe qualy of the itams you buy and the effort
mode fa.instoll service and keep track of
those ilems. «
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Refurbishment

To ensuro minimal disruption to service
dalivery ond to curb the axponential incraase

%

Aging equipment is undoubledly ane of the
primary concems for asset owners. Failure
rates increase os equipment ages ond requires
proportionally more inspection and additionel
maintenance cost thon new egquipment. A
fs exterision or refurbishment program fhat
permits confinued economical oparation of
the elecirical system and improved reliability
by reducing failures must address both?"
# lndividual subsiation foci
approach design fife, and
o Indiidual aquipment on a sysem wide
basis.
Asset speciiic ossessment normally provides
a systematic estimate of the remining ife in
substation and line facilities, In conjunction

es o3 they




with the [ife extension methodologias, it
can further provide a plonned programme
10 axtend that life to meet future needs
The output from on squipment condition
assessment study should clearly indicate

+ Assets pasing animmediafe saiety hazard
or those that require immediate to shert-
term affenfion bosed on cssessment
‘outcomes or policy (crifical asses.
Assets that require monitering or testing
o ossess actual conditions (conceming
assets)

.

Assats that operate satistactory under
intended conditions (normal ossets)

It is important thet asset replacement and
renawal sinategies should be executed in
eonjuncion with strengthening ond expansion
sirotegies.

Figs. 1 and 2 show a fypical equipment oge
profile in a ulility

Oifferent methods used to detormine the
equipment condition are listed below.

Conditian based manitoring

Condition moniforing or CBM (condifion
bosad monitering) is an effacive form of
eradiciive mainienance (PAM) where, a5 you
may have guessed, you moritor the condilion
of specific areas of plant and squipment, This
can be done cutomatically with the use of
instramentation such as machinary vibrafion
analysis and thermal imaging equipment
or manually. In aufomatic CBM when any
monitored end predefined candifion limit is
axcooded, « signal or cutput is tumed on.
This cutput can be sent direclly o @ work
marogement centra o fhat o work order is
generated cutomatically. This is particularly
suited 1o confinuous process plants where
plant faflure and downfime can be exiremely
cosly.

Ol sampling

Fig. 1: Tranafoume ypical age profifes

aperorors to see whot is happening inside the
machinery, By implementing an oil sampling
and orialysis programme companies can;
Raduce operating coste
Pinspoint potentiol problems
Plan manpower ond m

schedules

machonicol systems, which can help predici
equipment fallure. Infrared scanning con
save you money. Electical and mechanical
connactions usually do not fail quickly
or without warning. They fail over fime,
generating huat and infrarad codiation
shat alihough invisible to the naked ey is
sasily datected with Infrared thermography
quipment, Uriites can use infrared scanning
equipment fo detect “hot spals” areas
in electrical or mechanical cquipment
Inlcatg e seufpment ool Uil

®  Plon servics schedules

*  Mainioin preductivy

* Sove downtime costs

. P mir U i
ropoirs

o Reduca oil and filter chonge costs

Reduce wasfe products

fnfra red sconing

hot eleciricol
S e repoired o
replaced in order 1o prevent expensive
unplonned downtime

Challenges

The rof programme comes with

presance of abnormol heat in elecirical ond

its own chuHMgus. I¥'s importont that the

is ol sampling. Eoch operating part in an oil
ubricated circuit has o normal wear rafe, As
thesa parts wear they nfroduce paricles rta he
oil, generall these are very smoll bu through

ﬂ siteomions

con bt monitored. I there:is an incroose inthe
amount and size of the poricies ihe analysis
vl highlight these and be able 1o pinpoint
the saurce. This gives the ownerfopsrator the
oppartunily o foke preventative oclion beforn
a foikure can occur.

The samples are analysed through the lob
and they tell the condition of a trenslormer.

This onolyss gives e conditon of nsuigtion |

medium which fells the h-hww of that
particular equipment. From good analyses
one con estimate the remaining Ml of that
‘quipment. From these analysss, o dacision to
mainain, refurbish or replace is faken
Regular oil sampling i o fow cost preventative
maintenance tool that enables ownars/

R L L L T L L T oy,
L

Fig. 2: Switchgear hypical age profies.

2
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Integrated Safety, Health, Environmental and
Quality Policy

In keeping with the vision of City Power Johannesburg Pty (Ltd) as a "World-class Electricity Distributor’, we
<commit ourselves and il our employees to adhere to the quidelines of ISO 9001: 2008, iSO 14001: 2004 and
OHSAS 18001: 2007 as Integrated Management Standards and in with the

and needs of all our employees, customers, suppliers, service providers and other stakeholders.

In order to achieve this, City Power is committed to the:

« Deployment of the City Power Mission, Values and Operating Principles.

Deployment of the ‘City Power Leadership Charter',

. mitigation and of all patential Safety, Health, Environmental and Quality
impacts relative to the transmission and distribution of electricity and the maintenance of the network

Prevention of pollution and the provision of a safe and healthy work environment through the continuous

impravement of our Safety, Health, Environmental and Quality Management Systems and by the review of our

objectives, targets and management programmes.

Compliance with the relevant safety, health and legislation, d any other standards

and requirements.

The commitments made in this Policy, through the ibility placed upan the and Staff of City
Powrer <hall be ensured through the application of the requirements of he (5014001 2004, OHSAS 18001: 2007 and

150 9001: 2008. q

General Manager SHi Managing Director
1oe Ledile Tefu Silas Mzingeli Zimu
Oird August 2008 03rd Auigust 2009

Johurg

City Power

a warld class African city



parties eoncerned deal with thess challenges
uplrant. Tha cammon challenges are:

Warranty

The foct thot this refurbishod equipment is not
e, the sarice: peowider find it dificult for give
warraniy o the squipment os o whele bt can
oy give o imilsd wamanfy o only those parions
that the werk wos done. Even on fhis work Is
very dificult o negefiate favouroble worrorhy
o5 they fes! ihe unicuched components can
sometimes eod 1o the failure of the celurbished
equipment,

This scanario somehow pushes the uity 1o
get the service provider to look at o complefe
averhoul of thot pariculor equipment, To get o
befar warran;, the senvice provider concermed
hos 1o be cerified by fhe orginal squipment
monufocturer of that poriculas equipment.

Design

The game comes with its own poltcs that
connat be igaored. 1V's o known fact that
mst organisations. are reluctont o hand their
designs o o third parly organisation citing
breach of intellecival property policy. To get
the originol design is always an issue as the
original manlocturers lose the oid designs os
new technologies come fo the market

This poses o big chaliangs wih fhese service
providers hoving o maybe come with a modifed
design 1ot in wih the oid aquipment, Some
OFMs o longa exisf and to refurbish fhese
equipment pase a big chalenge.

Foctory copacites

With the incroosing demand an expansion
progrommes, mast OEMs prefer 1o deol with

the production of pew equipments rafher
thon embarking morm on refurbishing esisting
equipmens. This has led to the need of
companies orly looking ot the refurbishment
programmes. These companies have 1o
ansure thal they establish good relafionship
with the OEMs for support and design
shoring,

Conclusion

Due to rising need in capital expanditure to
oddross expansion and netwerk cejuvenation,
refurbishment seems like o quicker solution fo
address the bocklog in ageing infrastrcturs.
A proper plan neads fo be developed ond
has 1o be aligned with the service provider's
schedule and the finoncial allocation fo the
utily

Feeder/motor protection relay VAMP 50/

vAmMmP
358 20 753 32464

24h

‘Comprehensive user-friendly feeder protection
Ulira-fast arc flash protection

Native IEC 41850 support

Re-vamp your protection

P10 B 11798, Sakcourt, 1567
el 011 818 2190 Fas: 086 607 3312

vVAMM E.
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Compact substation solutions

Sub h

insulated technology or gas insulated technology. When faced with space
> S 5

raducs the

like transformer feeders and Jericho

Spoce constraints often emerge when
substations need fo be extended fo coter
for local foad growth requirements, more
flexible switching arrangements or fo allow
for mare saphisticated protection systems.
Hybrid switchgear, utilsing the odvantages
of SF6 gas insulotion and multi-functional
switchgeat has provided the opportunily for
rasalving these spoce constraint challenges
for some tirse now.

Mixed technalogy switchgear (MTS) is
defined by the installation and functienality
considerations of the switchgear and uses
AlS, GIS or Hybrid IS technologies

The considerations affecting the technology
choice are the substotion lecation, the
equipment design and manufacturing,
engineering, censiruction, impact on fhe
environment, impact of the environment,
on-site fime efforts, operation and service,
ovailability, festing, flexibility, personnsl
sofety, physical sacurily and life cycla
costing

Exomples ol four applications of MTS wil
be presented showing a substation upgrode
from 66 k¥ 1o 132 ¥¥ on the some footpri,
a groenlield substation using combinad AIS
switchgear, o substation retrait creatively

using double busbar hybrid switchgaar
and o greenfield substation using doubla
bushar hybrid switchgear at both 68 kV and

132 k¥ voltage levels.

Technolagy options for substations

The different design fec]
voltage
three groups; conuentional air insulated

logies for high
hgear can be clustersd into

switchgear solutions, convantional gas
and hybrid

insulated switchgear solufio
insulated switchgear solutions

Some of the drivers for the technalogy
choices are fhe need to opiimise the
investmant costs, spoce constrains and fhe
nsed for redundancy and high reliabilit of
the single fine layout.

AIS {ait insuloted switchgear)

Switchgear of which the bays are fully mode
from AlS technalogy components, The
insuloting medium s air

AMEL Procesdings 2005

by Chris de Kock, AB8 South Africa

Fig. 2: GIS switthgearin an indoor subsiafior:

The conventional AlS devices of surge

amestors, instrument fransformers and circuit

breakers are shown in Fig. |

AIS switchgeor hos fh ol o be conligured
into oll types of substation layous.

G [pos insulated swichgeur)

Switchgear of which the boys ore fully made
from GIS technclogy components. Only the
HV connections 16 averhead lines or cables,
stc_con hove extemat nsulation. The insulafing
madium is normally SF6 or on SFé midure.
GIS swiichgeor can be configured in single

%

schemes together with smaller protection schemes have been used successfully.

busbar, double busbar or 1 and 1/2 breaker
ayouts.
The indoor GIS shown in Fig. 2 is o S8
ayout

Hybrid IS (bybrid insuiated switchgaor)
Switchgear of which the bays are fully mads

from o mix of AIS and GIS fechnology
components

Hybrid switchgeor con infegrate many
functions info one unit

The PASS MO unit shown in Fig, 3 infegrafes
disconnectors, sarth switches, current



Fig. 3 Hybrid switchgear combining bath AJS and GIS technalogies.

Substation Bay

Switchgear Assemblies

Insulation
Considerations

Installation and functionality

considerations

e

i
l_\ )
= = e

Conventional

Conventional switchgear: Swiichgear of

which bays only include conventional

components
Compactswi
st one or

: Switchgear of which at
wate bays ora campoct boys,
& in which af lsast some components share

cemmon support structures and cannot be
placed indivi
Combi

ot least one or more bays are combined

switchgear; Switchgear of which

bays, .6, in which ot lsast some componants
are multifunctional

Mixed technolagy switchgsor (MTS):
Switchgsar assemblies which incorporate o
mixiure of the insulating characteristics of
both AlS and GIS and/ar which implements
tradifionolly discrate functions (devices] in o

/or combined design insuch

longer be considared

isolation.

Examples of MTS (DCB, WCB,

compass and pass)

Mixed technology swilchgear can

thus be made up one of the following

combinations

e AlS in compact and/or combined
design

GIS in combined design

Hybrid IS in compact and/or combined
jesign

Assambled fogether ond using a common
siruciure in order fo minimise fhe insiallafion
time. Typical examples of MTS cssemblies
are shown in Fig. 5

Mixed technology switchgear

Fig. 4: MTS shawing insulosion, insalloion and funcfionolily considerotions

tromsformers ond 6 circuit braaker to give
a complte bus section boy.

Switchgoar standards

The IEC 62271 suite of standords for *high-
valtage switchgear and control gear  covers
AIS, GIS ond MTS switching devices

IEC 62271
breakers
IEC 62271 - 102: AC disconnectors and
aarthing switches

IEC 62271 108: High voltage AC
disconrecting circuit bragkers

IEC 62271 - 203: Gos insuloted metal
enclosed switchgeor

100; High voliage AC circuil

IEC 62271 - 205: Compoct switchgeor

assemblies

Part 205 ofthisstandard has boen developad to

cator o the new arrangament possibilfies thot
0

When the various fechnologies of AIS,

GI5 ond MTS ore compared, ihe Cigré

dacument (2] rotes the following ospects fo

quide utlties and customers in the correct
technology choice:

» Location {outdeor rural, outdoor rban,
indoor, underground or container)

« Equipment design and manulocluring
(conceptual design, material,
manufacturing from factery perspective,

nufecturing irom site end
commissioning pérepective

ensure fhat the complete switchgear assemblies
aro covered by a single stondard [1]

Definitions according 1o Cigré
Working Group B3-20

The Cigré Working Group B3.20 is
developing o brochure which evaluates
diffarent switchgaar technologies for
rafed voltages of 52 kV ond abovs. The
following dafinitions are used to dsscribe
the swilchgear [2].

s Engineeting [complesity, SLD, schadle,
. loyout, civil wark and

secondory system)
»  Construction (sie, ranspor, foundations,

erachion, impact on existing services,
commissioning]

* Impoct an the environment [cesihetics,
naise, EMF/EMC, nature, lsskages)
« Impoct af the environment {climetic

conditions, pellution, corasicr
activity

On.site time offorts (preparation fime,
erechion fime, commissioning fime, repal
tims, mairtenance fime)

AMEL Procsadings 200
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Disconnecting circuit broaker Withdrawable ci

Combined AIS Compact AlS

ult brogkar

COMPASS

PASS unif
Hybrid 15

15 assemb

132 4¥ pass MO hybeid unit

« Operation ond service (conirol,

condition monitering,
fetime, replacement of components
spendence on OEM)

«  Availobility (mainfeineb

eliability)

& Testing (type tests, routine tests, on-site
fests, fest equipment)

«  Flexibility (extendibility, upgrading,

refurbishment, mobile or femporan]

* Personnal safaty {injury risk during
senvice, maintenance and in fhe case
of catasiraphic failure)

« Physical securily (securily against

rrorist threat, vandalism and metal
]

 Life eycle costing (cost of ecquis
ownarship and disposal]

MTS shows clear advantages in less space
quired for the soma SLD, extended SLD
the some space, higher flaxibility of

loyout, easier enginesring

integrotion
with the secondary systems and reduced

tmnance efforfs and costs

Examples

The follows

ndad i
show the subility of MTS for AIS subsiation
upgrading, extentions ond greentield
projocts wi

pace constraints

Newton Park subsiation (66 KV 1o 132 k¥
upgrade)

s Scope: Newion Pork substation wos
an existing 66 kV substation
on fhe top ef @ hill with o steep slope.
There were two incoming lines diractly

feeding onio fransf
mer feeders wera used fo
reduca the initial investment costs of
the substation and no HV circuit
breakers were installed

ormers. T

AMEU Prosaedings 2009



Whan the in
ned, the fu

66 KV layout wes
reed for this to

d fo o 132 KV substatio

be upg

was not considered. If the substatio

platiorm were fo be increased to ollow
fora 132 k¥ AlS substation, there would

be considerable civil work expense in

platform or

ion: The busbar spaci
incroased 1o allow for the required

rances. same bay widih wos

maintained. 0s this was determined by

the transformer plinth specing. The P2
MO 132 KV hybrid switchgear wos used

for the incomers and the bus section.

The work could be completed without o
fotal oitoge. There is now o greater lavel
of flexibility with the busbor and bus-
section bay insiolled.

Gl substol
substation)

eenfield 132 k¥

*  Scope: Gullsubsationis @ greerieid 1 32 kV
substation in the built up residential area
of Lonehil in Johannesburg whare there
hos been o large incraase in load in the
orea and there is insufficient space for o
convenfinal Al fechnology subsiafion.
The substation loyaut was SEB with 2

s, 2 x transformer

% incoming circui
cireuits and & bus coupler

« Solution: The COMPASS 132 kv
compact technology switchgear was
used in all the substation boys. This
MTS solu
ndvantages of less space required for
the some SLD.

ion demanstrates the clear

Blosmendal substation

« Scopes The existing substation layout
shows an overhead line geing
and ot of the subsioion vio fwo
parallel paths, one poth thraugh twe
disconnector switches and the other
path through two disconnector switches
with @ circult breoker between them.
The two transtormers ard connocted fo
each and of the two parallel paths vio

disconnector switches.

The requirements for the Bloemendal
substation ratrofit project was to toke
the existing 132 kV AlS scbstation and
construct a complefe incomer bay
(consisting of @ line disconnactor and
reaker, current

ransformers and surge amestors) fer sach
of the overhead line in and out bays
The fransiormers would sill be fed via
fransformer disconnector switches and
the overhead lines ore stll connected via
two disconnector swiiches and o circuit
brooker

AMEU Procead

gs 2009

o implament
the solution within the boundories of the

existing substation. No oulage for any part
of the subsiction could be more fhan 24
hours duratian.

Soiutian: The MTS tion
here used 2 x PASS MO 132 kV doub
busbar units connected fogethr wi
AlS circuit breaker befween the PASS units.
The witch on each side of the

s within the PASS unit

0 allows the fleaib

the overheod

us seciion

PASS unit

s section sw
uif breckers

int esisiing equipment
d, there wil be sufficient space

more transformers

n the some
axisting substoion area f required.

Briers substation (i
ond 66 kY DBB st

reenfield 132 KV DBB

tatio

o Scope: Briers substation has o DBB

layoutat both 132 &Y and 66 W/ vohtage
levels. The 132 &V side hos 2 x OHL
incomers, 2 x fronsiormer feeders and
a bus coupler. The 66 kY side has 2 x

Fig. 0: MTS incomer bay using o COMPASS uni




Fige 12: MTS Solusion using PASS MO DEB units combined wik an AS CB,

LEJAJ PR {»
e 55 *F*i

1#"1 AP

Fig. 14 Substotion lryout using MTS.

Fig 15: S elevalion of MTS forthe OHL incomer bay.

AMEU Proceedings 2009
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ig. 16: PASS MO 132 b DBB und usea os the MTS solution in
‘ this opplicatian

levation of MTS for the fransfommer boy:

former incomers. 3 x OHL feeders and a bus coupler with
provision far 2 x future bays.

Solution: MTS wos selacted s the appropriote technology
because of the space constraint for the substation. it was not
possil

the sama availoble orec.

/& fo design an equivelent AIS technology substafion within

Conclusion PASS MOO 66 kV DBB um d s the MTS selution in
#his opphcarion

Mixed technology switchgeor fias been defined in relation to AlS,

GIS and Hybrid IS with fhe advaniages clearly shown, Four different  sosier engineering and integration wih the secondary systems ond
examples demansiraling the implementation of mixed tachnology  reduced mainienance efforis and costs

switchgear have been discussed and this hos demonstroted some. References

of the practical applications of this fechnology. There are still many
further applications fhat can be discussed.

[1] [EC 62271.205: High-vahtage switchgear and contral gear - Part 205
Compact switchgeor assemblies for raled vollages obova 52 kY

MTS shaws clear advantages in less space required for the some (2] WG 83-20 Brachure: Evaluation of Diferent Switchgear Technalogies
SLD, estended SLD in the same space, higher flexibiliy of loyout, (AIS MTS, G15) for Roted Velhages of 52 KV and above.

The Power. -

The camplete Megger solution Meggen

Relay Testing and Management System

i
§

" votegy o v v H

[ per—— E

Aduacced Visual Testing Softwars (AVTS) o

LR En—— i ik

e wp— byl

Gl e eroce s s
b e e ¢ s

AMEU Froceedings 2009 38




22nd AMEU Technical Convention

The evolution of pre-paid metering and
load control systems

Pre-paid electricity metering systems have a 20-year history in South Africa and centrulised load management, in the
n

guise of so-called “ripple control systems”, much longer than that. Beth technologies have beey
« domains, but the world is constantly moving on and the whele global energy scenario

over the years in thei

respective
1oday looks vastly different from what it did even ten years ago.

We've seen the glabol enargy erisis diving up
costs across the boord, there's been o growing
recogrtion that many of the plaat's rasources
that we'vs come to depend upon obsolutely
are non-renewable, and environmenial
expaciofions and so-colled carbon-k

by Andy Storer, Landis +Gyr

extremely successful

o L
they and theie fomilies consume. This
mecng ot they nesd fo be oble fo see
in real fime and, above all in an eosily
understandable way, how their eleciicity
s being consumed — whieh applionces

i iy £

rooched the end of s economic He and is
due for replacemen, it is essenial thatthis
be done in on ecanamicelly sustainable
foshion. Newsystems and squipmant must
be spacified 1o be (o1 the very leosi) able

‘awareness are becoming ever more pressing
oy the day. And hers ot home in South Aica,
of course, wa have foiry recently woken up to
the foct hat we, a3 result of our own special

litle.

Then they néed fo be able fo control their
electricity consumpficn poflerns in order
fo minimise costs. Seunds easy? Yes and

have dditional energy
capocity constraints fo contend wi

5o whare doas oll this lsave our old friends
“propaid and “ripple’? Let's start our
joumey by looking atthe needs of the vorious
stokeholdars. And we'll start with.

The consumer’s needs

Yes, a lima unfashionabla parhaps, but
we'ra very daliberately going 1o discuss the
consumer's needs before mentioning the
wiiltys needs, in order 1o emphasise the global
sea-change that is simultanecusly occurring in
percepfions of cizens’ rights. This movement
storted o goad while ago in the so-called
davelopad countries, but is siowly yet surely
bacoming o significant factar on the sacic-
poliical landscapa of the developing world
a5 wa exparienca i fodoy.

Here in South Africa, Batho Pele, ise
Sotha exprassion meaning “People Fist”, is 0
‘very sericus govermment iniiative fe get public
servants fo be service orientated, fo sirive for
axcellencs in sarvice delivery and fo commitfo.
cantinuous service delivery improvemant.

o
conveniencs?
Ned, ler's spend some fime locking of....

The utility’s needs

ully beckward-compatible. This spples 1o
metering squipment, leal (ippl] contral
units ond 1o the supporting back-office
infrostruciure.

And now, af lost, 1o some real fechnical

requirements (ot leost, from an enginser’s

perspective:

®  An cbyious need is thet a uilify needs to
ba able fo manags it loods: finthy, on o

Uiltes, prisingly, have

e oo thle cusomas, Wal ookt hee
spacific tochnicol needs in o moment, but, in
the prevailing spicé of Batho Pole, lef's frst
menficn cne or wa of the soffer issues:

o At the end of the doy, the modem utiity

suplier rmsd fo heve its customers
an ifs The days ore gone (or
very soon will be) when a take-it-or-
leavesit afttude is occeptable. Efactive.
marke mpaigns, promoting an
image of innovafion, being perceived o3
employing the latest technologies for the:
benet of the consumer... these are vital
components in the oll-mperont public
relotions roadshow.

.

Ancther of these touchy foely subjocts
is the quesfion of access fo consumer’s
premises. Far various reasons fhis hos
become mors and more difficult over the
years and ifs nof going fo- gat easier any
time soon — we really do need o evolve

dindividuall, people want fo ey

ore getting o faie deal and being treted with
rhspect, The recent violent sarvice delivery
profests in various parts of the country should
serve o5  mminder fo us, if indeed any is
nooded, of the sirangth and dopth of people’s
fostings on thess motters.

S, what does our 215t Cenury alecirighy

consumer naed from ws? And here | wari 1o

strass, up front, that whatever the answer fo

ihis question, the solutions clearly have fo be

achievable with minimum inconvenience and

lifestyle: disturbance.

o First and foremest, consumers need fo be
obls fo monage their energy costs and,

that raquire o bore minimum of uiility-
cwed squipment o be instaled on the
consumer’s premi

From o financiol parspactive:

 As always, there’s o conslant noed 1o
keep down fhe cost of the solufions we
imploment. Here we really need fo bn

sis 16 ensure optimol
uhilisatien of plant and fo be able fo derive
best value from wholesale tariff structures.
which ara inevitably based an moximum
demand.

#and secondly, because reserve capacity s
fand will confinue to be] under pressure,
thera will be an ongoing need fo be
able to reduce lood on on od hoc basis
whenever emergency condifions prevail.
®  Lost, but most certainly not least, there is
an urgent need for help in the fight ogainst
ensray thelt, You've oll hesrd the figures
lactricity theft in South Africa is variously
estimated of between 10, GWh per
annum. This is totally unsustainable and
it be vigoroah tckied ot ol lovels;
not least ai the meler.

Standardisation

MNewadays, standardisation plays o very

significan rolein delermining how fechnologies

evolve. The imperfance of international

callaborafion on open glebal siandards can

be summarised in terms of the following:

s Coexistence: Our equipment is going
10 haye 18 ¢o-nxist comfanobly with
o plethora of mulii-part consymer-
purchased equipment in f mestic
snvirenment. Home automation and

talking everall sol ~ cradle-fo.
grave = and not just the spot price of an
Individual meter or load swilch or ane-
year's softwarelicensing fee.

The preservation of invesiment is o very
impariont requirement — we menfioned
ot the outset that ies have been
investing in prepaid metering and load
management systems for many years now

3%

i
of the buzz phrases shat we'll be hearing
 lot more of in the future, Alreody faking
offn the United Statas and in Eurepe - i
wan't be long befora these products are
ubiquitous here in South Africa.

Compotibility: Wih existing investment —
ment

we: mentions portant requi
a litle earlier. Assuring compatil
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POWER QUALITY QOUTSOURCINC

CT Lab has been an active player in the Southern
African PQ market since 1993. Our core competencies
include in depth knowledge and understanding of
Power Quality metering, Power Quality standards
extracting of knowledge from information and
presenting it in accessible formats.

Qur produets and services include the foliowing:

Power Quality monitoring hardware and software
Remote PQ meter reading and Web hosting
(www.pg-portal.com)

Implementation, commissioning and operation of
PQ menitoring programme

Power Quality training and mentoring




o is that these systems eliminata the nesd
for "home invasions” for ouditing purposes.

Advanced multipart metering systems, with
upsiream communications obilifes, are starting
1o oppear in the fiekd and the fact that the IEC

described above, would enable the
consumer fo adept his load profile fo
suit his [fsstle ond his packs)
The ability for o wtity 1o remotely disconnect
Jreconnoct a consumer is an obvious

molipart systems (EC62055-32) is indicaive
of o signifcant interest ond cwarenass in the
markefpioce.

Generolly, when we folk obaut AMI and
the future of smart metering systems,
we aulomatically take bi-directional
communication (betwosn back-office and
meter] G5 a given. This is cartainly frve in
the casa of full-blown AMI *smort metering
systems”, but not nacessarily so in some
simple scanrios. It is quite feasible to
0dd some exremsly usoful “adhonced®

10 inclode in any simple AMI
system, but ancthar, perhaps less obvious,
featurs would be the ability to switch the
aperating mods of o domestic mater from
prepaid fo credit metering or info “energy
limiting mode* — in fact this feoture is
already avallable in cedoin metees ovailoble
Tocally.

We brieily mentioned (1wo-woyl
communications fechnologies earlier: these
range from non-realtime systems, using
physical fokens bosed on smaricard or
REID technology, to roltime PLC (powerline

lity 16 a simpla
wzpmd system withou! the expense and
complication of adding o back-channel
communications infrostructure. Same of
our local Mafros have recently been doing
some very Inferesting work in drowing up
prefiminory specifications for just such o
systam and | believe we con expect fo see
some significant davelopments in this area
in the months ahead.

The concept of subscribed service levels
oy be worthy of consideration. Here the
cansumer chooses whot loval of service
ha wants and can afford o pay for. As an
example [thers are many possibla variafions.
on this thema] o premium (“alwoys-or")
ariff would be more expensive than o
sfandard (subiect 1o load shedding during
emergancias) forif which, in tum, would be
more expensive than a bosic tarif (subject
fo o regulor load reduction program, in
oddiion 1o emergency load shedding).

Load management functionality can be
considersd in saveral variations:

It con be contralised, os in trodifionol
“ripple mmrnl" ﬂppb(nﬂum for the
switching of g sires
SR T e el
microprocessor-based, there's no
tecknicol reasan why they couldn't also
detect and react on these broadcast
signals far seme additiona
innovative, purpases — think toriff
switching, clock synchronisation, efc.
Load managsment could also be
Imphm-nlvd in a distributed fashion
where, for example, locol are confrollers,
in street kiosks might .u.mmu.u
cantrol load swilches on fhe c
premises, or dynamicolly sd\um«.\cnd
fimit in his meter.
. parhaps:

carrier) using narrow- or
brosd-band techniques, ond of course o
whole gome of f-based solutions (Zighee,
Bluefooth, Wi-Fi, GPRS...]. There's work
going on, os we speak, in all of these areas
nd no doubtin e long run some fevourites
will emergs. There's olso a good orgument
10 be mada that thera's o one-sizs-fts-ll
solution ond that the ultimato syster will
require o multiplicity ef communicotion
techniques. Right now | wauld simply
urge you to be coutious ond bear in mind
particulorly the costistence issues thot we
highlighted earlier

Trusted partnerships

Here's one final suggestion os o something
thot we're likely 10 see a lot more of in the
next few years. Wa've seen how complex
the: chollanges are in our indusiry, we know
how sophisticoted our utlies have bacome.
in their attudes 10 their businass and | can
assure you thet our sppliers ore fut os
commitied

soles ond more at ensuring that o fim's
products and services will receive posiiive
consideration when the fime comes 1o make
decisions obout purchases.

Impericrily, fhis doesn't nead 1o hoppen in
an exclusive, anlicompefitive or monopolistic
way. The current EDF / ERDF AMM pilot
project in Fronce is o good example. Here:
the customer has teamed up in @ frusted
parinership with ihree major meter suppliors
and an 1.1 fecilitotor fo roll eut ¢ 300 000
mefer AMM pilat project. The main project
rollowt, expected fa run fora period offive years
commencing in 2012, willinvelve a totol of
35-million smart meters, installed of rotes
of up fo 35 000 meters per dayl All of
the ployers stand to benefit *materially”
from ihis project ond all will undoubledly
gain invaluoble experience from their
involvement

Conclusion

Tradifional load managsment and prepaid
melering systems in South Africa have a
Jong history and considerable investment
behind fhem, but the elecirical generation
and distribotion scenario today looks vastly
different from what it did just & few short
years 0go.

Nowadays consumers have rights (Botho
Pelel), they need fo be able fo understand
their consumption patiems and confrol them
with minimal impact on their Iiestyle.

Utiiies, on the ciher hand, need 1o be
able 1o affactively manage their loads ond
reduce oppartunities for electicly heft, while
kaeping fotal lecycle costs down, preserving
the value of their existing investments and
racognising the impartance of ongoing
standordisation activiies.

en definite)

Likely {in some coses

effective solutions for the basefi of all. Bur
hew das wa bring ol of fhis creetive energy
together most sffectivaly?

My proposal s that we should be giving
serious consideration to the concap! ef
trusted partnership between customers and
their suppliers.

What does this concept of o trusted
parinarship really meon? Is i a pretty
ouphemism for @ monopoly or a leckin, an
‘xcuse for bribery and corruption, or s thers
something mors fo itf

What we're falking aboul is a situdtion
where supplier companis sspirs to bacame

Cor

available in d-ii- nt colegories and
paired with the.

conroller, used in conjunction with
a subscribed service level scheme as

relible 4 with their clients, so
that the clients look 1o them for advice and
dialogue about issues of comman concer.
Here the focus is lass on achieving immedicte

the include

odvanced mulliport systems with upsiream
communications ability. Also, low-snd AMI
systems with a usaful arroy of addiianal
copabiltes, but sl bosed on uridirectional
upsiream communications.

The concept of subscribed sarvice levels may
very well goin ground, in conjunction with
o variety of integrated lood management
methodologies

Communicafions fechnologies are constantly
evolving, but the jury i stll out on which will
turn aut o be optimal in these environments
i the long rin,

And finally, given the complexity of these
chollenges, parhaps wa nesd te give serious
consideration 10 the concept, well recognised
elsewhere in the world, of rusted parinerships
between customers and suppliers.
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\WIRELESS MODULES

Want to
make your
meter talk?
Use a wireless

module from
Cinterion

nabling meters
o communicate
for human
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Power quality portal — a practical web based
PQ management system

This paper analyses the

plsel e i bl ot Do

o the South Africen Elecricity Supply Industry (ESI to metlvate the importance of

e-players are then

identified and their PQ management

strotegies discussed to derive the user roquirement of @ Southern African powar quality monitoring system.

The poper then intreduces o practical
strategy on how fo manage PQ Incidents.
and wolioge waveform quality parameters,
o5 well as the main leatures of o web:
bosed PG) Management System. Eskom wos
Tounded in 1923 by the gevemment of South
Alrica in terms of the Elactricity Act (1922},
The widaspreod proliferafion. of slecirical
infrastructure and an interconnected natwork
comprising generafion, transmission and
distribution followsd during the next four 1o
five decadss. The South African Electricity
Supply Indusiry (ESI) is therefore relatively
young bul simulianecusly contending with
distribution equipment that s relatively old in
terms of lfe eapeciancy, as it has never been
replaced in some nefworks,

Uniqua epersting conditions exists in South
Africa:

@ Eskom recently had fo resort to load
shedding to afiain safe operafing margins
in masfing demand levels which couse,
amangst others, addilional electrical
stresses in ageing equipment and
switchgear.

Modem loads are much more complex
than the troditional loods these networks
were designed for. Non-linear loading is
growing cammensurately with the higher
power levels being controlloble by sofid-
state technology.

The Power Conservation Programme
(PCP| coused o new emphasis on snargy
saving measures 1o be implemented by
bath hie supply ond user indusry.

We: now play o new game - who i
watching?

Voliage magnitude (for one) is an impartant
paromater in an ageing power system dus
o5 known impact on equipmant availablity.
Risk monagement is further complicated o3
the ESI is experiencing o world shortage of
distribution equipment resyliing in long Iemi
fimes ond excessive prices. i
Lintadl visibilty exists on the impoct of
poor quality and the importance of PG
management is therefore not macognised by
most utilty managers

A minimum stondare i the qualiy of supply
(QoS) ot oll times o the output of every

by Willie van Wik, CT Lab

primary fransformer in @ distributian natwork
will apfimise the availabiliy of distribufion
fard and-user] equipment, For exomple,
disiribution equipment alrecdy occounted
for in erms of capitol value represents on
excellent opportunity fo mainisa ratur-
on-invesimant (ROJ) valuas by mecns of
extending the useful service lfe o3 for o3
possibla. Tha latter requires that the energy
converted by fhese transiommers be of batiar
qualty han minimum compabily levels.

Good qualily electricity is therelore

as importunt to equipment as proper
mainfenancel

Many South Africon ulilifies hove limited SCADA
funclionality in the support of power system
operation. Voluable power system operational
informetion PQ moritoring

are ot s capiol intensive as SCADA systers,
arm oasy 1o instoll and asy fo operote.

PG moritoring will never rsplocs SCADA
systems, bt it doss provide o low cost
altomative whero SCADA systerms ore not
in place.

PQ management strategies

The Southern African ESI can be dvided
into diferent cotegories. Each cotegory has
adopted s awn stotegy on how fo manage
Q.

Regulators

Electricol energy is recognised as @ major
role-ployér in sustoining economic activifies
and stimuloting new growth in o developing
such os South Akica. The

system if praper systems engineering practises
aro employed. These PQ monitering systems

role of the snergy regulator is of strategic
imporiancs to hese lssues os it has o evaluate

[ Swer I —
-
s, 1 Sheh

Fig.1: Dily 101 mi voltagas fo s invoived i igh evert count Incdent
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Fig. 7: Number of evets and incidents par month, os well s fhe dola

reducton obiined by matching events fo nciderss.

: )

use fhe results n the formuletion of policies
o incantivise (or penclise) the ES| 1o achieve
its desired national goals.

The slectricity regulator iraditionally requires

annual submission of PQ statistics by licensaes.
This informeti d

shawn 1o be an impartant contributor fo
Sl akiling PG

of their load-centres. Although they do not
require many insiruments, they do require @
high level of dingrostic information to allow
them 1o assess the erigin and root-cause of
each incident,

Regione! utlities are plogued with PQ
incidents as networks are exposed over large
geographical areos. Regional wiilties will
typically oppoint one o two PG experts 1o
inwestigate and manage PG throughout the
organisation. Broadband communication
infrasiructure and o central PQ defobase
are required 1o collect and process dato
from remotoly installed insirumentation. This.
database could disseminate PQ information
throughaut the organisafion and fo key
customers by utilising fhe Intemet.

Metros

regultor could play @ mojor role nfociliating
access fo such infarmefion. Regulators hove
1o anelyse the recorded data wih the gool to
publish onnual PQ benchmarking sifisics,

the performance of lizensees and fo define
characterstc values in PQ) paramelers on a
national,regiorial ond nelworlk: specific basis.
Evidenc thereof is not readily available

To generote PQ perarmance information
of procticol value o business processes of
licansaes is not straighiornord. The estont
of the science and tachnclogy required 1o
translate PQ dato as recorded to useful
nformation i easlly underestimoted.

Itis first necessary fo recognise thot PG data
as obained from field recordings is not
pross-ready.

volues (sogs, swells
and wavoform quelity paramaters). This
should be done for different fype of netwerks
for example o3 function of voltage level and
geographica location. The regulator could
also, from o nofional perspeciive, benchmark
the performanca of different utlties end
indentdy trends in development.

to compile

The above can be regorded as core services
to be expected from the anergy regulator in
the cknowledgement of fheir rospansibiliy
10 the nationol economy which relies on
electrical anerg af acceptoble compotibiliy
lewels. Expentise nesded for this sanice can
then be hosted of the regulotor, which allaw
local authorities. {espacially these with tight

y
mask fhe ‘true’ of o licenses.

Praciical sxamples ore: shown in [1]. Vohoge
regulotion (for one) con affect the rcording of
sags and swells ot o site {seh point near a high
o low value).

Other steady siofe operafional condifions such
s spacific voltage unbalance condifons are
o shown in Fig. | o couse the racording of
numerous sags.

Recoghising that the “frodional” roct cause
of sags is netwerk fuls ond that of swells the
swilching of network equipment and lightning,
the flagaing of dato requires attention. Dofa
occeptance evauation is required and agresd-
upon mefhodalogies requires research and
‘stondardisafioninorder o genemte P information
thatcon be used to benchmark licensees against o
national, rogional and netwerk dependent norm.

Regulators do requine row fime-somped profle
ond event data from each ikensee 1o propery

o and cparation of elecirical
networks.

The regulgtr will have ko suppor the ufiiies
shough by some extent with education and
training in the use of PQ! siofistics 1o ensure it
is of proctical valve.

Eskom

Eskom collects PQ siofistics per region from
o network of remetely instolled instrumants,
one has developed powerul in-house PQ
reparting fools capable of compiling key

rmance indexes (KPis} from the row dato.
A PQ represeniative (experf) i appointed
o oversss the management of PQ In sach
of their regions. PQ manogement is o well
established funcfion within Eskom and PQ
informfion .

afewlorge primary fransformers feeding sach
foad-centre. A small umber of parmanently
installed voltage quality insiruments is
required to monitor PG and only & few
roaming instruments s required to investigate
complaints. Metros will ypically appoint one
ot fwn PG axperts fa investigate and manage
PQ throughaut the erganisation.
Metros will experience o lower number
of PQ incidents per menth compared fo
regional uflifies os they ore located in o
smaller geagraphicol aree, Communication
inkrostructure and o central PQ: databose
are quired to collect and process data
from remotely installed insirumentation
This. database could also disseminate PG
information thraughout the organisafion and
10 key customers by utllising the Intemet.
Metees buy electrical energy from raginal
wtllities which means that seme PQ incidents
could heve en exemol origin. But, metros ore
et client and supplier. The PG dofabose must
o capoble of classiling the origin fintermal or
external) of o PQ incident and ossign o reet
cavse in order to actively monage PQ) avenis.
Transformers in metropolitan networks ore in
general looded near rated copaciy which
means he cost associoled 1o o PQ manitoring
system is dwarfed by the revenue sustuined by
fhese primary fronsformers.
Semaller muricipalifies
Unlike metros, most fransformers. within
smaller muricipalifies ore locded fo o lesser
degree. Smaller municipolities mastly do not
have a dedicated PG manogement funsian,
i Ay

organisation. |t must ba noted thot Eskom is
unique in its ability fo be self-sufficient in the
Southern Alican region.

Regional ufilies
evoluate and benchimark the PQ performarce
of sach | iy R ites ke NomPawer and Tanesco
the case. have installed PG instrumentation at most
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is smoll compared to the ameunt of incldents
imporfed from the supply netwerk: for many
smaller municipalites being locoted o the-end
of long exposed rural lines. An outsourced
business model could further the occess
10 the resources and experiise in PQ
management found in the bigger uii




Fig. 3: Power qually. portl.

End-users

Seme end-users monitor both voltage
and current of supply points and act upon
an olarm if o devialion from the narm is
defected. They can investigate and record
mpact (lechnical and financiol) of soch
PG event. | the fr

PQ management philosaphy

Liffle business integration of powsr quality
management (PQM) is forthcoming amongst
slactrical utilities in Southern Africa.
Resiricted oceess 1o proper PQ information
i3 the main recson. An integration of
toals, procedures and pecple is required
bt an electrical utility 1o be cperational
in management of the quality of electical
energy. A web-bosed PG management
system con continuously disseminate PQ
information sstracted from data recorded
of numercus sites distributed all over
an electrical network in near real fime.
The tima-value of information is thus
onpleiable.

Managing PQ Incidents

Events simullaneously recorded by several
instruments on the same netwark cauld be
oftributed to o common network incident, All
measured events within o smoll time window
‘are automatically assigned by the PG portel
10 o single nefwork incident

The PQ engineer will have to investigate
the crigin, oot coyse and impact of sach
incident as and when it hoppens (on an
ad hox basis) ragordless of its depth or
duration.

The rosulf should be visibls throughaut the
arganisation. Employees ond managers
must gain visibility on tha impoct of each
incident to toke corrective or preventative
meosures.

PQ incident management foof
requirements

Racordod data hos to be scrutinised for PQ
events rocorded within o pre-defined fime
window os # most possibly reprasent the
same PG incident. Dtailed information on
sach incident must be mode aviloble in o
reporting formet in neor reol fime. Alarms
naad 1o be roied fo notfy the enginser
on accurrenca of o network incident. PG
incident managemant toals must hove the
capability fo report an and rank incidents
occording.

Managing rended P parameters

The NRS 048 documents dafine the limit and
compatibiiy assessment mathods for PG
Jation, THD

Findings must again be made visible
throughout the arganisatian fe inform
employees and managers on the impact of
conactive or preventative actions (fo learn
from both mistakes and successes).

PQ tend menagement fool requiremants

A daily PQ assessment report assists the
‘engineer in idertilying compliance Issuas
Subtle deviations from fhe nerm must ba
identified. Visibility of these deviations.
assists the enginesr in investigating and
understonding the undarlying parameters
controlling the trends. Equipment
odjusiments and cperaticnal changes can
be implemented fo prevent exceedance of
limits. Numerous reporis an each paramater
are requirad fa assist the enginesr to
understand and identily the influence of
different parometers on each ather,

Power quality portal
Empowering people with appropriate tools and
procedures in Power Quolity Manogement by
the creative application of modern tachnology
s the goal of o web-based PQ Management
systom hosied of wuw.pe-partal.com, This
wirtual portal was developed fo confinuously
dissemincte PQ information exdracted from
data recorded cf different sites in noar real
fime, An averview of the automoted services
of this PQ porfal follows below.
On-line communicotion nefwork
Mast of the management value of PQ
information is lost i the data is not available in
near real time. An on-line ot refrievol syslem
is required fo accumulate recorded PG dofo
inte ¢ central database in near real time.
Imporation of dafa
PQ data os obiained from field racordings is
not press-ready. Normal operaficnal criteria
must be defined upfront and all data to bs
imported must be evoluated against pre-
defined eriterio befors being uccepted. For
exomple, 4 VT fuse s blown, one line valiage
will be zero and voltage unbalance will be af
100% which s impessible for normol pawer
system operation, The data importer will
refect such data unless forced ofharwise ond
molivated by q\.ﬁamw By rejecting dota.
i e

and vollage unbelence. Each uility might
have intermol operofional requirements for
excenple in the lowsring of the magnifude:

type of avents and consequences il heg
understand nd identify sensitive equipment
and possible mitigation procedures. A
healthy relation between supplier and user
isas.0 powerdul PQ: mifigation tool with less
requirament on expensive PQ miligation
equipment 1o be installed locally.

of voltage ers 10 adjust
the energy demand ot specific fimas of the
day. 1

The PQ engineer hos 1o assess the 7-day
sliding 95% CPF Lalues on a daily bosis to
determine NRS 048 compliance and then
1o pra-actively implement corractive or
preventative oction.

nomal operational conditians, the generation
of faise olorms and misleading stafisics are.
minimised

Envichment of data

PQ Insiruments stare the minimum data 1o
save disk spece and to minimise data raffic
botween the insirument and fhe dofobase.
The database enriches the recorded dafa
by additions| information to be derived
such e the valtage profiles in & % of the
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declared voltage. Ancther example is the
derivatian of three-phose power factor
based on the racorded power per phase.

Calculation of dally 95% CFPF values

The 7-day sliding 95% CPF values for
each of the profiled parameters at fhe
end of each 24 hour peried is colculated
fram the racorded doto ond odded fo the
dotabose.

Grouping of events fo incidents

The probabilify thaf mare than one nefwork
incidant oecurs within o small fime window
is low. All PQ events s recorded of ifferent
instruments {and locations) and that have
been fime-stamped within a pre-defined
fime window are grouped together fo
indentify the occurrence of a netwark
incidant passibly cousing these events. In
the unlikely svent of mare than one (and
different) incident

sxwsunzasBiEE

—

grouped logelther, the operotor has the
abilily fo intervene ond
are classified according to fwo eriterio:

* Originof incident [intarnal, externcl or
unknown

Root cause of incident [lightning,
equipment foilure, thefi, efc)

An aliernative application of the NRS 048
scotter plot on sags and swells reveals
powerdul information on the nature of o PQ
incident form a system perspeciive. Plolting
all PG evenis associoted fo o single PQ
incident (regardless of voltoge level) onta
the same scatter diogram visuolly reveals the
system impac, The penetrafion through the
network is easily undarstood and fhe arigin
af tha dip as being infemal or external could
be deductad (from voliage data anly) with
much more ease than studying eoch and
avery recorded event in deiail which is more.
Iabour and exparience infentive.

Genarotion of reports

The standard NRS 048 reports per racording
site can be generated with o few mouse
clicks and exporied fo various electronic
formats. The PQ partol odds additional
value in terms of informative reporting.
Custom-mads reporls fo supper! doily
busiriess processes, for example, is o mouse
click oway, A daily assessment report on the.
PQ performance of o pre-definable region
is valuable in pro-acfive managament of
a power system. Not only PG events that
have occurred during the post 24 hours
ars extrocted from the database, woveform
quality parometers depicting complioncy to
woltage mognitude, unbolance, distortion
and flicker s voluobie in the continuous.
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Fig 5: Dip scoter plot showing visual hgerpintfor dip source extemal fo liy's naheark

assessment of operationol status of the
power system under consideration.

PQ benchmarking
the PG of

procedure ond local cantact dotails can be
publishad an this sifa.

Conclusion

sites ogoinst sach other ond against
RS 048 compatibility norm i terms of the
power system 03 a whole, do not requirs
PQ expert a3 the expertiso is already buil
into the PG porial. Similarly, generation
of the NRS D48 onnual report thot put
a premium 1o the infernal humen and
technical resourcss ot a ufility is o meuse
click awoy.

Custom branding

The PQ web pertol con hest multiple
Sarvice Providers simultanecusly, Each
utility con request a unique URL that can
be linked anto their existing website (e.g.

. The fop
banner as well os the cenfre frame of this
landing poge i4 customisable. Public domain
PQ informafion items such os the annual PG
report, the PQ chorter, the NERSA dispute

4

The of PQ has bacoms o
priority in both supply and demand side
markets. The economic benefits 1o be
realised is significont, but is nof widely
racognised dus 1o & lock of knowledge and
loadershipl PG engineers and managers
in South Africa are still inexperienced
regording fhe operafion and implementation
of PQ management programmas. Powertul
tools ore availoble, buf praper training and
engeing mentarship from industry experts is
mostly mquired.
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Bushing failures in medium voltage
switchgear

The City of Cape Town has sustained a significant number of medium mostly effecting
catastrophic damage 1o bulldings and adjatent plant. The purpase of this paper i 1o share sxperiantes regarding the
causes of these failures and possible remedies.

by Cvon Heerden, Cify of Cape Town, and A Rogerson, EA Technology Services

the expansien of 5F6 and vacuum
 also replaced
s with resin cost

technology,
Bakelite paper bu

of resin cost technology would

« Better suited for mass production

s Superior foult toleratio

o Scraich and mechanical damage
resistant

o Cheoper

Contrary to the above, the City ef Caps
Town experience is that bakelile paper
bushing: arform resin cast bushings
by far

Some manufaciurers would redesign
axisting breakers 1o SF6 and resin cast
technelogy to fit in the some panel as the
oil breaker, The Clly
of Cope Town utilises thres
5F& MV switchgaor rock in truck broakars
from the same manulacturer, which are ol
ntorchangeable with previous genera
oil breakers. 4 large number of bushing
failures, mostly dus 1o partiol discharge
aetivity across the surface of bushings,
experianced af leasi an fwo models
f the sarme pan
severs partiol discharge activity, but no
del of

previous genen

nd manulacturer, while

catostrophic failures an a third

the same manufactucer

Some of the failures and
observations made

Fig

undamaged with dif

Tgervalley waterfront

Some of the first recarded failures in the
City of Cape Town were of the Tygervalley
Wateriront substafion. Staff entersd the
substotion for switching operafions. They
xperienced a strang smell of chlorine in
substation and on furiher investigation
they found the *Felis* breaker with severs
ischarge degradation on bushing insulatio
clusfer confocts

Santyge, Faasen and Junction
Bushing failures at Sentyger, Foosen ond
Junclion (see Figs, 5, & and 7) ware in a simiiar
shi

n, ot the sorth screen layer within he
resin of the insulatian; the top of this screen
being close fo the vermin guard position Fig. 3¢ Woterfront substation, Guany breaker (Nov 0S). {Nofe severe luse: domege.)

“ AMEU roceedings 2009



things you need to know about_
Partial Discharge activity

a factor in
substation failures
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Fig 18: Discharge around bushing due fo misoligned.

23 Floor not level.

Belloire substation

The Bellaire blue phose busbar side breaker
bushing wos in the nticl stages of PD damage
can be clearly sean (s0e Fig. 10) thol
tracking was ossociated with the moulding

seam ling, similorly o most other cases.
aubulani substoion

In Naubulan Subsfo
betwaen the concerting boots fsee fig. 16
Thesa boo
of the Cily of Cape Town 1o caver conduclive
parts, but ore now retrofited to solid shrouds,
fillsd with compound, which provide o good
airgap betwesn phases

o, these was dischorge

were originaly fited on request

Partial discharges: contributing
factors of aciivity in breakers

ust bo ample, Safety factors must

shing design

The follawing must be token info

considaration:

AMEL Proceecdings 2

ing: domoged by cluster

5. 22 Discharge from shufter box 1o beaaker fop,
Dischorge cormesponds ko the shufter hinges fram 1
he fop of he breaker.

erin guard. in mary

dwgrodation storied bawaan fhe breaker

bushing and verrmin gux

* Environmental conditions and possible
excoeding of expected conditiors

« Matericl used and possible quality
variance of matariols.

» Available skills fo manufac

= Quality coniral during manufaciure.

e Notural and indusiriol pallution,

« Maintencnce skills ovailoble.

Fffect of volds, pares and bu
ngs

Male and female bushings must be smooth
and free of vaids, bubbles and molding
lines, af which can create lacal
regions of increased electricol siress thereby

increasing the probabiliy of PD acfivity
Moishure

Humid oir ond espacially droplets of moisture
are exponenialy con' the total PD

aciivity in the bushing assembly. Moisture
camied in oir fhumidity] modifies the dielectric
properties of air, which in modern switchgear
The reduced braokdown strangth of

# port of the insulation system,

a7

Fig, 20+ Brooker supy
misaligned o trolk

e by manufocturer

Fig. 25: Sakwoy (shot) vermir
<hallow dapth with entansive P
through the guard

guon showing
PO iracking which

air increases the probol
discharge.

y of partial

Mosi new switchigear ponels ore fitted with

heaters ranging Frem 80 fo 120 W, while

some manufocturers specify panel heaters
onal

The City of Cape Town monfiered humidity
over a 4-doy period in the substations
perceived 1o be the wettest. Substations
monitored were within fhe specification of the
manufocturer, olthough the manufacturer did
not have & thorough specification.

Heaters are caniroversiol o they can consume.
considerable omounts of energy. The City of
Cape Town has 5497 MV prolected breakers
installed. If all panels are fitted with 100 W
haaters, total yearly consumption will be
4 815 372 kWh. At the city’s Medium
Voltage Lorge Pawer Bulk Torif, energy cost
vl be approximately R1,46-million per yeor,
excluding VAT

Hoaters reduce the risk of condensation
forming by increasing the temperaturs of
the switchgeor relafive 1o the dew point of
the cir in the substation. As o resull,




h

mainfenance fsks

components they are warming. Dehumidifiers
in o substotion would raduce moisiure confent
from the oir and frect the whole snvironment
and previde o more complete means of
improving the electrical environmant for the
switchgear

Where the subsfation envirenment is controlled

importont thot this equipment is regularly
checked during mainfenance as there ore
known cases of heatars thot tripped and
cotastrophic failures of breakars occurred

within six mornths ofter insiallation.

Alignment of breaker or shutier box: shiter

box design

Misalignment of brackers ond shuter boxes
may hava following effacts:

Braaker bushings do not align with

respactive orifice bushings, resulting in
o inconsistent electric field uleum‘i the
the

are as follows:

& Yearly cleaning of brecker bushings when
trip festing is done. Generolly it is not
recommended thal cleaning solvents
wsed, but only when there are signs of PD
tocking, o salution =F sedium bicarbonote
is recommendad to cleon off and neutrafise:
passible acidic niric acid, o pasile hy
product of PD adiivity on resin bushi

= Manihly chacking of heaters (with e
inspaction)

Cluster contaci design

There moy b increased PD activiy within the cir
‘gaps n the cluster contocts, Changing o anolhar
model of cluster conlocts may contribute o
decreased PD oclivity af the ‘confacts.

Early detection of acivity

Partil dischorge is quite clten audible when
ertering the substofcn and 11 i vary offen

fhe intinsic breokdawn strength levels of the.
materials can progress fo folure because of
local conceniration of the siass. |
siress across insuletion depends on the
physical geomery ond the relofive elecirical
permitivity of the insulafion components.
Vihere: componerts of difforing permitiiy cre
effectively in series, the stress will be higher
ncroas the comy wilh lowes pesmitivi
Gaseous gaps therefore tend to exparience
higher siress hen fhe odiacent solid or biauid
insulations. Semall gaps arm most suscepiible 1o
prtial discharge calivy
The energy lberoted ot o parial discharge e
will often degrade the insulotion. It may form |
wee-like tracks thiough or over the surface of
‘solid insulotion. The trocks may be conductive,
typically because of the prasance of carbon
from sha degradation of the insulotion, 50 hat

alociic
s of the trees. Poriol dischorge moy eccur in
aged, cefective o poor aually insoling and

MWhmlN

bushing duﬂmrmqu\uv
shutter bos operty
Misoligned shutter baxes moy hove the
same effect as the above.

IMisaligned breakers may also couse the
orifice (female] bushing to be damoged
and racking may accur. These breakers
imay be dongerous lo opsrate.
Misalignment moy leod o increosed PD
aclion within the cluster, but the exact
contribution of this is not knawn.

.

Intoduciicn af forelgn obijects -
vermin guards

Silicon rubber vermin guords were added
10 s6al tha top part of the bushing assembly
against vermin ingress.

Thesa varmin guards could however add
o discharge activly in the following ways
« Proper adhesion between the silicon
vermin guard resin breaker bushing is not
‘achievoble. As thare are air gops between
the vermin guards and bushings, this will
lead fo increased D activity.

Dirt {surdacs confomination is ropped
betwean the poorly odhered vermin secl
ol e rmaka? boaing, T focc Yo
increased P aclivity in the ora of the
vermin seal.

Adversa modification of the electic field
in o reglon of potentiolly High siress.
Maintancnce intervals and deaning
Duebmudﬂk,mmmnmw
vary saldom achieved.

The invoducion of os inswioted ard vacm
technology with casing cost bushings created
e expeciation fhat maintenance intervals may
b decrensed.

.

RS 089.-3:2: 2005 (Drofl colls for o 5-yearly
maintenance eycle for medium voltage 5F4

udwwmhkwdldmshp-in-dmmmd
signiicont access resiricions should bo placed
on that substation.

The City of Capa Town is cumently using
hondheld instrument, the Ulira TEV Plus; 1o
detect and pingoint partiol discharges which
may also be vsed for deleding PO dischorges
on transiormer bushings, coble ferminations,
busbars, stc.

Similar equipment is available on the market.
1 portiol discharge octivity s intermitient,
recorders may be installed.

Permanently mounted discharge monitoring
‘equipment may also be considored.

As @ result, regulor Ulrosonic and TEV PO
survey with UHTEY 1o delermine the extent
of PD activily within the switchgear should be
‘earried out. This will identify issues significantly
before they are failing and thus imprave sofety
of staff required to work in the substation and
also increase the reliability of the network due
Yo reduced unplanned cutnges.

Partial discharge activity

Parficl discharge is an eleciical discharge or
spark thef bridges o porion of the insulotion
between two conducing electrodss.

Partial discharge can occur ot any location
within the insulofion system [between the two
electrodos) where the elacric field strength
excends the breckdown sirangh of thot

of the insulafing materiol, Portiol discharge
con occur in vaids within sofid insulation,
across the surface of insulafing material dus fo
contaminants o regularites, wihin gas bubbles
inliguid insulofien craround an elecirode in gas
feorana activih.

Prominences or deficts ot conductor suroces
conlbod toswess concaniroton Portaldachorge

switchgear, The ds 0
1-yearly ip fest and S-yeorly maintenanca.

oty which an
insulotion system opparently operating wihin

8

ol siess i conceniraled ol he advancing J
|
|
|
\

1o flashever and failure.

Whan portiol discharge activity eccurs, it emits
anergy in the following woys:

Blsctramagnelic : radie, light ond heot,
Acoustic: gudio and ullrasonie.

Goseous: atone and nirous oxids.
Conclusion

Most of the problams experianced are
‘ssocialed with partiol discharge adivily causing
degradotion ocross the surfoca of bushings.
Apart from possible design constraints, elevated
misture levels in subsiafions ore fhe greotes!
‘contribuling kacter to increased PD octvty in the
Gty of Cape Town cose, Subsiafions hove-to be-
dehumidified and/or panal heaters installed in
all panels where breckers with resin bushings
are

PD domaged bushings cannot be rpaired.
During inspections, bushings with signs of
partiol dischorge damaga must be inspected,
esvalucted and replaced if necessary. It should

must ba roploced. Shutler boses have fo be
realigned. On one pariculor model, the
sh

the: shuiter bex hinge o the top of the breaker
ard these shufter boxes have 1o replaced.
‘The mainfenance frequency must b increased
i.e. breckers must be rocked oul, inspected ond
cleaned ot least once a yeor.
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South African Distribution Grid Code phase 2
implementation

This paper Is @ fallow up and o rehash of the South African Distribution Code that was presented by NERSA in the 2007
Durban ICC. e

AMEU convention held in

by the anergy regulator, as well as the phase 1 implementation ps

This poper seeks 1o explain the details in the
contents, purpose, monagement processes
and compliance monitoring of the South
Abican Disibution Code.

Originally the South African Grid Code was

by Lucky Nhianhla Mgidi, NERSA

NERSA clso agreed wifh the GCAC that the
first phase of the Distribution Grid Code
implementation will involve the licensees
with the instolled capacity groater or equal
10 100 MVA,

The presentation sxploined the approvol of the South Afrcan Distrbution Co

slectriciy distbutors and wholesols energy
wading market.

Currently Transmission end Distrbution Codes
design attempt fo achieva the vision of the
1998 Enrgr Wi ogar NERSAromcic the

developed with a view that the South Afiican  The first phase was thorty os required by
Regienal Electicity Distributors (REDs} will  warkshopped with the licanseas affecied by the e E'-rvmw Regulation Act with the right fo
hava which omongst The  dewelopandenforce el

it d mak ol the process sioried lote in 2007,  and approve all chonges and exemptions fo

industey to be much more efficient and simplec
With the dsloy of REDs coming info place,
NERSA had 1o raview its egulatory siratsgies
16 suit the curmant indusiry snvironment. The
Distribution Code is also dm-r- by the need to

with a presentation o the AMEU conference
uniil mid 2008. Phase 1 oppraach wos iwo
fold. Tha first step was that each licensee will

the e
The Distribution Grid Code objective

The Disirb i Code is an ind: d

be given 12 monihs fo make
during this period fo ensure compliance with

ules in the
dmmmm-waﬁ from indepandent
power producers.
The South African Distribution Code
development process fook about 2 years,
starting in June 2005, ond the main

@ AMEU [main representation: Ekurhuleni,
aThekwini and Cape Town).

Energy Intensive User Group (EIUG)/
large customers

.

Departrment of Minsrols and Energy
(oM.

Eskom (Disiribufion, Transmission ond
Gonartion)

System operator [also secretorios)
Independent pawer producers (Kelvin
Power sfation)

In June 2007 the Grid Code Advisary
Committen (GEAC] proposed the South
Alricon Disiribution Code for the energy
regulator o consider for approval, In Augusi
2007 the final version 5.1 wos appraved
by the energy regulator with the view of
Including it 10 the appropriate licenses as
@ lcarse condion. Upon opprovol of he

the requi of the code. That includ

o Gilicol review ond understanding of the

cada requiremants.

Assess areas whare there s non-

compliance such that o licensee can

apply for femparary exemptions where

necessany

‘@ Assess where amendments 1o the code
moy be nocessary.

* Assess areas where there will bs o nesd

10 apply for derogations.

Follow the appropriate process

(Govermance Code of Grid Code) to

apply for amandments or exsmpfions.

The second step is that on 18 November

2009 the Electricty Distribution Licenses will

ba amendod 10 include the Distrbution Grid

Code o3 a condition to ba complisd with

The cbservations from the regulators poin of

view since the baginning of phase 1 were:

® Thare has bean minimal or no response
from the industry with ragard 1o the
process.

Bacause of this observaion the energy

regulator felt thet this process needs fo ba

rehashed and communicoted properly in

order 10 refresh the industry and alert them

cods, NERSA decided that
shauld be don in o phosed approach, takiog
into considerotion the dynomics of how the
olectricity disribution industry i, including

o The high number of licensons being
regulgted about 187 including Eskom).
The differences in sizes of h licenses in
terms of installod copocity, inanciol and
human resources.

of this code.

Background

The main drivers of these infliatives were 1998
Energy White Paper & Elachicity Regulation
Act (2006) which required slectriity supply
inchusty reform in South Afice and infroduction
of indspendent power producers, regional

of practice thot defines detoiled canditions
for access fo ond use of the distribution
system including basic rules, procedyres and
requirements that gover the operation ond
maintenance of the distribution system. The
Distribution Grid Code will form port of the
licensing conditions of the distribution network
service providers. The restruciuring of the
eleciricity supply industry In South Africo will
present significant challenges pertaining 1o
the operation, plonning and maintenance of
the distibution system. The Distribution Grid
Code is olso infended to define the fechnical
aspects of the diswibution system which the
Distributors and other users of the distribiufion
system should comply with.

Mainly the Distribution Grid Code establishes
reciprocal obligations of parficipants regarding
the use, development and operafion of fhe
distribution system (OS)

It ensures

® Non-discriminotory access fo the
disfrbufion syster.

e Adherence to minimum technical

requirements far connection to the

distribution systsm

Distribusion systerm integrity ond adequote

service delvery.

Clariiiés accountobilities of all porties

Information evollability

The benefils that the code vill have 1o the

industy are:

. Ev;vldnushb‘aphﬁnmiaﬂhﬁemlv\w
.

For examle, introduction of REDs and
independent powsr procucers.

Sets foundations fer future controctual
orrangements

AMEL Proceadings 2009 L



* Improved efficiency ond trensporency of
service providers.

o Hormonisalion af industy stondards.

o Improved regulotory measures.

The Distribution Grid Code nesds fo be

updated through regular

o incarporate industry dovelopment and
improved practices. Furihermore fhe required
sxemptions, deregafions and omendments
need fo be administered. The foture intention
s fo incorporale the distribution canditions
into.the South Africon Grid Code in order
to_have one grid code for distribution,
ransmission and generion.

The grid cods far transmission (Tx) s
Distribution (D code parficipans:

The codes under the disribufion code ors:

+ Glossary of definfions - preomble
Distibution neswork code

o

g_
-

Distrbution system ope
Distribution matering code
Distibution farif code
Distrbution Inio exchonge code

R

Code goveranes

GCAC decided that current Tx
goverance code process sholl opply but
the govemance code of the Distribulion
Grid Code is currantly in drof stoges
These codes can be downleoded on the
NERSA websifs of wwwners.0rg2a , select
Eleciricity on the homepage then download
the codes under compliance menilering
The NERSA website is currently undergoing
& revamp 5o that it can be much eosier 1o
find the codes, stondards and ofher reloted
documens.

Governance code

Tha govemance cods describes fhe provisions
necessary for the overoll adminisiration and
. - i

Fig.2: Grid code: assigned sccountobiltos.

Any paricipant can apply for on exemption
or derageion to ihe disiributian code
At .

code. This code shall be read in conjunction
with fhe relevant legislotion, the licanses issued
for generators, fronsmission companies ond
distibuters and other MERSA adopted codes
of conduct that relate to the: eleciricity supply
industey (ES]).

The accauntabiliies of various enfities in
the gavernance of tie distribufion code: are
sketched in Fig. 2.

Distributien Grid Code amendment,
derngation o exemplion procedure

NERSA is tha epproval outhority for the
distribution code. Any amendments fo,
deragation to or exemplions from the
distributian code shalltherefore be approved
‘only by NERSA os guided by the GCAC.

Any parficipans, member of the GCAC or
NERSA may propose amendments fo the
distribution code.

AVEU Proceedings 2009

complying with provisions of the distribufion

code moy be granted by NERSA for the

following reasons

* o provids or existing equipment thot hul
ol baen designed wih

It v s samfon shoulbe

. w.-h lhn  opplicaion, o projec plan
non complionce will be
"ﬂu\"d

All derogotion epplications should clearly
stota the following

igned
the provisions of the distribution :ndu

To focilitate transition through Interim
orrangements.

To focilitate tamporary conditions
necessitoling exemplion

All axemption applications should clearly
indicate the following:

The reascr {6t the non-compliance.
The current capobiliy (evan f this s less
thon what fhe code specifes).

The duration of the sxempions.

Action plan put in place o fix the non-
compliance.

Any othar information that con ba used

.

5

« The resan :
* Thw curantcapabilyfoven 1 i s o
‘wha the code speciies]

. m suspensive condiion upon which the
‘ol ond the dusion f e dorgon

. Any ol oomalion et o b vssd
1o justify why the dercgation should.be
granted.

* With the application, o project plan
ress the nion compliance will be
roquired.
All amendment applications should clearly
state the ollowing:
+ The curment clouse fo ba emended.
o Proposed chongss,
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Fig 4: Addess ol

A

used to apply for omandments, sxemptions

or deragolions. This form con olso be

downloaded en fhe NERSA website or made

availabla at the applicant's request

Glossary of definitions

This document confains cll terms, acronyms

and lst of stondords used in the Dx code for

the indusiy’s cefersnca

Distribution Network Code

This code describes the following:

o Procedure/process for new connections
(inck sample appficator form).

® Sef oul the responsibilifies of oll parties

regarding use and development of the
distribution networks.

Included some embodded generation

connection requirements

Disiributors” responsibilies prescribed on this

code are:

& Prapane “custorner connection information
quide”,

® Upon cusiomer requesi, prepare offer
ta connact and ultimately connection
agreement

® Advise potentiol users of the expected
raliabily on ity

& Condt "ditibition system impaci
assessment studies”.

& Compile o 10-year lond forecast ot each
D incoming point of supply.

Publish 5-year nework development plan
reviewsd ot least every 3 years.

*  Comply with reliabily indicas set onnually
by NERSA.

Network investment:

®  Least life-cycle cost investment criteria
in line with NRS 048 & NERSA reliobility

s

T
ke D-IIII’IIIIIIIA- 2 0dl
: m-wmmm-ﬂrln

® Premium connection costs shall be bome
by the requasting customer.

o Stotutory invesiments will be based on
predetermined criteria, Government
requess o be considered if passed by
legislature.

« No cross-border subsidies shall apply for
internaticnal customers,

®  FRefurbishment 1o be done by the distributor
when equipmert becomes unsafe a
or unraliable 15 operate. Conditions:
customer must lso ogres o the fiming,

il 2

Fig & "

* The mason why the code should be
amended.

+ Any other information that can be used
1o justify why the code amendment is
nacessary.

The procedurs for amendment, oxemption or
derogation is skefched n Fig. 3.

the siandore feurn

Fig. 3 oullines the mannar in which the
applications for, bmendments, exemptions
and derogations should be done by the
industry as well as the appravel process

A formal cover letter indicating the clousss
that maybe offecied on the code is required
to accompany the standard form thot is

52

of both distributor.
®  FProvision and costs for excluded services
shall be pegotiated between the parties.

! (NERSA e o 5410 gl e
costs f uny

e Embedded generation requirements.
included in sec

® EGs =10 MVA must olso comply with
recuirements af the grid code

AMEU Procesdings 2009



prcside the utlty with the type
of informat needed ta
manage distribution and
retering networks efectively
The Integrated Kiosk ak
functions a5 a

hy

Heavy Duty Kiosks which nat
only prevent vandalism but ai

daf
and use of robust material.

Power Process Systems speciaizes in the manufacturing of
3CR12 distribution kiasks. Our range inelucies

Distribution Kiosks
Pole mounted Boxes
Free Standing Panels
As well as designed fo spec

Coated are 3
Mount £

We are the only appios
vk for the Eskom type Metering
wndirt and delvery track

= 10KVA.SPU - Single Phase Meter Kiosk
» 16KVA.SPU - Single Phase Meter Kiosk
* 25KVASPU - Three Phase Meter Kiosk
SOKVA SPU - Three Phase Meter Kiosk
00KVA.SPU - Three Phase Meter Kiosk
25KVA - Rurafiex Tarriff Kiosk
SOKVA - Ruraflex Tarriff Kiosk
100/500KVA,LPU Meter kiosks
CTIVT Type Meter Kiosk

ed for our

Ve have always been ren
ISOTECH range of Fibreglass “shroud

and Metering Pilias,

outstanding range

POWER PROCESS SYSTEMS - Electrical Enclosure Manufacturers
Brand new product catalogue available - please contact us o recelv
 your cor
Tel: (011) 498 3550, Fax: 011) 434 3573. PO Box 4172 Southgate 2082, E-mall pewerelafica com

THE QUEST FOR PERFECTION, THROUGH CONTINUOUS IMPROVEMENT




o 3 —
R [Pr—
Defines rolas of paries regarding operating of wooox
the DS and connected customer equipment. "f‘rg?’
It promotes having negotioted ogreements :."‘l""""'
betwaen parties regording network operaiing
o

Scope:
*  Sofaty of porsonnel and equipment. RN RS
o Operfond maponiiiiies of sebackiad REGURETED DEADRINE TO CouPL Y 1 EMPORARY ExzaeFTON OWLT)

generators and other customers e 100
s Coordination of autages ond oo Cote

sl e

®  Dx has right 1o test customer equipment of
point of convection,

Confingency planning,

Operational authoriy, procedures, fisison

.

requirsments.

Condiions for deconmaciig cosomers
(maink for solety
Mul’-dfeodbmmglnnﬂ:-g& ety

Fig. 6 Typical evample on the opplicofian of everpfion or deregation

. C n

maintanancs, 5 days in odvance
Distribution Metering Code

Scope:

& Spacify dititutors requirements wilh respect
1o metering installotions.

o Bxensive mlorenca o NRS 07, but D code

fakes prefirenc:

Tw/Ox bwndwvmmlsme respansibility

of trorsmission

o Dufcustomer meters is the responsibilly of

distibutors

Metering dofa vu\\dnnor\.

processing and ve

03 per NRS 057.

®  Clary metering dota integrity and storage
requirements.

. anwmwmdmammmded

fex large cust

cnaﬂmu»unry Metering doto 10 be

regardad os confidantiol but may nat be

unreasanably ehused f cusomer requess

i,

+  Alsoinclude dispute resolution procass

Distribution Tariff Code

The code describes:

Principles for tha detenmination of tarfs.

Segmentation of cosis for tariff design

Ppurposes.

collection,
hall be done

..

load

feadbock, Apsly for eremtions and

Tariff hove to be os flactive o5
possible.

Non-tariff costs (excluded services costs|

hava 1o be shown separmely and moy

regulated

o Agpendix 1 - guideline to designing
‘ors.

Distribution Info Exchange Code
* Otjecive: ecproclobigaons o s
with respact fo provision of information.

* Gonaro principle: mutvol apresmant

betwoen por

In!urmuhun dmd.d iro 3 i
i bl bl
confingency phnn\nn.! operational info
fo.9. recktime dispaich, mainlenance and
commissioning); nnd postdispaich fo.g.
incidant investigations)

Each pary bwm-ﬂm ownerto
faciliiate info exchange

Deto wiarage, securty and archiving

Al ion should

auditoblo by NERSA. Storage: 3 morihs
for voice recorders, except where thers
wos an incident, Storage: el o
informatin excep! voice information
Confidentiality requicement; informati
exchanged is non-canfidential Unless
indicated by the owner

Phase 1 implementation process -
what has happenend?

Tarft desigh for
uomen.

. Eacwardmhnﬁ.lvndo'ﬁ.\mumr\q
o stnictures.

+ Connection charges principles (sandard 7
ond premiurm),

Inclucod allowable chorges:
Energy charges including recovery of
losses.

Network charges, including ancillory
services

®  Cuslorer services charges.

with mex demond > 100 MVA

Extension to current license obligaions inifially

disiributers with max demand > 100 MVA — o

occurin Novernber 2009

Phased in approoch ovar 12 morths ial

period:

& Month 1 - é disiributors were given
an opgoriunity fo do self complionce
assessmar.

o

R e S Including
mlsrluelnllon requiremants — minimal
{oedbac]

Month rz ol implementation, licanses
‘amended 10 includa the cods, and
expectod fo ba fully e e
examgtion, n:n{cmp!m ipenally dause
in the Ach - engoing, NERSA to conduct
udhotmmphmnudth ongoing.
Phase 2 implementation plan - what
is golng 1o happen next?

NERSA 10 start workshopping the code
to the distributors with max demand
50 MVA=100 MVA - fo commence in
Novamber 2009

Extension fo current licanse obligations
secondly fa distibutars vith max demand
50 MVA> 100 MVA,

Phased in opproach over 12 months fricl)
pedied:

.

o Month 1 - & distibutors will ba given
an opportunity o da salf complionce
assessment,

Morth 7 - 12 distributors required fo.

NERSA of compliance sfafus. App for

exemptons ond ez 5
Secretariot theough N}

® Month 12 iull -mulmmlnﬂm, licenses

and parties

expected e h”v oo e

eumption; non-compliont (penaliy clouse

in the. Act). me 16 conduct adhoc

complionce auds

Complionce framewsrk

Most of the regulators have fully developed

complionce frameworks in ploce. These oro

wsed mostly 0 conduet compllance moniing
ki

Monih 7- 12 di ’
INERSA of compliance status — minimal

54

done by canduciing oudts which woukd have
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fry codes
ofessional and

erts of the

s Aber the self moritoring framework s done, execue the plon i
the fromenark by

Conducting self audits.

s with the

Compile the action plon rapart fo oddress identified non
compliareces

of addressing the non

s ond axer
Code requirements

ied that on inter
on plon based on the

earch ond fuure
& distibui

more efficient

rerafion o mission wil prove 10 be
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+ MV Switchgear
« Mini Substations
+ Distribution Transformers
« Diesel Generators
- Power Accessories
» Turnkey Electric Products

Now available in the following regions:
Gauteng - Eastarn Cape - Western Cape - Orange Froe State
Limpopo « Kwazulu Natal + Mpumalanga
Including exports to SADC

Cunlacl Gary Gillingham
n 011 490 3800
Powerprodu:ts@ellles.no.za
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Challenges of providing energy infrastructure

in a big city

Planning y g time to
rithin

pi plans for the city and util
ial phase i ath

invlved. The rapid development
ctles, §

in
cannet respond fast enough 1o the demands of the cities and the volume of work that comes with all the city's needs.

by X Lembede and § Xulu, City Power Johannesbury

Baih the speed and scale of urban development
in big eites, portculody Johanesburg, hove
been toking place at an ungrecedanted pace
and scale.

The Department of Environmental Afairs has
identifisd @ number of aciivties that need
ossessrbaris. Becouse ol the noture of snergy

resources. The spiraling effect on the
shortoge lseds to high production costs
and the hesghiened salories lead o low

info urben boundaries hos been driven by
enommous economic growth for businass

supphy
acivies. They hove colegansed the acities nko
three categories i.e. bosic um-m-m, scem
onel Ul A, Depand fibe

development and by a sirong
life:

these

increased transportation accesibilty, and the
bulding end presarving of urban grear spoca).

ke o long f lcte. In
the case of lohannesburg some EIA oppravals
hava fuken more thon o yecrs. This nof cnly

The remarkable urban spotial
in bg cities do nol occur without great costs.
and unwanted consequences, reflecied in
environmental defericration, open space
destruction, incrensed trnsporicticn expensss,
overiooded infrasinuciure.

This paper focuses on the fundemental sues
that during the rapid fransifion period will
emerge o3 urbon spatiol development pattems
that hava substantial long term efficiency
or cost Implicotions and ofiect sustcinable
grawth frajactories and reduce a city's
competiivaness.

Rapid uban spatal expansion and dramalic
changes in instinuions governing resour
mobilfy in the country fhroughout the post
decads moy provids o rare opportunity 1o
ivesigote e rieracion bowesn b spofol

project as material e(mlnl»omwem romuhw(r

offord highly trained personnel. They're
foread to moke do with the inexpsrienced
personnel who have fo stumble olong
without any proper guidance or proper
mentoring

Shortage of skills; The country s now
experisncing o dire shorlage of skills and
i#is very important for on engineer o be
© jock of oll frades. Companies have o
chowce but o oppoint an enginese from o

averyyser.
@ very high rate and are @ general discomiort
o the public o5 most of the developmants are
wsvolly on hold during the process

Cholenges on finding the best senvce:
cormdors

Wik the high rate of development in the big
cifies; open spaces are diminishing. These
davelopments demand a lot of power and with
avery available piece of land comes of a price.

are vary relucton 1o release any.
piace of kord for oiher uses. The situation mokes.
it clmost impossible to find adequate senice
corridors in these cities.

With

cletely
oppication of his experience migh be of
crucicl imperfance lo some applications
wihin the campany. Thess hybrid engineers
sometimes bring much nesded sk fo
the company and assist
policies and procedures. The comg
naed fo provide guidance and enabling
emvitonments fo fuse fheir experience wih
iheir current environment.

Shodoge of funds: Dus 1o the noturs of
currant networks, the growdh in power
domand has tiggered th nvestmant neod
inoll sphares .. exponsion, swengihening,
rekubishment and montenanze. For these
eies 1o susioin growth, sxpansion projects
bovs overlen ol ater colegories and

.

o powar in i
armos, supplyouthoriies re forced o provide o

the retwer ¥
mores vulnercble.

Systerofic and quanfitative onalyses of urban
spaial structure and their ossociation with
infrastructure provision require -rvun,..«,

his colls for an incraased rumber of servitudes.
‘o accammodate these supply points, the supoly
authorities are now looking at high volioge

Matching o old
technology
Wiostof e big cies were buil inhe 18.and 191

data ai both the micro-
for mecsurement os well as in hmaumfor
passible causalty examinasion. This kind of dato,
however, rarely exists.

 Challenges within the planning
‘environment

Below are fhe comman challenges fhaf most
electrical supply authorities are faced with to.
provide electricol supply.

Challenges with emronmental sithorities

Tha implementation of the environmental laus.
inhe countey mean that sach ond every activiy
hat is seen fo be changing fhe criginal nature
ol evironment from ane fom o the other must
be assessed by the environmertal officers. The
et of the impoci must be determined and fhe
necessary guidance given on how toimploment
that parficulor activity without major impact on
the emvironment

power through these areos.
Thesa cables bring their own challenges .o,
Sizes of pavements: these pavements
are nof big enough 1o odate all
the senvices within the developments. To
accommodate these cobles, authorties are
il forced o acquite sanudes within the
developmans,
® Cosf of coble vs. the overhead line: the
peice gap between the o fechnologies i
increasing, The cable i now mors than lour
times the cost of overhead ines arcl this put
1 big pressure o0 limited copiol furding,

Inodequate resoulces ie. funding and
persannel

& Shartage of angineers: It has been proven
that for the past few years, the higher
educafian insfitutions ore not producing
anough gradute engineers 1o m
uquirements ofindus, Tis s

ot I o P o

56

to urbanisation and-immigralion fe economic
nodes of the country. The old infrastruciure was.
installed with the best achnology ot the fime
but with evolving innovation in the indusiry,
there have been many changes an the lotest
technology
Due fo budge! constraints and system
configurotion, ufities ore somefimes forced
o merge different technologies or retrofit
new squipment with newer tachnologies. This
cholanges os 1 requires much
medilication and interlace sysiems which
reqie more mointenance increase the risk
failure. Lifliies are somefimes forced fa change:
the antire system because of the compotibilly
challenges
The old tachnology pases risk 1o personnel and
new equipmant where designers have spen!
‘years of work trying 1o improve the ool solety
of the system and personnel a.g. exension of

AMEU Proceeding: 2009



NFRASET CONCRETE POLES AND MASTS

Transforming-
Communities

ide

Whatever your application -
electricity reticulation, railway electrification,
mine electrification, ¢ lighting, CCTV i o
telecommunications - INFRASET has the pole to do the job.

We make fully prestressed concrete poles and masts to order in configurations to suit your specific
requirements, Our poles are cast with I-Sections which makes them lighter yet extremely strong.

Advantages:

Meets Eskom and Transnet Freight Rail specifications
Fully prestressed

I-Section casting for better weight and handling properties
Fire resistant

Termite, rot and corrosion resistant

Long maintenance-free lifespan

No vandalism or theft

Free-standing design for space restrictions

Cast in earthbar (optional)

Aesthetically pleasing

Tel: (011) 813-2340
Email: khumalo@infraset.com
Web: www.infraset.com

INFRASET

AVENG

Supporting networks countrywide
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New book from EE Publishers!

“Lienring Destan anp APPLICATION —
A Pracricat Guipe For Licaring PRaetimioners”

by Brian Rowell
A comprehensive guide to all aspects of lighting,
this book is essentlal reading for an
serious about this important subject.

It covers topics from the physiological mechanism
of visien to all the latest technelogies coming into
play. After more than a century since the invention
of the incandescent lamp, research into new light
sources Is accelerating exponentially.

Any aspiring lighting practitioner should ensure
that this reference work fs always close at hand.
With a total of 272 pages In full colour,

39 chapters, 459 figures and 33 tables, this book
contains a wealth of down-to-earth, practical
information for all invelved in lighting equipment
and systems.

R 250 exct VAT ano POSTAGE

To order visit www.eepublishers.co.za/view. php?sid=943
or contact Gall Joubert, EE Publishers, Tel 011 5437000, admin@ee.co.za
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Skills development and staff retention

The Eleciricity and Energy Directorate of the Nelson Mandela Bay Municipality has embraced o culture of learning
introducing key educating principles that are effective in developing, recruiting and retaining stoff. It is as o result of this

environment and the opportuni
investment.

jos afforded that | am able to comment positively on the rich returns in human capital

by Adricn Vermaak, Nelson Mondelo Boy Municipality

The Chinese praverb, “Grow o free for fen
‘e0rs; grow men for o hundred” is e in thet
nurturing and educefing human folent s he
key to prosperity.

This papar has thersiors bean wrifen with the
aim of promoting skills retention strategies ond
the:development of engineering personnel as
ona of the key companents for the indusiy
o ramain effsctive in #5 com funciians, such
o5 maintoining qually of supplies and sanice
dalh

The quessiens that employers should be asking
‘obout skills devslopment ore:

Fig.I: A larring emironmant.

The training i not only pracfical in nature,
but i @ ull ond tofal education system,

What effect does it have on per
Whet priority should it have? s it an expense
or an invesiment? How can it be effsctively
implemenied in proctice?

This- paper endeovours fo confribute, make
suggestions and answer these guestions. by
exploring ths following:

The For Eost’s philosophy on skills
development

Statistics clorifying the impoct of skil
shoriages and soff fumever on o couriry
‘o organisation.

Practical mechanisms tha! ore effective in
develaping enginaering persorne!

The Far East's philosophy on skills
development

The following facts are eximcted from o report
by Disfer Kusel, the former CEO of Eost Cape
Training Cntre, on instifution accredited
interatianallyfor ts quoliy of raining offered
It compares the training approach in Hong
Kong, Singopore ond Taiwan with that in South
Alres:

* In the For Eas, the govermmen, indusiry,
commerce, and pri themselves,

counselling,

“Th essence of organisafionel feaming s the
organization's abiliy o use the omozing meniol
copaciy of all ifs members 1o create the kind
af processes that will improve s own.” (Nancy
Dixon 1994)

A Looming Company is an orgonisation fhat
fociliates the leaming o all s members and
eontinually ronsforms itself = (. Pedler, .
Burgoyne and Tom Boydell, 1991)

“Organizations where pesple continually
evpand their copacily to creots the results they
ey desics, where new ond expansive patiems
of thinking are. nurtured, where collective
ospiration s set free, and where peaple ore
conlinually learming fo leam together” (Paer
Senge, 1990)

woll a5 commenty involvement

To ensure that only fhe highest stondords

arm tought and maintained, regular

national and inemational compefitions
u

o inculcate o cullre of lsarring 1o succed
in skl development ond oz  resul prosid
suffcient engineering skill ko the industy.

programmes for frainaes and insuctars
clike are encouraged ot infemationa! level
3.0 stondard procedure

Truining cen'res cperate virtuoly oround the.
clock, utliing double shit methods, aer
Hours ond week-end roning, hus colering
for both the unemploped and employed
Only the Iotest sicte of fha ort equipmnt
ond facilites are utiised. This resuls in
araund 20% of the population being in
pemanent ull-time fraining, excluding local
in-senice ond normal educafion sysiams.
Tha oficiol aining policy of the For East could
e summaried asollows: the rightto b roined,
and oined fros, fo the highest limit of each
indivual’s cbity, s a standord mandote given
o every public and private organisation, This is

7 =

Statistics impact of
skill shortages and staff furnover on
@ sountry or organisation

The following hos been summarised in fhis
nespoct:

Skills lost fo South Afriea:

It hos been commeonly recognised and accepled
that value is odded to crganisations pamarily
heough feopie ond information and nat, as
was thought in the past, through the four Ms:
money, man, machinery ond materiols, The
stotistics below, published by Statistics South
Alico, indicate o nel koss of fechwical il to
South Afica during the indicoted period.

Theiimmigrotion and emigrafion dafisics below
indicate the net loss of economicoly octive
Professionols, Engineers, Techniciuns, Archiects

coupled fo

absorh ol the roiing possible, without cbusing

the priviege, in order fo Inérease their personal

swangh, sanding ond abilfty and hos made
iy e

aro totolly commited fo froining o3 a e
long exsrcise in continued upgroding and
development

Training is viewed by oll o5 on investment in
the anly cbundant natural resource — their
peoplel

The rightfo be roined s embodied in their
congfitufion and is seen s on expression of
people’s srength. The more they ore rained
the more they consider their development
of strongrh, abilty ond expariise.

AMEU Prozsedings 2008

capita, cepoying It Investmant many fimes.
This hos tronstormed the Far Eost into an
acaptional rea of phenomenol growsh, low
inflotion with some of he highest productivity
infemationclly. i is considered one of the best
ploces in the wodd in which to invest and do
businass. An enviobl record]

and raloted $0 South Africa,

(The- figures within the brackets indicate
immigration minus emigration dato.|

* 2007:-6638 fie. 953 -7591)

+ 2002:-6280 . 1054 - 7334)

* 2003:-9529 (10 1011 - 10 540)
Submission of immigrotion dato i obligatory
and the figures are therefore considered reliable.
Emigration dot howenes isless relioble o5 some
emigrants do not complete paperwork or ors
not specific as 1o their. intenfions. The above
stalisiics are therefore conservolive and fhe nel
\ou?a ore peohably greater. The documented

con be defined as follows:

£l

25465 for the years 2001
102003,



Th frnencial mplicatons forthe counmy reaches
into the billions.

Stafi umover and ifs financial impact

Ressarch in the UK indicates thot staff fumover
by 2012 would have cost businesses of least
£6,2-billion and these unacceptable levels
of tumover impadt significantly on employer
finances. This negative impoct can prmarlly be.
aftrbuted fo skill shorfages and os a result the
demativetion of existing stff

Why do people leave their employer?
Rasearch suggests thot in responsa 1o-tha
‘question of why people leowe, employers onswer
“Meney”, wheros employees rola ofher faciors
mors: highly such as: coreer development;
unresolved problems; working hours, and siaff
shorfages.

For technicions ond enginsars, however,
assigned menors would be odvised fo
fulfil or facilitote such o role. Ideally the
mentors should have an understanding of
the anvironment and be suitably trusted
‘advisors. A good choice would be recently
retired or experienced ax stoff. | om awore
that fhe Engineering Council of Sauth
Africa, ECSA, has o lst of approved
mentors who could be approached os
well. The principls i fo offer all stoff

‘an oppartunity fo graw and develop in
offering 6 structure that has sufficient
raining capacity fo mee! these neads.

Training policies and skills development
abjectives: In keeping with o holistic
approach, and fa ensure that no-one
is overlooked. each seclion should
have o training policy and o set of skills

ta sfoff refentien, the empleyer should remain
ol providing competiive packoges
scorca skills allowsnces 1o staf

etes

In summary:

Thare have bean unacceptable levels of

skill leaving South Africa particularly in
@ enginesring indusiry.

Emplayers should focus their efforts

on establishing systems thot would

discourage high evelsof siff tumaver

.

objectives. The policy
can include guidelinas fike incrsasing
effectiveness of siaff, updates on new
tachnology, eic. The objectives should
outline the bosic functions thot staff
are required to effectively fulff within o
given section. In addifion, the list can
include skills like management principles,
which provide extra opportunities for
troadening their caresrs, |
above exists, it is convenient o cheulots
inexparianced parsorinal through the

and promote

effectiveness in core hm:lmm
. ¥ yoes ara aurlurad and made
1 foa tho thlr Coreer Gevblopmoant it
imporiant fo the smplayer,

tend o remain loyal fo
From these findings it is clear that skills
development contributes significontly fo the
success of an ergonisation and counkry

Anincrensa in efeciveness and an upgroded
sconomy con be achisved by overcoming
the biocles if employers

, within o set timeframe,
o gain an overall tachnical knowledge as
to the institution’s core functions,

Training os per the requirements of the
Engineering Council of South Afica:

It is imparative that the development

of engineers ond tachnicians i in
occordonce with the eriterio of ECSA.

in keaping with the industry standards.
The froining and development of
personnel should therefore fie in with the

creote a non-threatening culture of learning
that Is packaged by an organisational
structure resourced fo effectively apply
skills davelopment practices, lixe mentoring
ond lecturing. Ultimately  collecive effort
from industry stakeholders con reduce the
kil losses 1o Soulh Atrica and make fhis.
industey attroctive.

Mechanisms that ‘o’nlo' staff

of ECSA. The odvantaga
of his approach is that personnel ars
sd info an sasy registering prace

with ECSA. It was very helpful when one.
of the ECSA employees and member
isited us with o presen
being offered by ECSA and the processes
involved in registering,

A large resource pool of trainees: If is
ahways worthwhile 1o have groduates
inta the system in order 1o

A healih, ¢ structure
thot incorporales skills dw-!upm-nl by
providing: ]
sm:mm Irainer capocty: As & ganeral £ *
statement, most members of staff, in =
fulfilling their job descriptions, would not
have enough fime 1a frain fo the exient
that o training officar or cssigned mentor
could. In keeping with the athos of o
learning company, howaver, all siaff can
educate by example end demonstration

in thair doy-a-day funcfions. A fully
equipped Iraining centre with irainers,
mentors and equipment con supplemant
the abova, especially for ariisan raining.

reduce workloads ond to introduce frash

ideas taught in the fariiary nsfilutions. A

strong recruiing process needs fo

place in arder fo mainfain the number of

troinses required.

We utilise the follewing vehicles offersd by

the Human Resources Directorate:

o Experiential troinees - thoss requiring
procfical axperiance in completing fheir
qualifications,

Voluntears ~ those seeking experience
within the enginesring field.

Unemplayed geaduotes - those who

&

have completed their qualifications and
are unemployed.
Bursary students - o sponsored educafion
with o contracted work-off period.
+ Agency employed stoff
In addition, the Department of Minercls and
Energy sponsors trainees of its expanse. It s
necassary to develop o heslihy relationship
withthestertiory instittions in order o recruit
the graductes that are best suited 1o moke
use of the above opportunities.

The employer con manogs staff turriover by
having a nucleus of trainees as. potential
candidotes Tor positions a3 and when they
become ovailable. Trainees that are not
absorbed by th employer re tarketbble
within the indusiry bacause of the exparience
goinad. The seiplover thus fulhls o sociol
tale for fhe country.

Administation: Proper administrotion is
necessary for the occurate keeping of o
record of each troines's progress. For
example having o completed atendance
reqister from avery troining session
infa @ iraining database is essential,
This ciso facilitates claiming for financiol
rebates for stoff skills development

The following poinfers are being applied
within the Projects Sub-Directorote, o feam
af mainly engineers and fechnicions within
the Electricity ond Enargy Directorate:

Lectures and practical fraining on
engineering fundomentols

If you da the bosics well, you ars sef 1o
achieve consistentlyl

Every Friday ond Monday fim is set aside for
lecturss and practical fraining with he cim
of equipping staff with the fundemantals of
electrical engineering, life skills and genaral
fopics such os felephone skills. The practical
sessions are constructive in moking clear the
topics faught on the Fridays. The lecturer's
fioias ora-alorsdlacirosically and made
ovailable 1o ol stwif. In addition, the trainess
work alongside more experienced stoff
and s o result gain funther understanding
of what is being taught, Confidence is
also instilled in the troinees by delegating
projects ferthem to manage, providing
them with o sense ol fulfilment. Fulfilment
15 0lso experienced by the frainer, os there
is now evidsnce of competent skills being
develaped, ‘

Lecturos ond proctical training on general
engineering praclices

Training is olse conducted svery
Wadnasday with the aim of building
onto the fundamantals, increasing
the eifactivenass of staff in their present
positions. These sessions ore open fo all
stoff but ore primerily geared fo the more.
experienced stoff, The format vories from
fime to time ond there moy be sessions
of @ brainstorming nature sncouraging

AMEY Procasdings 2009



BEING'EXPERTSIN OUR FIELD
IS WHAT BRINGS US TOGETHER

Expertise is everything. Whether you are designing a new hospital or school, office
ot apartment black, shopping centre or restaurant, the combined expertise of you
and your project partners is crucial 10 delivering a building and environment which
warks perfectly for everyone who uses it

With over 100 years of experience, Lucy Switchgear technalogy is at the cutting
edge of Medium Voltage switchgear design and innovation, specialising in both
9round and pole mounted switchgear for any building and in any location.

With technical excellence and responsive after sales care, Lucy Switchgear would
love to be the expert power distribution pariner of choice for your next project

ther informatior

T 427 (0) 11 513-3415 [

F: +27 (0} 86 676-3418 'Jlll'y Swi tChgear
M: 427 (0) 83 2715662

www.lucyswicgear.com



teamwark in overcoming the day-o-doy
obstacles. Avarlaty of topics are faught and
iteraction is encouraged. Thase fopics can
range from technical to general in noture
The fechnical Inctures include topics such as
profection, reticulation designs, iranslormer
A and B values, planning principles, et
The genaral lectures includa topics such as
managemen! practices, financial planring,
GIS mopping, renewoble energy, efc. In
addition, siaff are given opportunities fo
present topics themsaives and outside
speakers are inviled fo impart their skills
an topics that are industry reloted such os

switchgear manulacturing, efc
Ongoing professional waining

In keeping with ECSA's requirements lo
provide stafl with continuous professional
development paints, relsvant courses
are arranged wi
providers. An adequete budget is approved
and @ schedule of courses is created fhat
fhe staff by expanding their
knowledge and experfisa

h accradited training

would benel

Assess

In arder o determine f there is progress in
the deveiopment of siaff, assessments are
crucial as @ measuring tool. The ssessment
should include the evaluation of technical
reguirements, parformance and potantial in
order o determine the averall perdormance
of the stoff member. See the Fig. 6 in
this regord which rolotes 1o o planning
environment

Human resaurce management

Much con be said an ihis fopic and it
can never be undarestimatad as o key
compenent in keeping siaff satisfied and
motivated. lssues like salories being peid on
time and confrocts being renewed fimeously
are crucial in keaping sioff motivoted. If
managers and mentars stay committed to
principles ke these and act quickly when
neods arise, loyaly is cultivated bawaen
amployse and emplayer, reducing siaff
tumnover.

Reseorch and special projects

A greal way fo kaep stafl stimulated and
innovaive is fo expose them fo new skill,
such s involving them in renewable endray
projocts ond msaarch

Tear building

Team building on @ regular bosis, ol leost
once & month, develops cameraderie and
allows peopla to have fun. Vs o great way
10 build friendships, strengthen feams ond
craate o better atmosphare to work in
Mentaring end mentoring controcts

The addition of designated mentors in the
working environment, as o companent for

peopla developmen, has revalutionised the
way training is dane. It focilitates a more
one-en-ane and defalled approach In the.
deveiopment of siaf, creafing o professionol
environment in which fo work. Managers

con naw pariner with mentors n establishing
stalf competancy and, os a result, monagers
hove a reduced training load. With the
efforts of the manager ond mentor, fhe
company skill levels can increase af a faster
rate. 11 therefore important to incarporafe
mentors within the sysiem or structure.

If mentors form part of the siructure, fhe
options shown in Fig. 4 con be applied
Option 3 is prefarred in moximising the
#raining process by gaining the ossistance
of a mentor

Mentoring, as for os possible, should aim
to produce the complete stoff member
by focilitating training that imparts the
necassary fachnical expertise required for o
given job dascription and spportunities for
growih in the following affributes defermined
by research os the key areas that businesses
seek:

o Tryto do their work well

®  Sel priorities

® Work well under pressure

e Con solve problems

* Con make decisions

o Wark well with ofhers

*  Can communicate with cthers
®  Know how to leamn

87,5% of the paopla who are abls fo retain
obs de 0 because of these qualifies. Only
12% are refainad becouse of their skills

Mentoring is o key component to skills

development

“The successful opplication of the mentoring
process impiies o host of benelifs for both
the organisation and the core participants,
iue. mentar and prolégé. In accelerating
the growth process of ihe protégé, the

Option 1

Manager/
Mentor

Fig. 4: Abemative mentoring Ogsions.

&

/

Fig. 3 Plysical exereise session.

mantor himself experisnces o substantial
growth pracess, while the organisation adds
new levels of expertise and productivity to
its humon resources balance sheet. The
benefits of fhe process are substantial
but they will not be aptimised unless the
organisation incorparafes maniaring as @
mainsirear issue within corporafe strolegy:*
(Nasser, M. 1987)

Mentoring can be defined os

“A mentor is a kind of o guide who, having
been far encugh to know something of
what's down the path, comes back fo walk
with you and thus leads without leaving you
1o foilow. * (Boyd H.A, 1989}

It s the pracess of guiding and foz liating a
less experienced persen fo achieve persanal
and professional grawth, Mentors frain,
coach and provide suppert by sharing
eir experiences and knowledge with the
profégé,

The beneflis of menforing ore:

® Increased productivity ond improved
wark ethics.

Option 3

Mentor

Amel v
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ANNEXURE A

MENTOR AND PROTEGE AGREEMENT

MENTOR: PROTEGE:
PURPOSE 1:  TO DETERMINE THE PROTEGE'S VISION.

PURPOSE 2.  TO ESTABLISH THE LEVEL OF COMPETENCE.
PURPOSE 3: CLARIFY THE GROWTH AND EQUIPPING NECESSARY TO
FULFIL THE PERSONAL VISION.

PURPOSE 4: TO MEASURE PROGRESS TOWARDS FULFILLING THE PERSONAL
VISION.

ISION TO BE ACHIEVED:
Discurss and list desines or drasms, Create a Vision

DETERMINE THE LEVEL OF COMPETENCE RELATING TQ THE VISION:

| Confim or ity e vision if necessary. |

Fig 5: Mentor and prokégé agreement.

[DEVELOPMENT PLAN:
Discuss.
of skills,

putin pia

LIST THE GOALS, WITH TIMEFRAMES, TO BE ACHIEVED IN EACH OF THE PHASES
OF THE DEVE|
D‘”wxlnﬂ hm-mmr-mwmmmw steps nesdad o implement

ESTABLISH HOW THE PROTEGE'S PROGRESS TOWARD THE GOALS WILL BE
MEASURED:

SCHI EETING
"xm:f':m. ....f&'..fum. and dates that will nurse the abovementioned
Process to completion.

Fip 6: Developrment plan.

| THE AGTION PLAN WITH REFERENCE TO ANEXURE —1

MENTOR AND PROTEGE AGREEMENT
MEETING DATE:

'MENTOR: PROTEGE:
REVIEW THE LIST OF GOALS AND TIMEFRAMES STATED IN ANNEXURE A:

MEASURE THE PROTEGE'S PROGRESS TOWARD THE VISION SINCE THE LAST
MEETING:

LIST THE PROGRESS EXPECTED BY THE NEXT MEETING.

DATE OF NEXT MEETING:
Fig 7: Ackon plan.

AME Fracsedings 2009 b

o Translesred skills and fhe development
of future leaders

e Accurate selaction of talent and
plocement.

*  Opportunities for plateoved managers
1o grow and be chollenged.

& Reduced stoff turnover,

The role of the mentor:

»  Advocate or opportunily provide

 Inferprater — helps understand the
broador purpose of the orgarisation,

& Learning consuliant - audits and advises
lsarming goals

 Coach—translers skills or competences
with the aim of improving performance.
on fhe job training, defining aim,
problem solving, targe! sefiing, planning
some experionces and monitoring;
counssllor — talk through issves and
allow for problem-solving,

®  Guide.
o Ally - friend.
o Cotolyst - inspices.

The mentor cannot impose o relationship
with the pratégé but con offer a process of
development, which con be documented as
shown in Fig. §

Conclusion

Whot effect does skils devalapment have on
perlormance? A pasitive effect i properly
implemented

What priority should it have? A high
prioty as it has significant bearing on
productivity,

Is it on expense or an investment? An
investment, as the refums ars great, because
of reduced stoff tunover.

How pracically can it be effectively
implemented? As described in the report

The task may seem groat but it i inferssting
1o know that South Alrico makes up 6% of
the population of Africo and is the most
significant contributor 1o the economy of
Africa, Dynamite comes in small packoges!
Building with excellence and resilience
‘ensures success|

One of our Irainces decided 1o leave the
directorate in response to employment
offerad by a similar and bigger employer for
 befter safary. This trainee, afiec very short
period, resigned and retumed becouse he
Tl his coreer had greater potertiol and that
bis falents would prosper more being in on
environment of learning Surely thess fypes.
of testimonies are what the indusiry neads!
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Telemanagement of public streetlighting

infrastructures

Streetlighting fulfils many roles within our environment, although mestly facilitating o safety and

security function.

This is compromised through vandalism, cable theft, failures in lamps, ballasts, circult breakers, and electrical supply

infrastructures.

Todoy’

by Jason Smith, Beka

are required fo provide far mare reliable
infrostructures, odopt ever increasing snergy
saving principles and fo provide effective on-
demand and proactive mainfenance of these
systems, Furiherfo this situation, South Africon
legislofion enforces [he requirement for well
mainioined systems, through strict operafionol
requiremants fo ovoid wasielul energy use,
‘and: o- inoorparate’ dimming diing ‘oul-¢h-
peak fimes

Legislation

Tha Sauth African Eleciricily Regulation
Act [4/2008): Eleciricity Regulations for
Compulsory Norms ond Standords for
Reficulation Services enforces very spacific.
roquirements for the odoption of energy
efficiancy procticas in publc lighting, as per
the fallowing excerpt

in respect of lighting:

Streat and highway lighting must be energy
efficient and licensee must ensure fhat it is
switched off during the day.

Straatlights must be fited with systems
that allow for remote reduction of power
especially during capacity consirainis.

Y

POINT-TO-POINT
NETWORK

Fig. | Painkfo-paint nehwork

Traditional communication methods, ypically
based upon PLC (power line communication)
or propastary wireless systems, hove found

o @
...

MESH NETWORK

d ion. Both

thesa communication systems rely on poini-

to-paint communication which is rendered
3

2: Mash nemwark |

sieeiigh pole, con confrol wo luminaies

fram the communication chain, through
accident or malicious activity, effectively
breaking the cammunication path,

Open standards enabled solution
New wireless mesh network fechnologies,
based upon fhe open standard IEEE 802.15.4,
incarporate both sell-leaming ond self-hegling
which provides for o stable ond reliable
backbone. Adopfing open

will ba used o implement ragulations on the

standards, within such o system, is crifical in

‘and reporting of
energy efiiciency.” With the prevalent copper
et and luminaira vandalism odding fo the
clescdy chollenging fatk, ona is na longer
able 0. rely upan purely maciive processes
16 keep these crifical systems running. Owlet
righishill, & telemanogement system designad
specifically for the effective and efficient
management of public lighting networks,
‘addresses these issues af various levelt.

Telemanagement

Telomanagerment, as o bechnolng\cnlumﬂer

Sor lock-in. The principle
vth\og»ml reguirement in facilitating this
challenging manogemen! lask is fo adopt an
open, scalable and modular system
Developed fram the ground up, Owler
nightshift hos been bullt upon o reliobls.
platform, incorporating open and industrial
standards, fo prevent prorietary system lock
i, which occurs with older legacy systems.

Systems structure

Owlet rightshif is composed of @ fhrae fier
the individual

for system or
ot o new concep! and has been el
in assisting arganisalions manage various
sysiems gcross many iodusiries. Tha challenges
pravanting Iagacy proprietary systems
from providing o meaningtul solufion and
contribution for the public lighting realm
has been due fo numerous foctors, mostly
surrounding communication — the primary
backbane for an effective system.

end-paint device controller, area controller,
and centralised server. The and-point device
control s acilitoted through either o luminaire
controler, for single outpul caniral, or column
contraller, for double output control. The
lomingire contraller fypically insialled wihin
the luminaire, facilitates the centrolling
and monitoring of the individual luminairs,
A column controller, installed within the

a4

or @ lumingire and power
change-over unif (PCL) for dimming confrol
of high pressure sodium light sources. Each
column controller olso supplies o dimmable.
output, for sither on LED-based luminoire o¢ |
advertsing sign.

These devices communicate via the self-
discovering, self-healing wireless mesh
rotwork in order to tronsmit he data betwaen
themselves and o central segment controller
each segment contraller co-ordinates the
interoction of manual commands and pre-
programmed switching schedules with up
10150 column ond/or luminaire controliers
and alsa interacts direcily with the centrolised
Ouwlat server for doto logging and eror.
raperting.

The centralised Owlat mightshift sarver
incorparates o web management inferface.
(WM) and communication (emoil and/or
SMS) module. Daily error reports are emailed
for maintenance teams fo address the previows,
doys failures, whilst the WMI allows public
lighting managers fo inferrogota the current
operofing status and oiso effect manval
control.

Owle nightshift groups the entire system
infa a logical hierarchy, nomely city, suburb,
sireet and eontrol-device levols. This ensuret
that you have holistic view over sach and
avery level within the system. Emergency of
public events con be responded to in order
1o override any pre-progrommed dimming

AMEU Proceadngs zrxﬂL



OWLET nightshift

intelligent digital streetlighting

ENERGY SAVINGS
W Selective Dynamic
Lumen Output (5DLO)
W Energy savings of 30%-
0%

SECURITY
W inhibits cable theft
B Early warning reports

CONTROL

B Scheduled or manual
switching and dimming

W intultive Web-based
Management Interface

Yowlet

A mambnc of the Schvads Graup GIE

The OWLET Telemanagement System helps public
lighting operators to assure the right lighting level on
the street, while improving the reliability of outdoor
lighting and reducing operating costs

W Energy Saving M Energy Metering M Reduced Operating Costs
W Better Maintenance @ Improved Reliability and Security

oy
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Fig. 3: Owlat web monagement nferoce.

or switching stote during the particular
event. Every device manually uvemﬂﬂ!n is
the system the

and-point. This allows for granular cantrol
and entures thet the maximum energy
saving can be: achieved during low-use
times, whilst mointoining the required level
oflighting during peak use times. Operating
state, energy consumption ond failures ore
reparfed and stored in o ceniral datobase
with exacl fimestamp ond geographic
location. This informetion will assist public
lighting manogers to ensure that service
levels are mainiaines

Mointsnancs fime and cost is reduced,
65 stafl ore able to check the siatus

in the displayed icon on the Google Map.
component, making identification of each
devica's state xremaly simple. This status
ican olso indicates any failure stotes

Each individual light point or end-point
device can be manitered for ochual energy
consumption, lamp sfalus as well as failures,
and can be switched on and eff or dimmed
at any time. Scheduled control of fhe systern,
based upon o split weekdoy and weskend
calendor, of fifteen minute intervals, is
canfigured for eoch group or individual

Lexus

of the install identify faults and
respond ta these. Time spent checking
insiallotions, saction by section, is now
negated. Mointenance cost reduction
schemes, such as group lomp replacemnt,
now also bacome faosible in public lighting
With Owlet nightshiff, reports

Local challenges

Contrelling and switching the end-point
davice results in a required change fo
the installation paradigm, s fhe sections
ors now permonently live. This snsures
that cobles insialled in the public lighting
network will be less prone 1o fheft due fo the
wdded risk. Furthermore, with the canstant
thvect of cable thelt, having an insight info
the foilures aecurring in the field, ot the fime.
of occurrance, would help fo olert stalf 1o
raspond accordingly 1o this

Future proof

Any system implemented today needs
o allow for the future technologies o5
they emerge. LED will soon superssde
wraditional HID light sourcas, bringing wih
it the abilify te dim the oufput on demand
Owlat nighishifi allows o the scheduling of

lovals in 0,5% "

show luminaires with lomp burning times
axceading cerigin fimescales, An luminaire
which has had o recent lamp replacement
is therefore oufomatically excluded. The
strength of this is thot maintenance time is
ot expended on replocing good lamps, the
‘primary drawback of fraditional group lamp.
replacament schemes.

that the straetlight of fomarraw can be
controlled through todoy’s systems.

Owlet gives public lighting managars the
fight tools to assure the correctlighting level
an the sireef while improving the overoll
reliability of outdoor lighting, effecting
energy elficiency ond reducing operating
costs,

ILANGA LIGHTING DISTRIBUTION COMPANY
an African lighting company

Our lights are streets ahead

(PTY) Ltd.

. a sample of our extensive range

Cutti ng.ee’dpec ;:fb :

Ameri
IP66

‘Contact Mark Vigus-Brown « Tel 011 §14-4327 «

Fax 011 614-9603 « E-mail lighting@ilangalighting.co.za
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Non-technical losses — how do other
countries tackle the problem?

Technical losses in a distribution network are well understood and
issue. Non-technical losses, on the other hand, although also well uny

requires

d essentially

v an
derstood have evolved into an art form and their
and persistence. Utilities around the world are actively addressing the issues. In South

Africa prepayment meters were adopted as the “solutien” in the poorer communities but it has been sald that theft and
non-payment of electricity are equivalent 1o the output of one Eskom “Six Pack” power station.

by Ron Millard, PB Fower South Aftica, and Mike Emmerion, PB Pawer Hong Kong

The ferm “Viva the Metsr” would oppear
@ common “serm of referance” for urban
based “meter consultants”, In these days of o

cthier essartiol slechical Ioads are usually
considered as parf of he adminisirative
loss.

In Venezuelo, a move 1o @ social tariff in
2001, resulted in the level of losses falling
significantly as electricity become affordable
for poor ifies. In some countries

resarve the financial impac of the high leve!
of non technicol lossas is very significant, A
rocent PB project raquired resaarch info fhe
extent of the problem in both developed ond
undeveloped countries and this poper shares
these findings ond provides a brief insight
info how othar countries fackle fhe issue
Appraaches ranga from strong policing @nd
regulatory bosed incentives or penalties to
“outsourcing” the solution by fransfer of
operating rights aHering the potential for
large financial profit incantives for wiilify
investors. Tha developed countries are afien
used 05 a benchmark o5 having best procice
for the managing the isse of non technical
losses but certain poorer and less developad
“ountries have adopted diferent approaches
with cansiderable success.

Total loss. th

Non-fschnical loss: Includes
of distribution network losses that is not
related to the physicol characteristics

and funchons of the dlectrical network,

and s caused primerily by human o,
whethar intentional er net. Non-echnical
losses include the slactric energy lost due

to pilferage, fampering of meters, and
erraneous metor recding end/or billing.
Losses in metering equipment, including

he leciricol burdens of instrument
ransormers, ore usually considared as part
of the fechnical loss

Non-technical loss is the residual loss that
remains aer sublraciing the odministraties loss
and tochrical loss from the fotal distribution
nework losses!

The estimation o non-iechnical lasses
requires on eccurale compulaion of fechnical

Tachnical loss; The component of
distribution network losses that s inherent

i the physical dfivery of elecric anaray. I
includes canductor loss, ransformer core
loss, and potensial/current colls in meteriog
equipment. Technical loss is colculofed 65
tha sum of the hourly load lass and ne-load
o fixed] loss in-all distribution equipment,
devices-and conduetors for a speciied
billing periad. 1t is calculeted fhrough
thres-phase load flow simulations af the
distribution system using the oppropriote
network and load models, Such load flow
simulations capture oll sechnicol losses from
the incoming and aulgoing delivary paints
of the unbalanced three-phose distributien
network [ie. from subsransmission lines 1o
the service drops of the distribution network
customiers).

Adminisirative loss: Includes the component
of distribution nenwork losses that accoun's
for the slectric energy used by the
distribution utly in the proper operation
of the distibution network. Substations,
offices, warahouses and workshops, and

losses and losses, In praciice

administrative losses are determined by

easurament, and thus the occuroey of the

estimole for on-techaical lo1sssis largely

dependent on the occuracy of the estimation
| losses. in this paper:

electricity supply has beceme non-regularised
due o war or failura by government fo
mainlain odeguate confrols on the supply
of electricity and pilferage has become
endamic wifh high levels of fclerance within
the community. These varying circumsionces
mecn thot f s dificult o identity a specific
benchmark for nr-fechnical losses correlated
with GOP per copita. On the other hand, e
relationship betwaan non-tachnical losses
nd the severiy of loss mifigotion proctices s
valuabla in fustying the approach token by
‘any utity in their loss mitigation stotegy.

P8 has collectad information ragarding
practices in countries experiencing high
levels of ron-tachnical losses where utiies
have tried o wide range of fechniques, some
‘of which may be sutablo for opplication in
South Alrica whera they are not olready being
applied, Tha countries of interest fsee Toble 1)
are rankad in order of purchasing price pariy
PP par copitc].

It will be seen from the case studies thot the:

axperiences of distribution uiles in several
countries ond conclude by extracting from
hese sxperiencas the mors popular srofegies
thet have besn shown fo work.
Countries of interest

The lavel of non-fechnical losses varies
generolly according 1o the economic
conditions of the country. In countries where
GDP per capita is very low it is common fo

proctices in the
Philippines, Indonesia, Jomaica and Thland
are of porticular intersst.

Case studies
Meralca, Philippines

Maralco is the lorgest electricity distributor
operating in the Philippines and serves
around 4-million customers A large part bf
Meralco's customer base Is either very poeror

find higher levels of hnical fosses
(piferage). This is perhaps because the cost of
electricity is high relative to household incame.

their dery-to-doy living needs. Eleciricity is an

There are excaptions fo this, however, and in
countries such us Indonesia ond Thaland,
GP por capita is fow bt the reported nan-
technicol loss level i also remarkabily low: The
rmoson here s most ikely due fo the foct that
poor costomers roceive subiidised eleciicly
thot is oftordoble i the form of & social farif,

standard of living, espacially in the urban
and semi-urban oreas served by Meraleo,
and this need olong with the high cost of
eleciricily leads fo high levels of eleciricity
pillerage amongstthe poor nen-manageable
communifies that live in these areos. The
impact on Merolca has been significont:
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: e Residential 3616963 8140000
S b == Commercial 341272 7 960 000
L o o Industrial 1154 6560000
140 000
Phiippines. | NTL—3,8% 3300 Sreenohle

Toral losies Total 3980 980 22800 000

L Toble 2: o0 (2007
Indonesia | NTL— 3400

Unknown

Jooficest providing customers’ with custom-designed  Loss reduction measures

rodio controlled switching deviees, that Ml
Merolco categorises ifs tacties aecording
Tl 71
o N;ﬁ,:\m e connect ond disconnect ilegol wite 1595, 00 1g. dotorence, delection, apprehension,

I 15% @ monthly subscription bosisl Meralco has  monitaring and recovery.

R ey g ed and lesled mony GpRrOOhes 0 10N Dl o on

Total bostes - technical loss reducton and hos eamed from o4t B et 5l

232% exporience what works and wha! dous n0! g chack against on-cycle reads, and saturalion
China NTL= 10% 5300 work, For fhis reason Meralco's experlence  drves for high loss circuits wherein inspections
Thailand NTL-032% 8000 in fighting electricity pilfering should be of are carried out of random and on regulor

Totol losses - interest to othsr ufiltes faced with escolating 5.

547% chricol losses. Merclo bas been able to reduce the level of non-
poet il 2%, :“:: The Energy Reguldiory: Cormmissionof the :dma‘:*_l‘l:':lii‘hbtunngwn:ln mu(mm
Torkay NTL-8% 1o X logel connacton (dose-

% demmnm it viloges]

Lebanon Unknown 10400 - & For the large customer segment Meraks
Souh Alica | NTL=10% | 10600 e e o regularly employs the following approaches:
Venszuelo | NTL- 12800 Tris revenue is infonded 1o compensaie for both & Amnesty

15N tachnicol and osses. The Energy  ®  Offcycls madings ond amalysis
Russia T;;?« bur | 14600 Reguictory Commission s syled ona US-madel.  »  Random inspection
UK, Acarake, | NTUbewen | > 30000 Morclecs sysem loss cops wer infroduced in @ Use af check meters
United Siotes | 0,2% 10 1% 20030 | S ondredoced 109, Fhinthefollowing  »  Elevated mefers (sometimes with high |

iers)

Toble I Rfationship of dsbution fosses 1o
economic prosperiy

yeor. The cop has mmained ot 9,5% since 2004
uril e present doy. The results achieved in 2007

voliage
« Melal cosings for meters

s
fo pilferage.

Raliobility of supply hos been impacied
becouse low-paying areas do not
contribute suflicient revenua to [ustify
capital improvements {SAIDI i oround
17 hours).

Merolca's public imoge is poor due to
customer’s. sensitivity fo price rises and
tha perception fhaf the company i only
interested in profits even of the expen:

of the pace,

Servicemen often hove 1o operate in o
hostile and life-threatening eavi

mumdmmdeaﬂ{pihw

® 24-hour securtty guord

For llegal connection communities’ Merlco
bk il i e A
Jocol officak

n1985,

loss level of 21%, By 2004, Maralons hod maiced
lossesto alevel of 11,1%, of which technicol losses:
wors estmtec ot 7,44% o ren-echncol losses
a1 3,44% Naverheless Merolco hod 1o wite off
about 5% of oll eechricily purchased. Al avaroge
generation ond transmission charges in 2004,
and Merokco's average energy porchass costs
tiscmcurid 1o afosof arurd PhP 18- blion
peryear or $30-million USD per year: As Merdkco
had to pay fhis omount fo the generaiors and

especially when having 1o discapnect e Wnsmision company, i represented o direct
non-paying customers. reduction in mrq In 2003 for example,
® Network | is 1% Hthe sysem
or randered unsale due 1o illegal  losses hor bésn recovercble, s figure would

connections.

The extent of the slectricity heit problem hos
hod such an impact that the compony has
lbean forced to become very innovotive in ifs
attempts 1o red: hnicol losses, The

have baen 8%,

agreement. ThMul-wgm@!the\ursﬂ

‘oflicials heve influence over the affitudes of jocol

peopie and covers  range of ociiviies designed

to regulorise elachricity consumpfion:

* A Cerfificate of Electrical Inspaction’
{CEl) progrom was facilitoied by the cif |
govemmant.

'+ Locol area officials helped In the handi
ddu\mquam accounts and reporfing
illegal connectirs.

¢ Local government and Meralcal

o ;

inancing
Ioud:side wiring 1o ensure that cusiomers.
did iof bypass the mater at the point of
connection.

Local area ofcials hl\pud Meralco!
nductnformofion como

innovation on the part of Meralco has anly
bean matched by the innovalive approaches
smployed by the pilferers of electricity.
High voltoge barriers have proven to be no
daterrent o deferrmined fhiaves. Meralco even
has evidence of organisad crime syndicates

Sysle loss 10,10% and !
9,65%in 2007, e st e single gt loss figures le!nl elctric servics, m the \mpﬂ? J

s sl ofes. |
ming 0 quolly of e wok of cpprebendng  © Merolco porinared with govermment

institutions and NGOs to create
R g et i) im community-bassd long-ter solufions |
e b Mt m"" i ‘and short term
it

‘elephane, and somefimes directly 1o an email

The local city govemment focilivates

AMEU Procaadings



Year Total T&D T Losses Dlosses | Reason for change
1999 12,22%
2000 11,65%
2001 13,52%
2002 16,54% Sharp increase due to
| oriff vise.
| ECE |
| 2008 2,33 B98% A teduction of such
| mognitude suggests o
mecsuramant arror
11,54%
11,45%

A progrom for curbing elec

Ananymaus reporting hotlne

Meralco has established o program for
curbing electriciy pillerage known os Kuryenie
Watch. Kuryente means electric current.

A comerstons of the Kuryente Waich effort
includes o public service educafional
campaign fo moke cusiomars owore of the
dangers of power pilleroge 1o lives and
Broperty. The program is o compaign that
encourages customers fo legalise their electric
connection, and a drive fo rally support from
citizens and local gavernment units in fighting
pilferage.

Kuryente Wat

v uses felevision ond rodic
adverising, and signage fo promote customer
owarsness, The compaign uses branding 1o
suppont customer racoll

Merolco has asioblished o fest messogiog
Facilty for. [that

Toble 3 PLN TAD hess stoishes.

£20,000 [US$400). The offender must alsa
pay for the correspanding omount of the full
cost of the alectricity stolen.

In practice Meralco cannol prosecute
elecricity hieves unless they are cought in
the oct of placing or removing illegal wire
taps. The low provides o profection to the
poor. Consequenily Meralco hos resaried 1o
night pairols and ullises night vision cameras
fo toke photographs of cusiomers removing
illegol tops when the clarm Ts raised thot
a Meralco vehicle hos entered the willage

Organisafion

Merolco has appointed 6 senior executive o
heod their Revenue Protection Deportment
This person reports.- 1o Meralco's Asset
Monogerand is accounitable for non-tachnical
lass reduction sirolegies. Monagement
hove placed o weighting of 16% on their

measure for non-technical loss

con also be occessed on their hame. BEDC)
for eusiomers fa report suspected pilferage.
The email facility s easy fo remember
Sopiheli@meroleo.com.ph

Support from the low

The legal position of the ity is govemed
by the Republic Act No. 7832. This Act is
known o the “Ani-electricity and Electric
Transmission Lines/Moteriols Pilferage Ac!
of 19947

The low:

Penalises the pilferage of electiicity
ond fhat of lectric power iransmission

matenals.

Specitiss G facia evidence and
the manner/basis of computation of
differential.bill, surchorge bill, other
penclies.

Rationolises system losses by phosing ovt
pilferage lossas through introduction of
cops.

The penalties are imprisonment from & yeors
and 1 day up to 20 years, and/or payment
ot fine irom PhP10 000 (US$200) up 1o
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losses. The level of thaitis not os high os might
b expected fram Indonesia’s 2007 PPE per
copito figure of 3400. This is becouse there is
an affordoble sociol tarifl hat maets the nseds
of the poor, cnd PLN doss not connect rural
customers unfil there is sufficient economic
siength fo-ensura that custamers cen mee the
saciol tariff obligations. The greatest problem
foced by PUN s theft in the larga user segment
(see Table 3]

PLN hos focussed on electricity pilfarage
associoted with large consumers with supplies
greater than 200 kVA. PLN relies on raiding
factics carried out with the support of the
mefrogalitan police.

In 2003, PLN launched an operafion in
the capital city's industrial areas over
o period of twa months. The company
brought charges against 235 customers,
moslly ndusirial companies, in Jokarta ond

reduction. In their

customer., process- or people-reloted.
The Revenue Proteciian Depariment s focussed
an the detection of fampering of mefers and
metering installations at large users premises
whether by employess/persons/sleciricians
Their forget is 24 cases per annum.

The Operations Sectors (10 sectors) are
focussed on prevention of illsgal wire taps
and domestic mefer tamparing. Overall
Meralco has reported fo the consultant thal
25% of theie labour effort is focussed an loss
reduction

Managemen! have placed o weighting of
16% on the Operations Seclors performance
measure for non-technicol loss reduction. I
helr performance scorecard, this measuro
hes almost twice the weighting of any ofher
performance forget, whether financial-,
customar., prosess- or people-related

PLN, Indonesia

State Electicity Company, PT PLN, has
suffared from moderate levels of TAD system

@

inflicting
financiol losses of up ta Rp11,5-billion
(US$1,35-million). A furiher 287 companies
were roided. In this case fhe operation was.
o foint e batween PLN and he cfy police.
and hod the full suppont of the govemment
(o5 owner of PLN)

The thelts were found 1o be mostly
accompiished by slowing down the rolafion
of the meier or through the placement of
@ metal strip in the mefer to prevent fhe
recording of power usage. The consistency.
of the methods suggested fo PLN that these
methords wers promoted o lorge customers by
an individual or feam with speciic knowledge
of meter tompering methads. Suspicions fell
upon PLN staff, porficularly meter readers,
who leomed the specifics of such meihods
when trained to detect meter lampering.
PLN is particularly wary of the potentiol for
meler readers fo promate llegol proctices
and conducts indapendent randem audits
fo ansure thot meter reoders aparate within
company policy guidelines.

PLI is also promefing anonymous reporing
hotlines. to fight power theft, and offers




rewards for anyona who repors theft, The
reward is in the form of cash squal 1o 3%
of the fatal amears collected from the party
charged with theft

PLN shifted the responsibility for street
lighting poyment to lacol govemment due fo
o serious problem with llegal street lighting
connactions,

Support from the knw

Elociriciy pillrers face criminal charges under
Low No. 20/2002 on slechicity, os well o
il low charges.

Ariicle 34 sets out the rights and cbligafions
of customers. Eleciric power consumers are
obligated 1o pay the prevailing subsceiption
foes or alectric powor rate in accordence fo
ihe stipulation or agreament,

© Unseoled mefers

+ Exposed,

are withdrawn from service

In Jomoico, audits have shown thot the

non-tachnicol compenent of system losses s

gemsrolly dus fo foctors ully withi the utliy's

control, Thess factors are os follows

o Pularily reversal of @ coment translormer
{CT) in o three phose system during
installation will resslt in only 30% of
energy cansum anthe
customers’ matr

« Improper sef up of accourts contibute fo

Thow-Ugs 52%
o thofl 0.8%
Defective equipment 3%
Incorrect instollarions 03%
Improper ozcount 0,2%
setup
Total 95%

Tabll 4: IPS non-fechnical loss couses.

sophisticared versions of illici abstraction,
:ush as meler bypasses by commerciol
e residential customers in

a
05 60 insieod of 600, will resul in on
accourt being billed for only one-tenth
the actuo! demandiconsumpton

s Potentiol transfarmars (FTs), currant
wanslormers (CTs), ond melers which

Adticle 34 supports PLN in
offendars, howover the courts have been
generally eluctant o il oferders and power
iheft has been delt with by fines.

Jamaica Public Servico Company (JPS)
1P/ tofol system bosses in 2007 were 23,2%,
Of this figure, JPS estimates fha! fechnical
lossas are oround 10%. This level of non-
tachnica losses is considered by the World
Bank to be comporable o that of o number
of countries within the davelopmant strofa in
which Jomaica is ranked.

The corthbutory lactors o lossas of this nature
are many and complex. Jamaica's less than
robustsocial and econemic environment over
the past wa decardes bave fastered condifions

‘major non-fechnical lass contributors,
An onolysis of the compony’s non-technicsl
loss profile yields the following results
fsee Toble 4).

Dis-uggregation info the cotegories in
Table 4 was besed on prior onalysis of the
threw-up phenomenon and siafistical dota
arsing from vorious audits.

The company pursusd a corrot and stick
sirafegy in ifs effort %o confrol end reduce
commerciol losses. These inifiotives were
orgonised in thres prmary oreas

its impact on anergy losses. Nevarheless, a5
can be seen from the anolysis, cumulatively
throw-ups account for the lion's shore of
non-technical losses and tha company hos
historically ploced great emphasis on this
moda of electricity theft in its system loss
reduction inifiatives

In excess of 30 000 illegal connections:
were removed from the system allowing
for o theoretical, monthly reduction of
4 500 000 kWh of monthly electricity
production.

This figure was derived fram past efforts
which identified and quantified the exent
of non-lechni

| losses within inner city
“garrisoncommunilies. Moster meters were

instolled ot the entronce of severol of these

Remavol of illsgol cannections (hrow
o)

Tightering of inferol contrels (incloding
udits o i )

consumer. The number of *fhrow-ups” wihin
the communilies being used fo steal elechicity

Simuhansously, weak sats low enforcament

and savaral deficiencies in JPS's businass

operations have created opportunifies for such

losses that have been increasingly explofed.

Contributory foctors include;

Social and aconomic

o Tomyeoracanomic depratsion

*  High rate of unemployment

o Generally high ctime rote

o Weak low enforcement

o Relotively low penalty/fine for electricity
theft e

+ Garrison communities phencmenar

Business deficiencies

o Post unavailabilty of meters resuling in
ANBCHONS.

» Collusion by field cperatives. {company
and confracior]

® Weok intemal controls ovar odjustments
to occounts

 Deficient racord kseping

o Weak audit procedures

o Improper accounts set-up

Network occess

®  Lorge strefches of un-insuloted secondory
network offering eosy occess

mers

+ Conversion of llagel users to loglimota
consur

In 1999, JPSC estoblished on imegrated
Loss Reduction Division [comprising up 1o
72 persons) in an effort to reduce system
Iosses from the then prevailing level. In spite
o tha divisior's dillgart aHorts, the anticipatad
reduction in losses was not reslised. A further
re-organisation of the loss reduction sfort
was implamented af the beginning of 2002
following privatisation of the company. The
primary objective of the re-organisation was.
10, ploce. greater emphasis o, the removol
of throw ups, the greater port of the overall
problem;, and, ot the same time, ogain maks
<ore business units more accountabls for
activifies closely aligned with their respective
acivites.

Removal of thiow-ups

W] throws-voifeirea

of fust more than 100 kWh per month per
“throw up”

Tightening of ntermol controls

One of the clear weakriesses identified in
an early management audit cansequen! on
the change of ownership of JPS was its poor
internol controls. This prosented cbundant
potential for revenue leakage. Such laokage
would: ba most readily cbvious, verfiable
and of grectes! revenve impoct in the large:
customer rafe categories. Audit of these
‘accounts was thersfons considered an effective.
sirategy for loss reduction

The effort resuled in more Hhan l
90 000 aecaunts investigated and close to
30 000 deects comecied yielding more
than 2 000 000 kWh of incremantol,
manthly biling.

onto the company’s open, low voliage,
secondary conductors) remain the mest

The third mxdhcumwmsmm-gywm

visible, obvious ond public of
non-technical losses, They were olso the mest
prevalent form of electricity theft, In ferms of
individual energy use fhis mode of eleciiciy
thelt ranks o distant second 1o other more.

m

i, Thi a et o \hnwgh
o community oulreach progromme working
in conjunction with locol palitical feaders:
Inner-city communities, and in particulaf
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Copper thieving is a huge problem worldwide.

Thieves cut and remove exposed electric cables an ready

buyers in the black market. These greedy buyers in turn obtain their

own sources of ruthless traders who melt down and resell the copper.
This creates a chain of potentially dangerous results, such as - loss

of revenue due to stolen cable, costly repairs, power outages which s
causes danger to personnel and rail transport which fail to operate.

No more!

Exoweld® has developed a bimetallic component ond,
capable to resist the most persistent of thieves. By permanently
bonding copper with steel, it cannot be recycled

saw off, making it virtually useless to would be

For further information on , contact Exoweld on
+27 11 907-1355.

|
Exof:
“ee BIMETALLIC WIRE
The Solution to Copper Theft

email; info@exoweld.co.za » www.exoweld.co.za

&

YOUR TOTAL CONNECTION



thase identified s “gamison” communities
wer offered assistance in regularising their
elecricity supply in exchange for o minimum
number of residents signing on. In an effort
1o reduce losses, recover some revanue fram
these consumers, and fransition fo the normal
applicable residential rotes o flt rote loriff was
introducad in several communities. The flat
rate was sof ot an afective level approximately
‘one-half that of the normal residentiol rate.
While this- effort succeeded in legifimising
‘about 1600 consumens, it was ol porficulorly
sueeessful as only o handful of these consumens
consistently honaurad thair commitmants

Given the exiramaly volailé nature of many of
these communities, the normal enforcement
mechanism [disconnection of delinquent
accounts] could not be rouinely employed,
thus weakaning the “stick” slament of the
stratagy. The 2002 organisafion refinements
wera aimed ot ensuring post deficiancies were
mors oggrassively addressed.

Audits

Audit of large [R50, R40 ond select R20)
occounts were assigned 10 the Infemal Aucit
Dapariment. Their mandate was fo ensure ol
R50 and R40 accounts were oudited within
three. months of being sef up and annually
thereafter. The purposs wos fo identify and
correct record keeping deficiencies (incomect
billing multipliars), mater defacts, eic.

A latge number of installed meters were
unsealed. Most disconnectians by the
company ware parformed by centractars
but they were naf previously entrusted with
disconnection seals. The Customer Service
Depariment undertook fo issue seals fo
contractors and ensure such issues were
strictly accounted for.

Projects ware underiaken by the Customer
Service Depariment fo ensurs allin service
metars ware legitimised. In the first project,
withdrawal of sach meter, inspection of
meter sacket internals for shunts and
meter lesting prior to reinstollotion and
ressaling wos underioken. The process
wos aborted withou! being cancluged
dus 1o the exireme length of fime taken
In the second projact metors ware simply
re-sealed; The ssaling of meters without
inspection risked the possibility of some
by-passes being “legifimised” behind o

means of pilering of electricol anergy to
desist.

Several individuols, including commercial
‘customers, ware arrested, convicted ond fined
under this new thrust

In some oreas the “frow-up® phenomenon
ospeared largely due fo less than safisfaciory
socio-aconomic condifions. In others the
problem appeared fo ba primorily dus 1o
prevailing afitudes of lowlessness.

In eddition fo continued vigilance ond
anforcemen of the moasures outlined carlier
ona ol the primary sirafegies pursued by the
company was to forge a brooder coalition
of forces for o renewed thrust at reducing
commercial losses. At the centre of this
renewed effort was an acknowledgement hat
mony ol the factors drving the growth of non-
technicol losses were oufside fhe obily of the
companyfi control or influance. JFS therefore
e 4 :

company seal but JPS loaving
meters unsealed focilitated meter removal
and re-installation without detection with
for graater potentiol for theft losses. The
Customer Service Deparfment rigorausly
reviewed field inspections and camections
to advancing mefers refiecting significant
{>100 kWh) manthly consumption efc.

Forsistence ond prosecuion

b

hitw ofthe: eicel
loss of system losses wos

near o not only
s o mumh recorded anergy
«consumed but also that correct polential
ond current tronsformer data were used for
billing.

Progressive audits of R20 installations and audits
of sslect apariment complexes, comparing
cumulative, billed snergy consumption to

due 1o the conditions mentioned above,
the remoinder was due to approzimately
150 000 highly visible thraw-ups providing
service o structures primarily within informal,
inner cify cemmunifies.

Becouse of o of lack of

canvassing suppart from the reguleter, civic
society, the: pelitcel directorate, Commence
Chember and the media,

Specific inifatives included:

Enhonced collaboration batween the
company's senior management and o
number of senior government offciols,
viz minister of potionel security, ofiomey
general, and opposifion leader fo securs
support of the political leadarship for
the company's eflort fo reduce, if not
eliminge, his ospect of lawlessnass which
is presently prevolent in the counlry.

* The securing of e parliamentary
commitment o infroduce lougher panalties
for electricity theft in new eleciricity lows
being drafied.

Closer ties were farged with law

consequences ossociated with this practice,

ecorded the inbitroted mony formal
_meter gided by-passes idd ez, A much higher
yielding further system loss mductions. profile was given 1o the removel of the

These audits identified o number of issues
thot had ot besn praviously noted. In severol
instances, defects issued for correction had

thiow-ups. Several of tha raids received
coveroge by both the eleciranic and print
media, Arrest and imprisanment of persons

infhie
communication prafocol .
Meters
The matar erdsring and supply process was
improved ovoiding the need fo tempororily
connect cusiomers withaut & meter.

[mprovement in the meter control process,
particularly ot customer senvice centros, was
implementsd fo minimise the risk of meters
being withdrown from stack and installed
withou! praper authorisatian. Parficular
attention was given to the fimely return

were pursued to remove
the perception of lock of conssquances.
Additionally, in pgst fimes, arecs were likely
10 escape being raided mare than once o
year. Individuals therefore restored throw-
ups shorlly after a raid with litle chance
of being disturbed for another year, The
focus was changed fo ot only arrest and
prosecute individuals for theft, but 10 also
conduct repeated reids info areas o remove
the leeling of comfor. The logic for fhis
approoch wos bosed on an expeciafion
that the stigma associoted with the risk of

of meters 1o tha Meter Department after

withdrowal fram service.

arrest, fines, !, efe, would cause
individuals involved in mare sophisticated

n

sacurity profection was evallable fo afford
safe passage into and out of gamison
communities to oddress theft probiems
m; msum clone wos esfimated to
uce m losses by up fo 2,0%
«mm 18, e% 10 16,5%).
JFS continuad 1o be affected by increases in
world oil prices, which resubed in an overall
20% increase in the cost of fuel purchased by
JPS during 2008, with very litle expeciaion of
@ reduciion in the near future. The increases
in fuel costs had a negative impact on energy
soles ond direcly contributed 16 on increose
in the company’s eleciricol losses, as more
customers turmed 1o electricity thefi
The goins in 2005 were sffectively wiped
aut with the tofal system losses moving from
21.2% on averoge in 2005 1o 22,9% in
2006. JPS. ence gain intensitid its efforts
1o reduce the theft of electricity. JPS corried
out 138 arrests, audited 13 000 accounts:
remaved aver 7000 thrcw-ups; 0nd recovered
approximately § GWh o 1$100,5.million in

AMEL Procedings 2009



retroactive ond forward billing. The company
i, i

thot elcriciy thef i o matr hot requies
irom “the

oftered illagol users o 30-day groce pericd
within which they could regularise their
‘secounts with the company. This program
resulted in the oddition of approximately
5000 aecounts 1o the system.

The company implemented o losses
stand-dawn inifiative. The progrom included
secling and barrel locking mefers, repairing
‘open circuits, replocing defective wires and
auditing meters which showed zero readings
and other irtegular octiviy,

As pan of afforts 1o get the public involved
in the fight against electriciy thek, JPS also
introduced o new oll-medic campaign
thot successfully highlighted the legol
censequences of stealing electricity while
inereasing the public's awareness of the saety
implicaticns of this illegal proctice.

The investigations and analyses were
undenteksn during the yeor, es wll o the
introduction of o customer/fesder mapping
project, which set the stage fora mare infense
loss reduction progromme in 2007.

1n2007,JPS started 1o sae some angible resuhs.
Despite the confinuing upword frend in word il
prices, which ineviiably mean! thot customers
paid mers for electricity, JPS sow thot the
arowih of electriciy thek, hod slowed, hereby
reversing the trand of the previous five yeors
Oweroll, losses for 2007 want up marginally by
0,07% from 22,9% in 2006 1023,2% in 2007.
This result compared favorably fo an average.
increase of 1% annually during the previous
five years,

Duting the year, the company achieved
notable successes with the discovery of several
Gustonding coses of thelt omong large business
customers. This was the direct result of @
concerted effort o focus more resources on
detection of thekt ond other anomalies amang
borye customers, svep ns the campany cortinued
10 ficus on fheft among residentol users.

In 2007, JPS made 34 orrests, oudited
15 000 accounts, removed over 25 000
throw-ups and recovered approximately
49 GWh or J$494-million in refra-active and
forword billing.

In the lust quarter of 2007, the company
infrodluced an advanced metering infrastnctue
(AMI) program for priority commercial

‘govemment, the police, social welfare grouss,
community leaders, influential members
of the sociefy, and religious organisations.
The company position s that the stealing
of eleciricity i o criminal ac that cannot be
tolerated and which has significant impacis
on all honest staksholders.

Russia and Eastern Europe

The problem of non-technicol losses is.
known 1 be significant in Russia ond
Eastern Europe. The problem is reported o
be most ocuts omongst ndustrial customers
in Russio and ot the domesti leval in
Fostern Eurcpe; hawever the preblem exsts
ot ol levels in boih counfries.

it & raported that fhe wlily comparies
these areas resort fo “communcl” mef
wheraby customers aré ollocated o share

of the fofal bill according to individual
customer mefering. Should on individual
pilfer electriciy f will resul in the remining
members i the “communiy” poring more
then their foir share of the “communal*
alactricity bill. The utiity publishes the
payment allocotad fo each househeld so
hot the community can determing whether
the allocetion is equitable. Communal
metering results in pressure on individusis to
shaulde their respensibilly as nelghbours
are less likely o b doceived by pillaring
tho utilty staff. The ufiliy company is
indifferent f theft occurs bayond the

point of the communal melering and the
respansibily fols with community leaders or
community suppert groups.

Eleciricity de Caracas, Venezuela

Lo Flecnicidod de Caraces (EDE) i on
integroted utlty, elechicity and light
provider in the Coracas mefropalian area,
Vorgos ond Miranda and part of Aragua.
and Yaracuy stotes of Yenazuela, with o
populotion of obout &-million.

The compery wes ocquired by AES in 2000,
but wos subssquently nationalised by the
Govemnment of Venazusla

it is esiimate thot over haf the population
in the metropolitan areo of Caracas lives in
barios Most of these bx

customers,
the company's ability to manitor cusiomer
Consumption on the backbane grid on o real
ime basi, hereby significantly impraving JP5'5
Gbility 1o detect non-tachnical losses. The
first phose of the programme siarted in Apri
2008, while fhe sacand phase is planned for
campletion by April 2010.

Despite the cansiderable efiorts made by JPS
ovar many years, the compeny maintaing
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are located on hills above ihe city. Few

of their residents have o legal fifle to their
prapery, which meant in the past that they
could not get connected fo the slectricity
arid. EDC hod instolled eleciricol lnes in
the barrics of the order of the municipal
authorities, bul os mony people could not
formolly access the elechricity, they started
connecting illagally o fhe sivest lomps.

7

Fig.2: Totol losses aroled by Jomaica PSC.

This s00n resulied In o shorp increase in
EDC's financiol costs, exacerbated by the
fast population growth of the barrios.

1n 2000, the yesr AES ocquired EDC
{hereafier AES-EC), non-fechnical losses.
oftributad to electricily theft were odimated
o 12% of anargy produced, rising o high
©s 18% in 2004

This level of lsses was considered high
even by developing country standards. In
2005, sleciiciy losses represented soma
US835-million in lost revenve, Af the.
sarme fime fhe number of accidents dus
to unsecured illegal electric connections
increased steadily. |t tharofore become
crucial for AES-EDC fo find a remedy o
situction.

In 2003, AES-EDC launched the Barrio
Eléctrico [Electric Shantytown) to fum illegal
consumers of eleciricily info customers. This.
fmonagemant inifiofive wos conceived s an
intervention favouring inferaction among
the communily, the government and the
‘compony, with community empowerment
ot the core, Through the initiative, the
«compony aimed fo:

» Reduce non-technical losses atiributed
10 electricity thet thereby restoring the
financiol sfvation of the company.

Conver ilagally connecied consumers
nfe paying customers,

Increasing raliability and security of
electrcal connections.

Improve: quality of H: of the concessipn
ores oeighbourhood:

Addrassing the quastion of tuming iflegal
consumers of eleciricily into customars
requited AES-EDC i undertake o leaming
process that irvolved organisational
changes and obondoning cld affitudes
towards low-income consumers. The
‘company's conservative mancgement style
and engineering fecus had mode it shun
away from customers locking propery filles
and t did not leas room for innovafion

in product service. Energy was supplied 1o
areas of the city whose urban development
hod been approved by the municipal
cuthoriies, and was only extended o



unplanned communities when those
authorites commissioned fhe instollation of
the power lines. For a cusiomer fo amange
for the installation of o meter on his home
1o obioin alectricity, he hod 1o go 1o the
company’s offices, presant o properly or
lnase fille, request the service and make a
deposit

The organisatianal changs within the
company started from the battom up: the
slactricians and field crews confronted the
situation in the barrios on a daily basis,
where they were known as “cable cuters™
becausa all they did wos untengle illegal
connections. The compony's managemant
ractised that employees in lowar levels hod
family or knew people in the barrics and
undarstood life in those ploces much befter,
sa It organised management meetings at
all hierorchical levels fo bring together
executive managers and low- and mid-
level employees. This spurred the change
in orgenisatianol culture that was the
prerequisite fo start thinking about cusiomer
relationships in poor areas,

Operstianally, the compony radicolly
chonged ts approach fo power insiallation,
billng and callaction procedures, and it
recruifed o feam of 20 social workes fo
uild up  rekationship with the communities
inthe borrios. The company soon leamed
that low-income consumars actually warsed
o batfer supply of slectricity and reliable
street lighting 1o reduce crime. After inificl
hastiity to the concept of poying for
elocriclty, communities soan realised the
berafis of stable power supply that would
b gained from .

Adter inferventions in some barrios and
o5 a result of initial inferactions between
communily people ond compony

_ relationship siaff, the compony developad
an integroted solution consisting of the
Tollowing initiatives:

Installation ond cansolidation of slecricity
roundiables (Mesas Elecricas)
Improvement of the public lightir
systom

.

Installofion and mointenance of pré-poid
‘meters

‘approximately 20 000 people. Freviously,
support fo Lo Merén had come from
chureh.organisations. But the borrio had
P sewage system or running water, Nor
did it have roads wide encugh for vehicles.
Acenss 1o the taraces where dwellings
were located was by foot, The borric wos
known for ifs community leadership, and
the company managed o overcome s
bad reputation as “cable cutters” through
the initial arganisafion of “elactricity
roundiables”. The role of the sacial workers
the company hired was the key fo building
up a relafionship with the communities.
Aer the goal of the pilot project was
explained, 300 of the 1200 dwellings were
selected for o siemonth follow-up, and they
were assigned o role of less thon

US81,50 for the first 200 kWh used. In
2004, AES-EDC dacided to infroduce o
pre-poid pawer card similar to the type used
1o pay for mobile phone services. First, it
had to persuade communify mermbers thot
it was worth paying for electricity rather then
stealing t. Then it hod to remeve the illegal
wires tht linked sach dwalling or workshop.
o0 lamp post ond replaca i with meters

in each of the 300 households. And the
company needed o oblain outhorisation for
the pre-payment system and tariff approval
fram the regulotary authoriies, which wos
never cblgined

Ahier it initicl success bosed on the
relationship betwsen both parties in L
Mardn, the company wen! o 1o emove he
tangled network of ilego! cables in other
borios. On it firs vist 10 @ barrio.of the
autskirs of the city, the company feom wos
recaived by residents wih pistels in hand.
Thanks to fhe infervenfion of commnily
leoders and the experiise of socicl workers
in imterseting with the inhabitants, the gocl
of the visi was axploined

The team loarned that the mors distart huts
ware raceiving less power and hod fo rafion
elecriciy, limiting the number of felevision
sets that could be operated during fhe
broadzast fimes of the most popular soap.
‘oparas. With the removal of he llegal cable
tangles, the service bacome more refiable
‘and the repair casts of oppliances damaged
by power surges decreosed. Customens with

maters

Creation and consolidation of lecrical
cooparatives (Coopalécir

Establishment of authorised community
commerciol agents
Troining of community loaders: leadership
courses

A pilot project wos launched in 2003 in
Barria Lo Morén, o low-income community
populated in the 1980s in the hillsidas of

the opportunity fo operate
electricol equipment that required o stable
alectricity supply.

For the pocrest consumers who could
not afferd on individual canneciion, the
company instolled collective meters,
for which groups of paople were made
responsible colleciively

Thanks te community leaders, the comparny
was able fo idenily residents who would

with same 1200

y for sach collectve
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meter. The campany empowered such
residents 1o coordinats the payment of

bills and discannect these who did not

poy. The compony also oliowed ceroin
payment delays for the poorest customers
with irragular incomes befors procaeding 1o
disconnect lines. Also, fo incorporate new
customers in some barros, the company
instafled individual meters with limited
elctriciy.

Theough its Berro Elécirics intietive
AES.EDC monaged fo build up o positive:
reputation in communities once hostle 1o its
personnel, If reduced the numbers of borrio
residents considering free eleciric power os
heir right,

In commercial terms, elechical losses due fo
elechicity theft decreased from orourd 18%
in 2004 1o around 15% in 2006, which
repressnted a saving of around $6-millien.
Furher gains wers recordod during 2007
with the non-technical loss lovel folling to o
national record of 12,74%,

Furthemore, commaniiies fhot had previously
helped themssives to hree elaciiciy become
poying customers, potentially broadening
tha company‘s markst in the future, In 2006,
formal eleciric sarvics user coverage was
increased by 110 000 fo 460 000, Electricity
roundiables (1 76) were established, 300 pro-
poid melers were insialled beneding 1200
people, 233 colleciive maters were installed
benefiting mare than 11 000 people, fwo
alecirical cooperofives were established wih
some 8400 clients incorporoted, ond 22
outharised communities commerciol agents
collected about US$15 /000 per month,
ond 257 community leaders were trained in
16 communiies and 12 insitufians.

The initiotive had further social benefits,
includling the removal of dangerous condiions |
from a lack of strast lighting in many
‘communities. Accidents related 10 the misuse
of slactrical installotions decrscsad. Crucially,
barria residents who formerly hod no cccess
fo the banking system were now eligible, |
since o utility bill with name and address
was occepted 10 open o bank eccount. Huls
that hod been coverad with cable fangles
wete cloaned ond freshly pointed. And the
improvement of relotions with the company
also left communities more empowered.
AES-EDC found thet communities hod
perceived it a3 @ distont compony, creafing
an atitude than alectriciy pifering by poor
cammunities did not hawe the ftention of the
company. AES-EDC realised that they noeded
fa craate o more visible presence by bringing
the community and the company fogether.
The company identilied the needs of poor
consumers ond created service offerings of
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greater flexibility. The poorest dwellings were:
provided with collective meters, ond frusted
residents became payment coordinators.
Barrio residents were not required 1o present
a propery tifle, on idenification document
wos suficient fo quollfy for connecion to the
power grid

Adter its first initiotive in Coracas, AES
implemented this model in Brozil. AES
cansider thot the first and most imponiant step
is to understand the particulor necessities of
local communities o5 well os the reasons why
illegal connections are made and why some
oreas are nof sarved, AES considers that the
Use of sociol workers and of the company’s
field crews of electricions is erucial for the
company fo becoms a close ond aclive
poriner of these communiies

Other Latin American countries

The Acgenting and Chilean governments
included technical loss-reduciion fargels
in the concession agreemants for newly
privatised distribution companies. In canfrost,
the Brazilion government did not establish
loss-raduction targefs for newly privatised
distribufion compar The distribution
companies were allowed o poss fhrough
the full quantity of power purchased. In sorly
2003, for the second, mutt-yeor tarif pericd
of two distribution companies, the Brozilion
Regulator esablished loss-reduction forgets
ofher than just accepting the full quontity of
power purchases.

India

The non-technical losses of Indion State
Electricity Boards are estimated 10 be o8
high as 40% — 50%. Historicolly, fomilies in
India’s poorest neighbourhoods could enly
raceive elactriciy if the housshold praved
fegal residenty and guaranteed thet it could
cover the cost of distibution. But very few
Boor households could prove ownership and
evan fawer could raise fhe uplront costs of
€onnecting fo a grid, About 40% of homes
in poor neighbourhoods have illegal power
onnections, but ihe supply s unreliable and
€O8tS wice os much os o legol connection
The esfimate of 40% energy losses is based
an the count of illegal connections in such
Neighbourhoods.

Low

In July 2000 the siate govarmmeni amended
the Indian Eleciricity Act of 1910 fo moke
electricity theft o cognisoble offence and
impose siringent panaltiss. A separate
low, unprecedented in India, provided for
mandatory impriscnment and penclties for
offendars, ollowed consfitution of spaciol
caurts and fribunols for speedy trial, ond
recognised collusion by utility staff os 0
criminal offence.
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Advance preparatiens ensured that the
government wes able fo consfitute special
courts and appellate tribunals as soon as
the new law came infe force. The
service areas were divided ino 24 "circles’
coinciding with the siafe’s 24 administrative
districts. A specicl court and police slation
wers established in each circe to ensure rapid
detection and prosecution of slecieiciy the
And the sicle police and anticeruption units of
et government departments ware diracted
1o support utlisy employees in inspections to
contral

In addifion, consultations were held with
lobour unions about the proposed legal
provisions for making collusion by ulility
staff @ criminol offanes. Assurence that oid
coses would be excluded under the new low
helped secure the unians’ consent 1o puniive
acfion agoins! stoff cought colluding in theh.
Disciplinary actien was foken against 218
employeas ond eriminal coses launched
agoinst 87 smployeas invalved in stealing
olectricity and misappropriating funds and
moterials. n h after the low's

Fig. 3: Elecineity de Comcos rmpored non-
fachnkcof losses.

Police siofions provide public nofification of
alltheft cases. A tracking sysem followed the
progress from inspection to paymant cf fne
or prosecution, More than 2000 inspection
teas were deployed throughout the sicte to
launch the thaft control drive.

The govarnment launched o communication
program thiough media 6ds, posters, and
videos, and o public outreoch program
through visits by specicl teoms and regular
sublic meetings wih ufity managers. The
outreach compoign deployed about 600
teams 1o canduct town ol mestings in ol

i ih The

enactment the autheritios pursued more than
150 000 cases, compared with $200 in the
provious 10 ysors, and arrested more than
2000 defauling custemers. The goremment's
politcal resolve to combor. theff was tested
when some politically powarful poople
(including o membar of the legisloiure)
were charged with eleciricity theft. The
cases went forword, and the procf that
avan the most powerul wer subject to the
e low, and: that ity oficiols would bs

teams informed peaple about the propossd
riew law and fhe penaliies for electricly theit
and gove everyone the opportunity fo oblain
‘on outhorised connection on the spat ahter
paying o connection fee, They also exploined
the utilties” deteriarating finonciel situstion
«and the effect of eleciricity theft on their costs
‘and toriffs.

In the initol phase the theft control progrom
focused on high-valua customers. Dedicoted
feeders were construcied fo supply lorge

support amongs! the public o3 well as utliy
employees.

Tha Eleciicity Act 2003 gave full freadom to
vigilancs engineers in detecting power thefl,
canfiscating machineries, papsrs, document
related 1o production elc. and permitied
utilties o froma fheir own rules. However the
effoctiverass of fhis low has been reduced
o3 the stafes hove nof created matching
legislation 1 amgawer fhe State lectricity
Boards

Thet canral progrom

The govermment also initioted instirutional
changes in the uilies. Thelr anficormuption
depariment wos skengthened by promoting
i#s head from on advisery fo an ecutive
position on fhe boord, i

igh auality, lompar-proof electronic mefers,
ond protactive bares wers installed on
transformers.

Meter reading instiments were provided
o inspecion feams io dewnload monthly
dota, allowing analysis fo identfy customers
whase manthly consumption varisd by
more than 2%. Iiegularities in metaring
and billing were found for ebout 15% of
the 23 000 Industrial connctions — and
10% of the 3000 commercial connacions
~ inspected in 2001 In many cases it was
determined that the electricity thelt was not
for direct manetary gain. In certain industries,
the excise duy, sales fox, eic. was defermined
bosad on the actual consumption of energy,
In order ta evads thass sxpenses, some:
componies pilfered energy.

structure wos modified 1o sirengthen the
deporiment’s coordination with other
departments. In odditon, the anticorruption
dopariment’s procadures were made smple
and fransparent, Inspecling cfficers provide on
inspection report with on ideniification number
1o customers.on the spel and cormy numbered
racaipts so they can accept peyments of fines.

75

ik
focusad on 11-Klovolt feeders with high line
ses and on 114 iowns accouning for
53% percent of consumption and 40% of
revorue.

Delhi Vidyut Boord

G July 1, 2002, the Delhi government sold
© 51% equity interest in each of thres new



distribution companies that had been creoted
aut of DVB, the stafe-owned enferprise that
had served the mefropolitan area. At the time
of privatisation, DVB wos o sick enferprise.
it had technical and commercial losses of
more than 50% and receivables of more
US$400-millica, Consumers were wihappy
with he DVB's qualty of service and the
endemic corruption. For several years fhe
Delhi government had been forced fo prop
up DVB with onnuol subsidies of US$200
1o 300-millisn through loans that no ane
expocted would be repaid.

The negotioted sale 1o BSES and Tata Power,
wo private Indion companies, wos the first
major distribution privatisation after several
foiled sfforts elsewhere in India.

When it appeared that the govemment's
shforts 1o privatise would fall victim to
rgulatery uncertinty, the Delhi govemment
dacided 10 issue 0 “policy direciive” 1o the
Reguiotor. The directive reqired the Regulator
1o aceapt realistic intial volues for technical
ond commercial losses, and to adjust tarifls
based on tha loss trajactary

than 2800 peopls were ormested for stecling
electricily fincluding 87 uility stoft and o
members of the Legislaive Assembly). Cver
an 18-month period, billings for elecriciy
increased by 34% and revenves increase
by 44% (while averoge taris incroased by
15%). Nevertiolass, the siote-owned power
enterprise sl experienced mojor deficits

Nantechnical losses in 20 Turkish regions
wre as shown in Table § in 2007%

Inifiatives o improve the situation commenced
in 1996 but altempts 1o “privtise” the
problem have sialled repeatedly for legal
ond polifical reascns. In addition, although
the non fechnical losses re due fa all of the
“conventianal“reasons, including untidy low

a lorge number of agriculural and domestic
consumers confinue 1o be supplied slectricky
without metering and under tariffs that
recovered only o smal fraction of the cost
fo sarve ther.

In @ random sample of Indian electricity
consumers, about 30% reported paying
bribes fo employess of pawer enfarprises.
Usually, the bribas were paid 1o lincsmen,
mater maders and billng employeas. This is
probobly an undsrestmate for swo reosons
First, the survey was limited to individusls
and theelore does nat copture bribes paid
by comporations. Second, it probably fails fo
coplurs consumer initiated corrupfion.

propased by the bidders and accopied by
the govemmaent.

Andrs Prodash Electicity Board

In 1999, the Chief Minister of the Indian

stote of Andhra Pradesh, decided that it

would be impossible 1o privafise fhe siale’s

power enferprises uniess power theft wos

raduced. With the oclive encouragement of

the Chied Minister, o sirict anfi-thel faw (the

first of its kind i Indio) was passed by he

state lagislature and went into effect an 1 July

2000. The new law provided for:

® A minimum mandatory punishment of 3
1o 60 months imprisanment for the fhafi

of eleciicity

Mardatory financial gnw\!m tenging

fram o minimum of US§ 12010 6 maximum

of US$1200

& Residents convicted of staaling eleciricity
would be nlohlbwhd from receiving,
elactricity

. 'honlublkhnn«v mmﬂa e
tribunals te quickly try coses under the new
faw

Before the low went info effect, AP cifizens
were givan the opportunity fo pay back bills
and fo “regulrise” their status fi.. 1o become
agol customers f they were ilegally connecied
or their request for legal service had not been
processed). In o siate of about 75-million
people, about 1,9 million applications wers
received for * ion®, Once the

k Andro
Board, losses were measured of 38% in W‘?‘?
and lollowing the changes fo the low wers
reduced to oround 26% by 2003,

West Bangal Electricity Boord
West Bangol, in common with much of India,
has o large olectricity thet problom

The boord hos inroduced a progrom fo
replaca Y reticulation with a high volioge

meter tampering, poor bifling systems etc. liftle.
progress hos been echieved i reducing NTLs
dusto a lack of insiuionalsirength and poor
mancgement cf the stots owned ufifies.

The Republic of Turkey's Privatisation
Administration (*PA”) infiated the privatisation
of Turkey's sleciriciy distribution utity, Turkiye
Elektrik Dagitim Ancnim Sirketi [*TEDAS") in
2003, TEDAS is & Turkish Stato-owned -
stock company engaged in the distrbution
and rolal sale of electricity and provision
of refoll services 1o final customers. With
approximately 29,5-millien customers,
126-billion kW of electicty scles ond 98%
market shore in electricity distribution acrass
Turkey in 2007, TEDAS and ifs distrbution
companies fogather form one of the largest
arganisations in the country.

Privatisation of distribution companies will be
‘executed using o Transier of Operating Rights
(“TOR’) backed by a Share Sale model (TS5
model”). According o this modsl, the investor
vill be the scle awner of the shares of the
distribution company and will be the unigue
licensee for the distribution of elecricity in
the designated region without retaining the

transformers serving fwe or three custamers
eoch. These ransfarmers ore metered ot
the pola and cusicmers are informed that
any illegal faps fakan off thair sarvica line
will be recorded os pan of their metared
consumplion. West Bengal reports that this
approach has been highly successiul in
reducing eleciricity theft.They have also
fitied pammanent LV motering 1o 90% of their
distribution ironsformers 1o allow assessment
af the octual non-technical losses. Thesa
meters give 3 phasa power reodings on o
half hourly basis which are collected by VHF
tronsmission. The date provides information
on overloads, fine leading bolance, and
wpporsthe dentction o loses o the

ounership of distribution network assefs and
oiher tems that are assentiol for the operation
of disfribution ossefs. The awnership cf these:
distibution asses wil remain with TEDAS. The
investor, through its shores in the distribution
company, homeves, wil be granied the right
10 operate the distribution assels by a Transler
of Oparating Rights Agreement (1TOR
Agreement’) with TEDAS.

Under the envisaged market structurs,
privatised eleciricily distribution companies
will eperofe os regional monopolies with
distribution* licenses granted by Energy
Markets: Regulatory Authority (EMRA”). As
part of ongoing liberalisafion efforts in the
‘energy sactor, Turkey's distribution network

was divided into 21 disiribuion regians
i’ . il

readily
compored to the metered demand.
Turkey
Norvlechnicol losses are genarally lowest in
H e .

grace period anded, the low was vigorously
From July 2000 1o Apr| 2002, mora

of which have been privatised as part of the
govamment's angaing program.

sinucture, energy demand ond olher fechnical/
financialfactors, Afer the inclusion of TEDAS
in the: privafisation progrom, @ separate
distribufion company was estoblished by the
PAin sach ore o he 20 dismburion ragions
wned by TEDAS, The;
of the distribution regiors are provided in the

7 g o v

optimise
Prival

* rivatisain of Turkay's Ele

bigher
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Table 5: NTL in Turkey for 2007.

follawing mop. Menderes EDAS has been
sxcludad from the privotisation progrom in
2008, The only distribution region operated
by a partially private company is Kaysen
(Region #18), whose operaiing rights were.
tronsfermed 1o KCETAS in 1990.
According to the general principles os siated in
the Eleciricity Market Strategy Faper!, Turkish
Elochricity Market has gone theough o process
o vost restructuring in core aciivities ranging
from generation to distribution. Accordingly
9 new tariff structure has been developed
8 ith the new sinucirol requiraments
in mind,

The main purpose of the marketlibsralisation
1516 ochieve lower tarifis by increasing overall
System efficiency. Accordingly, the fariffs are
calculoted os “cost-reflective” based on
pre-determined operoting and loss/heft
improvement fargets.

The first tariff implemantation period for
Hansifion pariod) has been sel s the period
from 2006 10 2010 1o serve o8 the fransiory
pariod 1o fully cost bosed forif structure after
2010. EMRA hos olrendy approved the end
wser tariffs ond revenue: mquimmmn::::
distibution company for he ransition park
Revenue requirements cover the projected
npanses for providing distribution and relal
services and provide on aliowance for e fomet
level ofachnical and non-technicol osses. The
M User fariffs for fhe period ofier 2010 will
be determined by the datrbution companies
in tccordance with tha Electiciy Market Torfs
Communiqué and ihe related regulations
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again i o cosi-reflective fushion and will be
subjsct 1a the Regulofor's opproval.

[t remoins to be seen whether this combinafion
of privafisotion incentives ond tarif targets
(with lass reductions phased over time
will sucesed in reducing NTLs. Indeed,
the financial incentives will more than
compensala the privote investors for their
efforts.

Provincial Electricity Authority
(PEA), Thailand

PEA defermines the total system losses
by subfracting the energy generated and
purchosed (system input) with the energy sold
and provided 1o some consumers without
charge (system output). PEA energy input in
2001 wos 53 034 GWh or 53-million MWh.
The totol losses repred in 2001 amounted
1o about 2,5-billior kWh, or approximately
5,69%.

PEA underiokes inspections of meter and
discovered incidents of meter violofion
_ o key indicator of non-technical
losses — between Octobar 2000 and
June 2001, omounting fo @ fotal of 130
vialations for high-volioge mefers, and
2167 cases for low-voliage maters. The
total number of viclations was very small
compared to PEA's insialled population of
11 400 000 meters.

According 16 PEA esfimates, the 127 high-
voltage meter violations found bstween
Oclober 2000 and June 2001 resulted in
ther recovery of 4904 MWh lost

o

- — = PEA estimated the totel losses recover
(Ragirs’ o T e e
DQCLE odal 84,7% Lt

. This meons thot .|ma~ theh found only

VANGOLU edal 56.2% Lol b % of
ARAS ol 29,4% 0,70 losses or about oma% o the systen's total
CORUH odal 12,08 097 onergy inpust
FIRAT edal 11,08 0,65 PEA has guidelines and policies for

A o 072 dealing with eleciricity theft, as shown
e 0% 251 in Table 8. Table 9 shows the inspection
e o 48 schedules for the group responsible for
inspecting high-voliage (115 KV, 69 kY,
‘BASKENT adal it o 241, and 12 k) and low-voliage (loads with
AKDENGZ edol 2.3% 180
380 V line-lo-line) meters. The: quantity of
GEDGY adal B.é% L 220V mek i
ULUOA™ edol 7.3% 221 inspection effort, so the inspection worklood
TRAKYA odal 2.9% 074 for those meters goes fo the unit-readers who
SEDAL 94% 198 are also irained fo delect improprieties.
SAKARYA gl 6% 1.27 of estimted racovered [oss
= o 1,34 due 1o slecticity thelt in the period betwean

T T 372 October 2000 and June 2001, about

e % 1 B-milion kW, is very smell compared fo the
R R P totol losses ofthe system. The ota losss of

YELGURNA, sdol 5.1% L el purchased (systom

14.8% s input) with the energy sold and provided

fo somi consumers without charge (system
‘outpul), and the tofal lasses omounts 1o about
2,5-billion kWh, oppreximoely 5,69% of the
system input. This means that the elechricily
thet found only accounts for obout 0,32%
of the system losses, or about 0,018% of the
system's energy input.

[EDL, Lebanon

In the post-war period, Electricity of Lebanon
{EDU} was facing the conseruences of o war
that extended over approximotely 17 yeors
Technical and non-technical lossss were
abnarmally high and considerad to be wel
above aceeptabla infornationol standards.

EDL was expariencing diffculties in revenue
collection manogemant and in detecting
illagal wire tapping. The company decided
to develop thair GIS systems (ESR! plotigrn]
and 1o use it 10 track collactions and losses.
Tha system depends on an energy mop
that supports real fime capture of energy-
relafed dafo. Energy data Is supplied from
the meter reading dafobase of each level
of the distibution netwark, allowing for
a eeconciliation of anergy-in and énargy-
out. The fool is reperted to be effective in
the management of collactions, technical
and non-technical loses as raports can be
‘generoted on morthly basis af any point in
the distibution network,

Guyana pewer and light, Guyana

Guyana Power and Light (GPL) rapors the
level of total distribution losses at almost 40
percen of he anergy genercted, well above




the 13,5% cop set by ragulatory authoriies.
The losses arise from o foilure fo enforce
collection of bills, and 10 erdicate theh and.
corupion in under-billing of the service

The obisctive of GPL is fo reduce fotal
lesses o 15,4% by tho year 2010, made up
of 10,3% technical losses and 5,1% non-
tachnicol losses. GPUs strategy relies moinly
on the threot of prosecution and remaval
of illegel conections o3 the level of non-

Vielation %
Tamparing with termitol ssals 54.3%
Tampering with mehae seals 23.6%
Braaking control wiras 12 A%
Shoting contre wires. £ 3,9%
Bregking the voltoge tops 5 3,9%
Direct connectians 1o grid 3 2%
Switching conteol wires 3 2,4%
Tarnporing wih the meler 2 1,6%
Table 6: PEA, Thaland HY custamer violaton stotistics.
Direct eonnactions fo grid 677 31,2%
Using ahemative neutral lines 541 25.0%
Phase-1c-phose connedions. 270 12,5%
Meter tompering/ breaking mater | 270 12:5%
sacls
Ofther 409 18.9%

Toble 7: PEA, Thaitind LV customes viclations.

wm.iomn.mu,.d.smmwmmm».
tha

depraciotion for smol consmers

Billing for finas, revised rofes, and meter

ore sent out. Revised
fates ond deprecianon bills ore sent out within 15 ofica
days. Tha revised rates add fines ore bth sent out
within 7 days of the reparts of damaged meers.
M the fines and bills in ifems 1 & 2 do not shci any
responsa from the consumar within 3 months, the cose
s summarsed and seat on 10 the legal deportment of
respective ditric ofica

PEA opesatians:
®  Repos for ousina meser chacks

swapicious business groups

invedtion;

rogulories

Table 8: PEA policies for bilng customers who perpetvoe electicly thakt

@ Reports for marer with past volatons mvd

Mafor conumers with recant meter
changes

& Sl o checking large corsuren i

Rasults fom chacking mabers wilh rero unit

b

®  Resulis from fine ond ravised rotes
forlargs and smell consumars

through 1 are 1o be
mrm ummmaunnumn.mmn,um
following mant.

wih repoas ham fom 1) cbove.

Results reports for sach district, combined.

Every mefor.chacking actdy resols ard resuls from
finesresed rates ox soch monih i fo ba summarisad
and reported 10 the deputy heod of each disict The
doputy heads of disict than foiow up ond make
remary changes n Oparatons and gt  wbmited

Emum
the 15th ol the lafiowing month.

Toble 9; PEA oudh/inspacion.

there ore elements of lawlessness within the
communiy.

Others

In more developed countries, tha cost of

elactricity 0 0 % of housshold income is

relatively low. This leads 1o lowa levels of
electricity pisring

United States

The Insmotional Utlites Revenue Protection
Association reports non-technical losses to be
s high os 4%, This figure ppsors t be rather
fighfor a developad country and may refect o
poliical cgenda on the part of the IURPA.
Australia and New Zealand

Non-technicol losses in Australia and New
Zealond are reportedly low.

in 2006, Enargy Austrolio reported o non-
technical loss figure of 0,19% bosed on
a rigorous measurement progromme fhal
assessed losses thraugheut their nefwark.
Energy Ausiolia conduced o major shudy info
system losses which yieldad o non-technical
loss figure of 0,03% in 2005 ond 0,19% in
2006, agains! folol system losses of 5,01%
and 5,23% respectively.

Enesgy Austrolia reiss on @ consistent flow
of reports from stoff and the public giving
rise lo investigation. Energy Australia uses
opproximately 150 compact recording
instrumants (theft monitars). These ore
instollad in the sireet to check the meter
readings of premises under investigofion. In
2007, this process was expedited by toking
special meter recdings ot such p.mm.
allowing many checks 1o be completed in
matter of waeks rather than o full tl-mumﬁiy
billing cyele

In New Zealond, non-technical losses. ore.
considered 1o be between 0,3% and 1%.

Toble 10: GPL sources of nan-tnchnicol kosses.
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TLM ™ Transformer Lifecycle Management
®
SlTRAM Products and a Set of Solutions

Transforming your assets into best-agers.

‘siemens Transformer The situation:
™

Lifecycle Management

Power iransformers usually perform their work, humming
A unique set of solutions. quielly for decades without any interruptian. Owners have
combined with the experi- thus come to rely on their safe iransformer capacily, often
once and expertise of the  performing only minimal maintenance using traditional and
leading transformer manu- reckoned techniques.

facturer helps maintain the
operation of your transform-  In most countries, over 70% of the ransformer population

ers atits maximum level. has been in operation since more than 25 years now. The
average life of power transformers in operation is exceeding
Power Transformers are the design-life in an increasing number of cases. The major-
long fasting capital invest- ity of redundancies have been utilized for normal operation,
mont goods. Purchasing and  and spare capacities are often completely used-up. Today, ]
Teplacement requirelong  load requiromants, environmental constraints and SUstain:
periods of engineering plan-  ability objectives are in canflict with budget restrictions and
ning, resource and pro- long replacement lgad-times.
curement. Each Individual
conception is specifically Transport cost for targe power transformers are an impor-
‘adapted to the individual tant factor, while shipping risks are increasing with the

requirements. The corre- equipment age. In addition, road, rail and port conditions
Sponding high replacément  are such that the transport operation Is taking more time
value and long delivery time  and is getting increasingly expensive with higher risks in-
are Important considerations. volved.

for the end customer.
TLM™

The Solutions:
Siemens is pooling with TLM™ “TRANSFORMER LIFE-
Maintaining your individual  CYLE MANAGEMENT' the most reputed and well experi-

+ transformers or your  enced transformer experts, providing the most effective Life
‘entire transformer fleet at Cycle Service solutions to all of your power transformel
maximum operational level,  independently of their age and their origin.
is our prime abjective.

The Siemens TLM™ s based on the appreciated compe-
SITRAM® Solutions tencies in all Siemens Transformer factories, which are well-
have been designed as the  known for their high quality and low failure rates. Additian-
most effective lifecycle ser-  ally, TLM™ is progressively expanding with new TLM™
{ices sultable for any power  Service hubs, and Is providing any service on-site with it's
{ransformer, independently  state of the art mobile workshops and unique on-site test

of their age or manufacturer,  faciliies.

TLM™ Transformer Service Activities - Transformer Lifecycle Management™

re information contact: +27 11 848 1300

y.neale@siamens.com / michasl.navarria@siemens.com sl E M E N s

Answers for energy.




United Kingdom

Invthe UK, utilties have reported non-technical
losses o berin the region of 0, 2% and 1%, e,
comparobleto the levels observed in Australia
ond New Zeoland,

The United Kingdom Revenue Profectian
Association (UKRPA) resgonded fo an Ofgem
consultation 22 March 2003) with an
asfimata of 1 1o 1,5%,

Summary of NTL loss reduction
methods

The themes thot emerge from a comparisan of
the practices smployed in non-fechnical loss
reduction around the world ore os follows:-
Meosursment and estimation

Al utlties mensures “top down” losses o8
the differance betwsen purchased energy
ond energy sold. Energy Australia's study
of lasses provides an argument in favour of
measuring lasses on @ 3-year rolling bosis
1o ramove seasonol variations. All estimates
of nan-fechnicol losses are bosed on the
accuracy of the calevlation of technicol losses
(assuming that administrofive losses are

punishing poor communities. If fhe problem
is deoltwith by local offciols and employees,
whes undessiond and heve influence in the
community, then a changs in the oftitudes of
tha community is more likely.

High loss circuits: High loss circults are
identified and orgsted for inspecions on
“saturation” basis.

Billing exceptions: Where billing exceptions
suggest electriclyy piferage b a possibiliy,
the wfilty contacts the evstomer (by call centre
outbound call is efficient] to ensure hot the
customer is aware that the uiily is viglant;
this creates o perception within the community
thot thece s a high risk of being caught if o
customer engages in ilegal pilfarage.

Anonmovs reparfing: ies provide
oppartunities for customens 1o report pilferage
anonymously, through o hotline, and fhraugh
an email link on the company’s heme page.
It is important to emphosise that the idenily
of o patson making such o report wil remain
onionymous, A relelively lorge number of
pilleraga cases are reporied by disgruntied
‘employees o during domesiic arguments

Pra-payment metering: Has successfully

¥
of total system losses, Some ufifities meosure.
‘enargy sent out of intarmediote paints in the
distribution network, e.g. ot 334V and 11 kv
substations and/or distribution feeders, and
reconcile the energy ogainst consumption
recarded by electricity mefers that are
downstream from the mefer locaficn. The
mast comman practica is fo install metering
of large subsialions on the high or medium
voltage sida.

Detemence

Resaurce allocation: Large users account for
high proportion of the reveriue lost through
the, and revenue profection resources aré
allocated on the basis of revenue lost.

Large user inspactions: Inspections ore made®®
on random but frequent basis in order 16
create perception in the minds of lorge users
that there s a high risk they will caught  they
resort fo eleciriclly pifferage

Lorge user off-cyde meter reading: Off-cycla
meter reading is underiaken on random basis
fo create o perceplion that temporary meter
tampering (befween normal cyclic meter
readings) is a high risk actvty.

Commenity programs: Filerage tands 1o
occur in close knit * where.

more difficult fo “ompar”,

Communal mefering: Communitias are
metered at a single remote location (where
fampering s dificul) and all customers are
biled based on o consumption determined
by pro-rating using their individual mater
recding. This octs 10 deter cflanders through
direct communily pressure.

Fines and imprisonment: The law in some
countrias is not always prescripfive regarding
the fine that o court can apply. In the cose
of criminal prosaculion, when charges are
proased and the police are involved, fines
and fail ferms may be detsrmined by the
coun, Jail terms are usually o lasi resort that
opplies whanthe porty found guiky cannol pay
the fine. When tha amount of revanue loss is
high, the utiity pursues the cusiomer in court
ond uses medic cannections to make sure
that the detalls. of the offences are reported
i1 the press. In the'USA, the law provides for
sirong panolties for electricity or gas thels

grading and punishmant is shewn in
Table 11

illogol behaviour becomes esicblished s
a culturol norm. This problem cannat be
tackled by law enforcament aloce as such
attempts tend 10 draw the communily closer
together. Furthermore there is o general

T e ]
Folany of the 3rd Degrme with
maximum fina of §15 000

Misdemeanor of the 15t
with o masimum fre of $10 000

Detection

Itis comman o fing tha dedicated employees
are deployed in order fo check large user
metesing ond mefering installatians on &
rondom but regular basis whenaver electicity
pilferage is having o significant impact on
rovenve. Thesa stafl are: usuolly organissd
and treined under the oegis of a revenve
profection department. It s imporlant that
this department repocts at the highest level
in the utiy

Meter reoding stafl may also be trained
1o defect the most obvious cases of mefer
tampering and illegal connections, but this
is not observed 0s o best praciice or even
@ widuspread prociica. In some countries
such as the United States, Australio ond New
Zealand, fhe use of oulsourcing hos worked
‘against this pracfice. Americon Elediric Power
IAEP) is on exceprion where meter readers
are trained fo defect mefer fampering by the
revenue protection department. In developing
ond developed couniries there are concerns
regarding comupt behaviour on the part of
meter readers. In most cases mefer randers
are roloted 1o ensure that they do not develop
close relationships with customers. (Internal
auditors are somelimes used fo check on

meter roodors — one falliale sign i a mefer |

reader who preders nof fo foke fime offfor fear
that ene f his “customars” will inodvertently
tip off the stand-in meter reader fo any
arrangement that i in ploce).
Detection of iliegal connections in paricular,
‘and household meter sampering, is olso deolt
with by aperations employees. The rationale
far this approach is that thess emplayees
wsvelly hove links io the focal communiy and
soclol welfore graups. Once agoin fhare is o
sk thar employees may be tampled 1o make
arrangemants wit domestic cusiomers but s
s less ikely when these employees meve about
in feams.
Some uthiies measire-ond provide incentives
mm amp\wea performanca through the
Wh recovery fargets or by the eount of
mmm-dpd

lppr-h-u:{‘e“
Apprehension of customars who pilfer usually

ifmvolves the support of the police wha condudt

foint raids o cusiomer's premises with the
utliy

Greater than $50 but less thon $200

Misdemeanor of the 2nd Degree
with o maximum fie of $5000

Greater than $50

Misdemeanor of he 31d Degres
with & masimum fins of 52500

Toble 11; Groai

United States.
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22nd AMEU Technical Convention

National Code of Practice: emergency load
reduction and system restoration practices

¥'s of which the po
countries mare regularly exposed 1o he impact ol such threats, South African society is relatively unprepared for the

an essential part, is exposed fo a variefy of threats. Unlike

d measures to be

requires that
resilience of the country.

to manage such emergencies and enhance the

by R G Koch, J Correio, Eskom; A Dold, eThekweni Eleiricity; D Marais, ulhiathuze Municipality (AMEUJ; P van Niekerk, Energy Inensive
User Group; K M Motoung, NERSA; M Mncube, Depariment of Public Enterprises; ond P Johnson, NRS Froject Manogement Agency

NRS 0489 Edition | - Lood reduction
praclices, system restoration practices, and
critical ond essential load requiramens under
sptem emergencies - hos boan compild by
& working group Includin

(percentage of normal demand atthe time)

the South Alrican Elechricity Supply ln&unry‘
NERSA, government, and customer groupings.
(inter alia formal representation of the
Energy Infersive User Group). The document
specifically oddressas system emergences -
defined as: “a situcdion arising on the system
as o result of significant loss of generation,
transmission, or distibutien plant, and/for
where ofl due precautions ond intervarions
il prevant the infegratod power syslem o
Iocalisad part of the system from approaching
or enfering o state of collapse” (2]

Scope of NRS 048-9

NRS 048-9 Is o coda of practice tha provides
a national protocol for the managemant
of two cotegories of system emargancies:
Load shedding and/or curtailment under
national o regianal system constraints, ond
load restorafion after o nafional or regionol
blackout.
It also provides guidelines on the freotment
of cefical loads; addressing essentiol power
raquirements of customer installotions;
and mensures 1o be taken within individual
cusiomer insialkafions in the event of supply
interruptions or load shedding/curtailment,
Key concepts and definitions
Thes code of proctice provides o set of ndfional
definitions (cemmon vecobulary) for concepts
calated fo system emargencies.
n.,, definitians ara:
Blockout: unplanned loss of supply over
a wide geagraphic ares (e.g. nafional or
regional area).

p

Normal demand prior to ECS|

Nommal demand under ECS

Normal demand reduction
associated with the energy
conservation requirement

Normal
oper ation

Ene;uy /pl;ﬂ'
conservation

Fu

1 Emergency load reduction required bofore nd after anargy consenations schame imglemeniation.

Natified load curtailment: load that is
curtailed within hours (typicolly within 2 b}
of the instruction being issued
Load shedding; load reduction obiained by
disconnecing load ot selected points on
the transmission or distribution system.
Automatic. lood shedding: load that s
shed by outomatic defence schemes in
respanse fo o sudden threat 1o the system
- sudden irip of severol generation
units).

Monuol load shedding: lond that is
ovad by o human aperotor.

Load reduction: the reduction in system
lood fhat con be achiaved by load
curailment and/or load shadding
Essential load requirement: mi mwn
customer load requirement
Feiiatin R o rtor) o
d;uﬂnnd:mnﬁzummpunmlhmim
3 ™

a i
fram customers who are able 1o reduce

d physic
plﬂ’\h’lqu-pm-nl for nationally erfical

or its egent).

Immedliote foad curtailment: foad tha is
curtailed within (typically 10 min) of the
insiruction being issued.

il by the customer 1o the
licansee

Critical loads: loads thot should s for o5
possible be protecied from fhe impact of

TNRS 048 WG Members: A Dold, A Kochelholis

Chatarion, & Mosemola, i Feterson, D Bhana, D Maro,
I Mares, M Kneen, M Matoung, P Jaege, P van Niskerk, R McCurrach,

Additional Task Team Members: A Van Zyl. G Neurnalo, | Cormeia, T Corolin, M Mncube, P Boys, P

toad shedding arloss of supply n order fo
either maintoin the operational indegrity of
the pows: system, or fa avoid o cascading
impact an public infrastructure

Load reduction principles

The (smergiency) lood reduction pracfices
in the cade of proctic am based on seven
principles

The integrty f the nafional aulometic
under-frequency load
shall ot be materiolly compromised by
manuabload-shedding or curtailment

All customer installations shall be
considered for lood reduction under o
systm smargency, boted on broadly
equilable porficipation by customers
Crifical and essential load requiremerts
shall be oddrassad in accordance with |
code of pracice.
Time-| hmud manual load shedding shell
be applied.
Load ;»-MMB schedules sholl be
developed, maintained, and be avoilobie
1o customers.
Load shedding schedulas and cudailmen’
requiraments shall be defined up fo @

G Botho, G d Bewr, | Siguebela, | Rekane,
F Koch, § Delpors, !mﬂhnmm U Minnon, ¥ Shikoana, ¥ Rompersad, P Johnsor:

AMEU Procesdings 2007)



predofined maximum lood reductien.
Whars mors lood shedding is required,
this is ragarded as an exiremo system
condition explicilly excluded from the
above principles 1 to 5, and which will be
hondled in aceardance with the sitvofion
Brovalent ot the fime.

¢ Load reduction achisved under on
enargy conservation progromme sholl
not be considered us emergency lood
reduction, i.&. a customer comphing with
the full reduction requirements of such
@ programme shall sl be raguired 1o
reduce logd under o system emergency
in accordanes with the requirements of
this cods of practice (Fig. 1). Exemplion
fram early stages of lond shedding may
be considered for customers who achisve
more fhan the required reduction-

National generation constraint

The specific reduction in load required
1o siabilise the system under o nefional
generaion canstraint will be diciated by the
conditions prevailing ot the time. In order o
faciltote the development of load shedding
0nd curtailment schedules (ihot con be mode
Svallabla o the public) pre-detormined stoges
©flood reduction are specified. These stoges
ore summarised in Table 1. Under @ system
emergency, the Nofional System Operator
will daclare the opplicable stage of load
shedding,

Lood reduction: stoge O

Stoge O represants the first sioge of load
reduciion under o system amergency. f is
infended 1o be available o short nofice and
i3 hence unschaduled, The actual leve of load
reduction colled on will be datermined by the
mount of fond mode available by cusiomers
under the immediate curtailment option.
Customers eligibla fex this option sholl meet
‘the following requirements:

on the some circuit 05 other customers
thot are on the lood shedding acheme]
Where this customer reprasenis over
80% of the load supplied by a specific
foeder, curaiiment may be considered
Alrernatively, where the customer con
affer the equivolent load for curtailment
for the fofal feeder, curtaiiment may
considered.
Actuel load curtailment instructed during
an event meeis the requirsments ogresd
on with the licanses.
Curlailment in the event of @ system emergency
js considered an “Imposed” raduction rather
fhan @ contracted reduction as in the case of
demend-markat perlicipotion (which in many
coses will hove already been colled upon
before the emergency).
Customers who participate under the
immadiate load curtailment scheme
[stege O)
Shioll be excluded from stoges 1 and 2 of
Toad shedding and/or curlallment uniil
24 h ffer notice 1o reduce under sloge 0
hos baen given, and shall nat be called
upon again within 24 h during sfoge 0.
May ratum 1o nomal demand after the
agresd curtaiiment period wbiect 1o the
gy

shall be scheduled by ossigning customer
loads 1o specific time slots. Schedules shall bs
prepared from 0&h00 16 22600 daily. Where
possible, these schedules shall ba designed
¥ minimise the impact on various tpes of
customers in the selection of fima slofs. In
tha interast of “stable” schadules, published
schadules might indicate. that eustomers are
impacted for 2 h avery second day under
siaga 1 and for 2 h every doy under stage 2
{i.e. stage 1 schedule is doubled In
frequency).

Stage 3 schedules sholl be prepored fo meet
the odditional reduction requirement an a
24 haur basis. In the (unlikely) event that
national lood shedding is quired between
the hours of 22h00 and 06h00, such shedding
shall be undertoken an an ad-hoe basis under
instruction from National Control.

Although utilities would establish fime-bosed
schedules uiing specific fime siofs (e.g. 2 1),
customars may engaga with utlitzs o consider
ltematives such as doubling the durafion of
oeing shed, whils! reducing the fraquency of
such shedding. Such discussions need 1o be
finalised well before on emergency 1o ensure

e

0,1,0¢2)

Moy not excead normal demond during

he emergency:

Shall participaie under the deloyed

Somimant o1 shedding schomes for

stages 3, ond 4 i required.

& Moy revert 1o nofiisd curiailment within
24 hnotice fo usly.

L50d reduction: stoges 1, 2.3

The national level of reduction required
under stages 110 3 1s defined ot each sfage.
o3 0 percentage of the nefienol load. This
reductian is ochioved by both lood shedding
{according to pre-defined -mdulasg m4 by

* Arloost25% o

ovailable for immediate curlailment.
This curtaliment can be moiniained foran
period ofter the instruction is given
o curtail (e.g, for o period of 2 1]
The curtailment can be effected within on
Ogreed time frame (typically 10 min fo.on
hour).
This cuntailment does not affect the
intsgrity of the national under-frequency
load shedding schame (. load that is
00 the under-frequency ing scheme
may not be eligible for curailment under
this stage],

The required load curiailment can be

Measured ond verified.

The customer's essential load requirement

s mat during fhis curoilment.

Protection of fhis customer from lood
ing shall nat resul in the need 1o

excluda significant other load from lood
ing due to network limitofions fie:

fecognising this customer may not be

.

AMEU Becandings 2007

notfied curtailment
Al customers ore by defoult included in load
shadding schedules, with the excepion of:
Cticol loads and loads with esseniol
load requiremens, where such exceptions
ore provided for in the cods or practice
Leads that moet the requirements for
immediote or nofified curtailment
+ Sama loads fhat paricipate in the meri
order.

Load shedding (schedole)

intain load
Licansses sholl develop and mainfain
shedding schedules. Maintenance of the
schedules shall include ad-hoc Mvn-l_ms
I raspanse fo changes in the aperaiing
wrironment, s well as o formal review
every yeor.
I fhe cose of stage 1 ond 2 schedules, the
1ol lood required to ba shed by o licensee

3

it s noted that such requirements may not in
all coses be pessible fo accommedote.

Licensees shall construct lood shedding
schedules based on the normal feeder annual
peok demond associoled with o parficular
neder breaksr.

Licansses shall furh toke info consideration
potential diversity between faoder demond
30 s o ensure that the everoll reduction
mests the raquirement in each fime sloft
. shedding should atempt to follow the
natural load profile of their systam - providing
he fullallocation af peak]

Viharo technology options such os curlailment
by load limifing relays becomes available,
the schedules shall be revised accordingly
(i.e. shedding replaced by curtoilmen)
To oddress the potential implications of
manual loed shedding on the load required
for autematic under-fraquency lood shedding,
the following procadare shall be applied:
® Each control centre sholl determine the
load under its control.
Farthefirst 10% of system load required for
aufametic u&,r::-aqm\qlwdehddm
apercentage o this otal requirement may
ke allocoted 1o various time slots on the
load shedding schedule.
* A progoriianate increase in the availoble
fer under-fraquency lood shedding
scheme shall then be implemented 1o
that may nat be vailobls
in oy given time siol

In the cose of specicl events (such as @
national sperfing events involving large
umbers of people), cerioin loads should be



Stage. Type Reduction required from
load shedding
Sags 0 Unscheduled (agreed) Lood mads availabla for curailment | 25% demand reduction for 2 h
by iconsess / the public in response. | offered by cutomars who selec e
to an oppeol o evoid subsequent mediote curaliment opfion (pre-
ogesiof ool redockcn zifaad wilh ha il
o Soraied % ecuctor I st el o e | 10K ool e
ol WA cwRmary183d ookl wiin 2 o nosticaton
{5.9. 1000 MW ot system peck) {exchuing customas that heve
Soge 2 Schaduled 10% roducton i load profile of the, | 86<78d 1o participated undet Siage 0}
mational non-curaiimant load
o5, 2000 MW o sysiem paok]
e 3 Scheduled 20% radcion s loud prokierol he. | 20% redicion in nerraal darand
national non-cuRteiiment ioad peefile within 2 h of natification
{o5. 4000 MW ot spem pack]
T Drachesded frarocd] > 20% rehchon i ond proi of e’ | Ax nsind oy e Nlor Sy
national non-curailment load Operator of the fime.
5.5 > 4000 MW et system pock)
Demand
MW
Stage 0 - immediate curtailment (unscheduled - when instructed)
Minimum 25% reduction required |
=
e
Minimum 24hr period before
subsequent instructions.
Time
Demand
[
Stage 1 and 2 - shedding (scheduled)
Note: shedaing could be immediate depending inthe porls
Stage 1 Stage 2
100% reduction
Time determined by
™
-
. 2ahr interval (Stage 2) 480 interval (Stage 1) Time
Demand
MW
Stage 1,2, and 3 ~ notified curtailmant (when Instructsd)
[ | ] stages 182 Minimum 10% reduction required I
|5 | Stage 3 Minimum 20% reduction requred 1
e
Maximum
20 period
10 reduce
Ouration determined by nature of
Time

Table 1: National lood redudiion ressiraments o shecing and curoiimen] undss & d
ot A oy o ing | under @ system amargency - deckared by he nofianal system oparotar in the event of

L AMEU Procsedings 100"



femporarily protacied from load shedding. 1t
sholl b the responsibility of the licensee 1o
revise the schedules, whilst siill ansuring thet
the required load 1o be shed is ovallable.
Load curailment (nafified)
A licensee may idenily specific customers
that,in isw of being shed, can provide @ pra-
defined ameunt of lood to be curalled within
2honinstruckon from the licsnsee: Customers
who: meet the fallowing requirements will be
eligible for notfied lood eurtailment under
sioges 1, 2 and 3
* The customer shall offer ot least 10% of
normal lood for curtoilment undr sioges
1 and 2, ond 20% of normal load under
stoge 3.

This curtilment shall be mainoined for
the duration of the emergency.
The cunilment con be effecied within an
‘ogreed time frome (iypicolly under 2 .
The curtailmen) does not offect the
infegrity of fhe nafional under-frequency
lood shedding scheme. The customer
shall indicate whether the lood curlailed
1o obtoin the required reduction is or is not
9550 01 the under-frequency scheme.
The required load curtailment con be
Measured and verified.

stomer’s essentiol load requirement
15 mef during this curtoilment.
Protection of this customer from lead
shedding sholl not result in the need fo
exclude significant other lood from load
shedding due 1o network limilations
{te. this customer may not be on he
some circuit as other custamers that
are on the load shedding scheme).
Whaere this cusigmer represents over

Actual load curtoilment instructed durin

independent installations (e.g. o customer
may choose to complelely close down ane
plant while other plants remain in operation).
This amangement applies fo @ load reduction
required under G national emergency. 1 may
ot opply in the event of o regional ar local
system capocily conshoint.

Stage 4 (unscheduled)

The shedding and curiailment requirement
under stage 4 s unscheduled ond will be
instructed by the notional system operator
o the fime.

Operafignal informotion
Regional control centres shall provide the
nafional system operator with information
on the monner in which load reduction
requirements hove been implemented for the
various stages, Munieipal and matra conirol
contres shall provide the regionel control
cenires with information on the manner in
which load reduction requirement have bean
implomented for the various stages.,

The natianel system operator sholl make
doly system sotus information cvadable o
regioncl and municipol/meo conrol cries

the load reduction required i South Africa
~ i.e. the exports from South Africa 1o these
countries sholl be raduced by the same
amount under the curtailment opfion in
relation 1o each stoge of reduction fe.g. 10%
under sioges land 2).

Portcipation in the merit ordet

Where internuptible lood has besn confractad
on a commercial bosis o port of the mert
arder (.2. In tarms of o special pricing
agreement ar in terms of demond morket
partcipation] these may be: excluded from
the first stages of manual load reduction
schedules. Under amergency conditions,
agroament moy ba reached with these
customers on further lood curtilment,

Where it i technicolly feasible o islata
demond masks! porticipation customers wha
porticipate with & minimom of 25% of their
totol lond, these shall only be included in
siages 3 or 4. Emergancy DMP cusiomers
who participate with o minimum of 40%
of their total load shall nly be included in
stages 3or 4

generation

of the expacied need for emergency lood

raduction for the doy

At ha ime of publication of this code

of prochice, technical information on fhe

waekly systam siatus can be found of

o ashom.c0.20 — Le: the notional system

adequocy report

| the event of a high risk of nationol load

shedding, the nationol system eperator shall

(ssue on alert communication. In the event

Jhat national load shedding is initiated, the

jional

ol system perctor sholl instruct regiono

m canires on the level of lood reduction

oquired. Regional cantrol centres sholl

nstruct municipal and metro contral cenires

on the level of load reduction required.

o
an evant meets the ogreed

0 wih the licensee.
Whera such canditions ore niot met, @
fustomer shall not b igible to be removed
7o the lood shedding schedules (and moy be
Plocod bock on the schedule i the ocwal lood
SUrailient is not achieved during an event].
Eo¥omers who socipor underhe delajed
594 curtaiiment scheme may not excosd

"al demand for 12 h ater the smergency.

i 4o o thair customers. Such schedules
::tbpuw i print media, ovailable on
 website, and/or atioched to elecricity bills.
machanism forcommunicaling
ﬂm:ﬁbﬁ sholl be implemented.
‘Where possible, customers shall be notified
whon there is 0 high probobilfy that lood
shedding may be required.
moy chacse to define o spedific
that will ba notified by direct
SMS, telephone, emall),

Licansees
set of cuslomers
gon

11 he aven hcy not ochieve
e loag during o0

whils! the hu\ko&cdslﬂm-: moy Jacl_hﬂ:h

Fergancy the licensae sholl have fhe right
2 Sher the, customer gfier reasonable nofice
15 bean givan, o sholl have The fight
19 Place the cusicmer on the lood shedding
*shedule gaing fonword.

Costomey moy select to manage the
"*9Uired parcanioge reduction across several

B e 2000

selevision].
specific pravisions
Jatemnational cusiomers

border load reductien requirements
fﬂ‘h of least the some perceniage as

85

L

Where o metro or municipality hos smbedded
generation, and such generation is net already
contracted s an ancilkery service fo fhe system
operior, such generation moy be used fo
offset the load reduction required under
emergancias. Such generalion may be offered
o5 unscheduled raduction under

Stage 0, pariiculody where the possibilily
of further stoges of lood reduction can be
ovoided. Whera fhis generation has been
considered os port of the load reduction
required during subsequant stages, offering
such generation during stage O shall nat
increase th requirement from
municipoliies/metro’s during subs
stoges of load reduction. Offering such
generation will reduce the likelihood of load
shedding being called upon i.e. stags 1), *

Geyser control (hat worer siorage)

If geyser contrel is used a5 o nomal port
of managing peak demand by a licensae,
‘additional demand reduction will be required
during @ system emergency. These may
however ba useful il implemanted during off-
peok periods under emergency condifions
Geyser control shoukd be used with core o
ensurs that load pick-us doss not negate the
demond reduetion required. Geyser contral
may be offered as unscheduled reduction
under stoge 0, under the same canditions
indicoted for gensrotion {see abava in Metra/
municipal generation).

Voltage reduction schemes

Voltage: reduction schemes may be apglied
on carefully selcted feedars fo reduce




damand d an emergency - where this

ofthe pracices i i part of NRS 048, I e

o“budwmdavd-shllhnmludad(mm
i

is not likely 1o result in of the
requirements of NES 048:2 fminimum power
qualiy standards) (3)

Smart metering/lood limiting

Smart metering and load limiting sehemas
should be considersd as o technology
solution to it the impoct of emergency load
reduction o0 customers. Application of fhese
technologies on feeders supplying erifical
loads shauld in particulor be considared
Smart mataring ond lead limiting schemes
moy be used by licensens to off-set load
shedding rquirements (stoges | fo 3). Those
echnologies may bo offered o3 unscheduled

o dar stage 0, th

case of infhis part

of NRS 048, licensees and customers shal

co-operate in oddressing the requirements
of these loods by considering of least the
following alterntives:

» Exclusion from locd shedding schedules
and curtailment requirements. This sholl
in pM:lph b G e where the
load con be hat ciher loads.
il peen sl
fom sl i s exclusion from load
shedding is possible whers the cusiomer

load is supplied dwmdh or where smart

miting

e reduction

Coal mines supplying power stolions:
Mines supplying power stations (induding
co-ganeration plant) shall be excluded
from load shedding schedules:
Educetionol ciites: Genesolly cducotional
fociities sholl beincluded in lood shedding
schedules, but may be declared os criicol
Ioads by national or provincial governmant
at eriicol fimes of the acodemic yeor
Critical loods ossocioted with essential
services: Police, fire fighting, ond sther
essentiol services shall be included in

hove bean \rvsquld on nl\ loods on the.
feeder).

possibilty of further siages of load reduction
con be avoided.

Customers exceeding ECS torgets

Customers may be excluded from load
reduction undar siages | ond 2 [not stages 3
and 4) under the following canditions:

* Where if can be demanstrated thot an
squivalent demand reduction fin MW)
accompanies the energy saving

® The cusiomar mests the requirements for
notifid eurtailment.
The saving has not besn fraded in terms
of ECS rules.
The aquivalent demand reduction (over
and above tha ECS requirement) is
squivalent ts the stage of shedding
required from the system operotor — L6
the customer may be excluded from
stoge 1 and 2 shedding if the customer
demonsirates o continuous demand
raduction of 0% over-and obova the ECS.
roquirement

The custamer shall demonsirate tha the

reductian achieved is not relafed o o

reduced outpu of the plont, but due fo

actual process savings for investment in
local generation).

The saving sholl be in piocs for o year,

and the exclusion sholl be reviewads

annally. A

Should the customer not meed-

shedding or curoiiment schedules. The
Jicenses shall notify the customer th this
is the cose.

e

forload curalment, the critcol loads can
e aecommadated under fhis option

1f shedding is required, coreful selection
of the spacicfme of doy thl o crical

sholl provida their own badk-up faclifes
Frocesses shail bo in place to provide fire
fighting services with informotion when
foad W bt commanced: s e
event of a fire these sonvices shall liise
heeck o oo s ok et
purnping b required.

Tol The

load is shed {i.e. when it is y
impocted).
Interventions within the installation (e.g.
appropriate backup supples). In the cose
of many crfical loods, it s necessary fo
e installation in the ‘event of o
“pormol® sipply mlmmplian, ie. due o
 local network outoge.
Implementing praracnls for intaraction
cuslomers operciing crifical
Ioads ond the d-c‘nvw supply uf
[For example, provision of o dired! line
af communication 1o the: ragional or
municipal/melr control centre in the event
thot the on-site backup supply fails.

‘The following toods are spcificelly considarnd
o8 crifical loads in terms of this port of
NRS D48:

Public transport (e.g. roil): Matro/

commater il shall be excl

lood shadding and curtalment. However,

long-distance goods transport shall be
ired o poriicipate in emergency lood

shedding or curtailment. Licansees shall

iteroct fo ensura that logd shedding

facililies of talecommunication service
providers shall ba included In load
shedding schedules. These cusiomers
shal provida thelr own bock-up failfies-
Troffic lights: High impoxt infersections
[those that would lead o significant
‘congestion on major highways, in ca

business districts, or imporlant access
peints) should either be equipped with

systoms able 1o support the supply

buckup systoms

for of lsast 4 h or efiectivs dasloyment of
pointsmen should be plonned. Confingency
lans shall be implemented for medium-
impoct intersections 1o ensure that raffic
flow is mointained plans may include lh-
cocrdingted deployment of paintsmen
i o, oms on ha thhs)
Airports: Airports sholl be required fo
participote in emergency load shedding
or curioilment, Where an airpor is on the
load shedding schedule, the scheduled
tima for shedding sholl be between the
hours of. 09h00 and 17100, The ficensee
canfrgl centrs’ managing the emergancy
load reduction of the irport sholl provide:
the ciport with difect communication

railline crossing differant supply arsas:

o Water: Water supply systems 5o power
sotons finchdng co-genarsir hol
be acluded on. Potable
mnnm systems sholl ba ncluded in

systems 10 opfimise the scheduling of
these systems on fhe load shedding

i the case of a regianal constroint.
This exclusion shall only opply fo exisiing
sites.

Critical loads

Licensees are: requirad to appropriotely
interact with customars in oddressing critical

\wdl can be maintained.

.

ge: Generolly, sewernge system:
bt B inciuied jn Ioad Shedcing
schedules. Special attention shall be
taken to identiy inked pump sfations and
to coordinate load shedding fo ensure
that shadding will not resut in adverse
environmental cor is

feeders to which these loads ore connected.
Customers operafing crifical loads shall
evaluate their level of in ferms

Ioud shedding schedues
Rafineries and fuel pipe lines: Refineries,

and co-ope 10 the control room i
the case of on emergency fe.g. féilure of
backup generaiors). Profocals shall be-
in place for notfying these customers
thot lood shedding has commenced - 32
05 fo allow them to stort up the bockup!
generators if required. Airports shall
ensure that on-site backup supplies sholl
be available for criicol processes.
Major sports stodiums: These shall be
required 1o participate in emergenc!
shedding or curtsilment. Whers 4
sports. siadium is on the load sheddind.
schedula, the scheduled time fof

shedding shall be betwoon the hou™
of 08h00 ond 17h00. Stadiums shol
ensure that on-site bockup supplie®
shall bo available for criticol processe
The licensee coniral cantra managi™
the emergency load reduction of e
sladium shall provide the stadium wi"
dirsct access o the control room I

mm:wﬂ
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the case of an emergency (6.g. failure
of backup generators). Where the
licensee s notified of o major sporting
event, protocols shall ba agreed on
for notifying these customers fhat load
shedding hos commenced — so as

10 allow them to start up the bockup

generators.

Hospitals and medical focilties: State

and private hospifals shall be freated

equally. Hospitals with life support
systems:

- Shall be included in load shedding

dules.
- These Hc:p-la\s shall provide their
own bacl jes ond shall be
raquired lu daclara ther essenil 0o
requirements.

- Protocols sholl be in place for hospials
1o contact the lacal operations cenire
directly in the event of an emergancy
example, il the back-up ;uc.\mwm of
service of the time of load she

- Protacols shall be in p\mimmahmg
fhese customars thot Ioad shedding has.
commenced — 30 0 to allow them fo.
stort up the backup genersiors.

Hospitals without lfe support systems
shall:

- Be included in logd shedding

schedulas,

- Hospitals shall ba raquired to declare
their essential load requirements and
should, if pracicable provid their own
back up facilies,

- Profocols shall be in plac for hospitols
fo contact the local operations cenire
directly in the event of on emargency.

 Protocols shal be in ploce for notiying
these customers that load shedding hos
commenced - 10.us 10 allow them 1o
start up th backup genergfors. Clinics
and medical centres shall be included

inload shedding schedules.
Clinics ond medical centres shall be
required 1o declara thair essantial load

requirements, but are not clossified s
:mml loads.

lic health ond sofety: All officers ins
:hmw- of public bu\ld]w and focilities
shall be required fo ossess the. i _,;lﬂ
10 the public associated with pos
Kr\Mmpﬂnmnnd declare their .mnl\a\

d requirements. By excaption such
b«iidmn:wlvdm;mﬂybﬂw idered
as crifical loads.
ucur product: Where

tru or damage fo plant,

equipment, or or fociltion e darvpd
production of a nationally eritical
praduct, the minimum power required to

of black-start facilifies). The plons sholl be
reviewed annually and shall take essentiol
load requiremants into: consideration
National Disaster Monagement shail
overses the development of muli-sectoral
plans for & counry response fo a regionol
or national blackeul.

Individual licensees are responsible for
developing, maintaining, and festing plans
for restoring supply after a regional or lacal
blackout. These plans shall be raviewed
annually and shall take essential Ioad
requirements info consideraion.

Customers may be required 1o cooparate
in exercises related fa blackou!
praporedness.

Essential load requirements

An essential loads register is required by o
licensee for the prioritisation of restoration
of supply in the case of o blockeut. It
is criical for customers 1o provide the
necessary informotion 1o ensurs that
they are prioritised for restoration after
o blackou! event. The essentiel load
requirament is the minimum customer load
roquirement should stage 4 load reduction
bbe implemented.

Licensees are required fo collect sssentiol
load dato and fo apprepriofely address
customer essential load requirements.
Licensees shall nofify customers of least every
twar years that such information is required. A
licensee shall provide its upsiream eleciricity
supplier with the power supply requirement
1o mast its own esseniial load requirements
and that of fs customers. In the absenca of
o submission from o licansa, the mazimum
sssential load allocated 1o o licanses shall
bo 10% of the nofified maximum demand
A licensee shall evaluate its essentiol
power requirements, and whars thesa ore.
greater than this amount, this will need to
be justified based on individual essentiol
load requirements from its custamers and
essentiol load requirements in its area of
supply. The upstsam licensee shall notify
the licensee. of the ogreed essential load
requiremant. A licensee cannot guarantes
that essential load requirement can be met
under all supply emergencies.

Customers shall noify theic licansee of their
essentiol lood requirements in occordonce
with the format in NRS 048-9. Such

05 an essential load requirement,
Blackout restoration
The national system cperator sholl ba
rasponsible for developing, maintaining,
and festing plans for restoring supply ulter a
national blockout {including the availobility

shall be:regulorly (at lest
wvery o yaars) updated by the customar
10 reflect any changes fa processes and/or
requirements with regard 1o safety or the
enviranment. Where o customer does not
provide an essential lood the

no such requirement exists. It is incumbent
on @ customer to ensure that appropriate
meosures are foken in the cose of o failure
in the supply of electricity to an essentiol
Iood. The essential lood requirement may
be subject to verification by the licensee
in terms of: o critical sofety requirement, o
crificol environment impoct requirement, ond
o crfical nofional product requirement
Where the submission does not mes! these:
varficotion requirements, the licensee shall
inform the custamer. All custormers shall be
antitled to provide licansees with essential
load doto. Cusiomers with essential lood
requirements sholl ensure that appropriate
back-up systerms ore in place, as restoration
times cannot be guaranteed for the vorious
possible system emergencies thot could occur
Al customers in the following categories
shall be required fo provide essentiol lood
details: deep level mines; hospitals ond
‘medicol centres with lfe support requirements;
sewerage systems; prisans; refineries; and
nationol key points reliant on elecricity for
their core operations. Supply may be cui
off te o customer if this customer excesds
the nofified essential load dota during fhe
restorafion process.

Technical considerations.

Many municipolities and some metros
requirs the manuol switching of circuifs. This
may impact the ability o switch at feader
level. In such cases is may be prudent/
necessary 10 switch ot o point further back
in the network. This may impact customers
wishing 10 be cansidered for notified or
immediole curtoilment.

Core needs 1o be faken when relurning
load ofter it has been shed, Cold load pick
up may be significantly higher than normal
full load - placing he system under sirasses
beyond its design limits.

Conclusion

NRS 048:9 provides o national code of
procice fo lond shedding and system
restoration under smergency condilions.
As such it answers the call mads by many
stokeholders for a “national protocol fer
load shedding”

“This first editian is basad on the limited options
presently available for demand reduction.
It makes allowance, where possible, for
load curtailmant rother than shedding.
Whilst this edition oddresses the phased
infroduction of new demand managemen!
technologies (such as lood limiting relov®
and smart meters), future edifions con be
expected to further emphosise the use of
s A N ey

licensee shall be entitled 1o assume that

0 7e3p0Nse 0 @ system emergency. Asa Mot

AVEL Frocesdings 2007 J
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Appendix A - Summary of the
development of load reduction
processes

Appandix A

llustrates the prog

ovements in nationel load shes
hove come ino effect since

2007/t

safion of key crileria s

0. solety and er ; prediciabiliy of
shedding; equitoble porfcipafion; sociol impo;
economic impact, ond lechnical impaci)

The lost three eriteria moy only be opfimissd

onca “universal curtiiment’ s possible using
smart metering and lood limiting technologies
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Voltage power optimisation: energy efficient
facilities for municipalities

safe and

Effectively managing and improving the pee supply whu- dcna soaray - brief overview of efficient,
uality wi

reliable voltage
manner.

To dote, moking signiicant electieity energy
savings within any faciliy hos often meant
making aither signiicant shilts in process
procedures, or making mojor investments
aeross variaus fechnologies. The maiorily of
*easy” savings in eleciricily have ofien come
from infroductions downstreom of the mains

distribufion room: usually ochisved with
the use of low enargy light bulbs, complex
manogement confrol systems, upgroding 1o
madem equipment that costs less 10 run,
Iighting cantrol systems, motor controllers or
just simple inifiatives te remind stoff 10 fum
off the lights! Few peaple however consider
fully ond deal with, the actual quality of power
thot thay recaive from the grid and that enters
their building.

Mest facillly managers of buildings, plact,
workshops, elc seldom question fhe electricity
power quality that they recsive unti some
inexplicable problem crises. I¥'s o bit like
putting low grod patrol in your cor and then
sasing you are gefing less perfomanes. So,
how do you get better elecrical “fusl” when
wo oy hve one stordord “Husl® type that's
available

Ever sinca Ohms Law, sciantists have fried
various means and methods fo manage
voltages from the supply and thus effect energy
avings. However, uniil recently the

ta do this have been unceriain, relafively
inefficient ond/or unrelioble, thus negating
the whole objective. Fortunately, the Jopanese
have solved this problem, probably because
they had fa tockls the same pressures o
el and energy prices, going bock well c¥sr
1en yoors age, that we now foce today They.
focused a lot of atiention on the incoming
electricity supply valfage levels and quality.
And in response they invented and pedeciad
a uniue technalogy specifically designed o
save energy ond improve slechicity supply
quolity - efficiently ond refiobly.

The benait of this approach Is obvius in
that on entire site would then be able fo be
mad enargy efficient in ane hit This nat anly

by Alon Palmer Fower Opfimisa

gy savings in o nen disruptive

o ne o wer

& daw é&

Fig. 1+ Single pharse vsbage fimits.

{ond recssuringly ollin the knowledge these
dded fechrologies ore been well profected
end fod perfect opfimal power).

So why are volioges on issue?
Voltage limits and service levels

In South Africa, whan we plug into the
sleciricily mains, most of us don't give
any thought about haw the voliage level
might ofiect ihe efficiency of our elecirical
equipment. We know that when fhe voliage
isfor 100 high, light bulbs alow more brightly,
‘motors heat up ond vibrote (and saturotel, and
all aquipmant will also breok with olarming
(and cosil) regularity; whilst with very low
voltages, TVs will ficker and motors stnuggle
and possibly overheat (current surge, e1c ). In
between these twa exiremes, though, there is
o voltage ronge within which the sffects ors
more sublle and less noficeable, but can still
be vary signlicont i erms of energy efficiency
and cost savings.

The statutory volioge band, within which the.
South Alrica eleciricity providers deliver theee

but also ansures the whole focilify and ifs
squipment is receiving optimal energy. This
is oddtonally imporiont i fhal fhe incoming
its's pow is than cleanad up and prepared
for the application of any further incremental

phase electricity, has chonged in recent years.

irom 380V ks 400'V 220 V sngle phowe o

230 M), plus or minus 5% for +10% in the

proscrbad range: within which af alsciricol
Py

oble ffe
253V, See Fig. |

207 Vand

It is not uncommen for eleciricity companies
to set voltoges slightly towards the high end
of the siatutary band for o lorge: proportion of
their customers from the point of final delivery
They da this for a few reosans:

®  Theyneed to.ensure thot the cusiomer of the.
endlo m:-;fo;:lwwbummbndmtw!
o igh voltoges. (due to vofioge
drop v e dikence durbuted).
Higher-valtage transmission produces
the componies
fransmission systems, 30 it soves them
maney 1o keag the volloge high
' Lowe volloges mean less anergy and fhus
less incorne.
1f he: power utiity adds mors cusiomers
1o on existing feed, they fend fo increasd
ol 10 nsure sutficient energy reaches
oll new and old custamers.

.

As o consequence o large proportion of
industrial consumers recaive higher thon
required valioges for some if not oll of the
time.

Optimising veltages and power
management

Whot does this mean for @ municipality
Wnll 0% major power users they ore ver/

. Thereiore
all single phass electrical devices must be.

%

significan!

paricds of e foien, without knowing. 1

AMEU Proceedigs 2007 |
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and thiy i5 thus wosting their own ensrgy
What the Jopanese hove dane (and maw
9155 many other mojor carporations ond
OV8imments - and evan snergy producers
~ 018 now using it around the world) is 10
Use new technology to reduce ond stobilise
their voltages 1 o safe level and save money
9nd enargy, Thase ore over some 180 000
8ites oround the world now benefitting
10m this. As municipalities are also energy
*sellers they may be reluctont fo promote
"he: same technglogy fo their custamer bose

9" Obvious reasons, but remember wo
Things: inevitably the custamer will do thel
N Bnergy efficiency actions, and secondly
 their customers used auch tochnology
"hemselves then the municipalities will
Benelit diractly from lawer customer KA

AMEU Mosnadings 2009

Fig. 3: ¥oltage manogemen echnology squipmest

losds which the municipality con ressll.ar
i 1o dfer infrostructure Invesimens
\What doss voltoge optimisaion da (aleo

It is sstimated that within the cities and
environs probably 60% plus of the faciliies.
will be in this over-voltage situation. The
savings achieved will vary with load types
and the axtent of over - valiage levels.

The added benefits from the other functions
of such technology are also persuasive
Typically, users will see large sovings on
extended squipment life, lower maintenonce
costs, impraved hormonics ond power
factor, improved phose voltoge balancing,
reduced neufral currents, and o lot less
production down ime. Similarly, such
technology also acis s  voliage fransient
or spike protactor, and hence mony mai
corparations and large data cantres okc use
it not anly for energy management, but alse
1o protect sensifive equipment, compuler
faciliies, rbofics, and the like.

The gragh in Fig. 2 shows an Eskom
tested South African example of energy
measursments befors and ofter using this
technology. The data was independently
measured in five minute KW consumption
readings. Voltoges in this example were
reduced by on average of 8%

How does voltage optimising
technology work?

Itfiters, ptimises ond manoges volioga fevels.
down 10:G pre-set level in an efficient reliable
safe ond automated monner. In this way, the.
Viin P=V2/R is reduced and energy saved on
your upstreom supply meter,

Many peaple, howsver, think that just
ki A v Tl o U bl vk
transformer side, would sfill save substantial
amounts of energy. | am afraid this is wrong,
and has aften proved so by empirical studies
in Europe. In these instances same small
savings wera indeed made by doing this,
but the savings achieved were fhree 1o four
timas lower than if they had simply insialled o
voltage management technology downsireom
oftheir HV ranslormers. Sawhy are the rasuls
50 much bettor than i they hod just reduced
volioge o the MV ransiormer? "

First, it is rorre 1o find an MV translormer with

er opt

known as voltage pow!

The technology daves energy and lead by
s means, including outomatically and

variou 2

diciontly reducing voltoges down 1a.a

of
very
lovel within fop dawn ranges. This

rese!
B ot fha voliage levels are managed
o predetermined safe ronges. Il thus

suras oll equipmant works ot its best
o d aficiancy levels, butwithout the wste
O atod with upword fuchusting voliage-
2 ent installations in South Africe
e ors are ocheiving 50¥inDs ronging
{rom 8%so 12%an energy kWH n‘nnn;::?‘
even higher persaniage cost ww:sddsd
VA lood factors are colculoted ond added.

custome

9

L

e than 5% red the exirg
3% to 5% that would be left to manage bas
ot baan faken advantoge of. Secondly, the
technology is 30 eficient that it hos losses of
fust 0.3% o less through its ensire cperating
fonge, becouse it is a complately different
design ta ronstormer fechnology. I is olso.
solid state ond so reliable that it has no
mointenance requirements, and s actully
designed to lost betwean 35 years o 50 yeors
Thus vinwolly ol the sovings mode are passed
through to the customer and are not loat (via
heal, vibration, noise; efc) os in the process
of tansforming in a tradifional ransformer
design. Some othr reosons fo consider, am
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22nd AMEU Technical Convention

Role of human risk-taking behaviour and
legislative standards on electrical incidents

South Africa has, due

‘and as such, this would

' P health and « than
The puspase of the study is fo determine what influence the individual's perception of risk has en H&S practices in the

South African elecirical industry.

In mosi elactricnl engineering enviroamants,
individucis usuolly perform, 1o a cedain exent,
specialist tasks on their own, With this in mind
1 would be advantogaous fo understand how
elecirical workers' parception of risk ollows
him or her to perorm ceriain job functions
.3 hoolthy ond safe mannor The selection
Process of persans o perorm cerain fasks
should incorparate both the specific aspects of
the joby and she choracterstics.ofthat indwiduol
that moke them best sued to underiake such
ks,

Rik percepiion ond the indwidual’s offudes
fowards HES is reloted to o tendancy of
Tesponding in'a given situgtion in a padicular
¥y, and by not faking this info considerafion
the current approach of forcible compliance
“ifh standards, creates a fendency of resstance.
Actording to Siranks {14] the attitudes of
iduols fowards HAS comprise of a cognifive
Component and on affective component
The cogilive companent is concemed wih
his and knowledge related to perceiving,
femembering, judging, reasaning, ond the
Onalysis of @ scanario. The afieciive component
Onthe iher hand, s concemed wih emotons o
Joelings of anmction orrevision. Both of these
OMponans play a criticel role in an indridual’s
Tk bebariour prokle”
Sk 1] postotes thot reaction sk con be
Stiribuied 1o sensitivity 1o technical, sociol and
Porchologicnl qualiies of harards thai are 1ot
ell medelled i tachnical sk assessmen's, The
iMportance of social values in risk percepion
9 ik occegtance has thus becorme apporent
%ﬂhh&mﬁ],mmumrﬂgﬂr's
T8t voluable resource and os such need 1o
Mainkained, by undersionding the potental
20 indhidual hos fo confribute 1o eccidens.
Menogement wil betier care for this mast
"0luoble resource of an organisation

Siven thot riskc percaprion s argued 1o be
arlfioble, on increasing number of studies

ocised o cufurol ond ool diffarences
" sk percaption, A fmw shudies have focused
N COuniries such as Japan ond China, but

loging countries on the whole have been
o [18], The need for esearch reave 2
; ' Sifcol companent of HAS manogement s
v of the increase in serious occidents

Mgy
| Procasding, 2009

by Willerm 1 du Toi, Sarek

n the eleciricol
indusiry of South Alrica.

Review of the literature
HAS in fhe efecticol mainfenance industy

The Seuth Alflican slectrical engineering and
moirtenance environment is foced with unique
problems, which in fofaly reflect on the wider
problems focing enginesring in Sauth Afica.
Skill shartages due o @ change in legislation
and funding of apprentices, fechnicians ond
enginnars ond the ineffocive implementation
of troining by selective Secior Educational
and Training Authoriies (SETAs] resulled in o
shortage of irained engineering siclf. Due to
thess focors and th ineffective managemart
of oppiicable legislaion ond standrds, the
quallly of services is deteriorating. A study
conducted by Paivinen [B] to defermine rigk
percaptions ofelechicol rodesmen, defarminad
that electrocuions were 1ot rofed os @ seriovs
sk compared fo that of warking of heights
Poivinea [B] postulotes that electrocution may
be such o close work assacioted risk fhat
s risk ts underestimoted in risk analsis by
elacricians.

Due to the physical environment of electricol
maintenance work, the parception of dangaris
related 1o competence rather han the refianca
on human sense.

h Africo, electrical malntenance

In Sout

uv"gﬂmmlinnl ond municipalfties cannol expect
o anoge HAS i fhe soma contest a5 other
Sevaloped countries due to the following
inemal focors. These ore:

o Alowshilled wark force

o« An expanding ecanomy
A unique cuburol diversty
A low level of investment in humen copital

daion

of experience in South Africa

The slectrical mainienance industy is unique
in the danger i poses to service providers os
well s users, in thel the percogtion of what s
dongarous is nct easily jdged and fhe result
of expasure con be more exrerme thon in ofher
indusirios Timpop & Zimlong, {17].

Cuttural values and H&S

According fo Lonner and Malposs (1994] o3
quoted by Smalhwood [12] culvral values
offectthe view b risk. They cite Hofsteds's
canditions that he value of avoiding uncariginly
s  diroct effact o isk perception

Weber ot o [9] indlcote thet rorms ond volues
in a given cultire infuence. the behaviour of
members of hat culure. In addition 1o this,
everts andl cieumsiances over many generaiions
contribute to.the cretion of thoss values s o
cubural adaptation, Cubural norms can have o
dinect influence on fhe indwidual's percaption of
cisk and o whot extent risk will be foken.
Forsz et ol [9] beliew that the sty of culure.
coukd faciliote undersionding os fo-when and
why people behave in o safe manner ot work.
Culrurol volues thus affsct the way in which
poople fhink and bohave when facsd with
a sofety-related issue. This ospect in ferms
of vorious eullure interactions, in fhe South
Alrican workplace, is not acknowledged in
HAS swotegies,
Motiational behaviour
Aceording so Stranks [14] human foctors
behaviour ere defined
5.0 wide ronge of issues which inchude; the
perceptual, physical and mental capabilitie
of individuals, tha influenca of equipment and
system dasign on such person's perormance,
ond the organisational characteristcs that
o individuols” behaviour

Al
ot exposad 1o technalogy

A work forcs being exposed of a fasf pace
1o complex fech
According to Hall et ol 4

e profle of the
A

To delermine whal mefivates an indiidusl 10
siher inentionally or unintentionally behove
i o certoin isk faking manner there is @ nsed
o understand humon mesivational analysis
McCl

= ‘human copiol and
and dsmand for related
eodership folent has increosed. The primary

has 1o da with the why of behaviour, as
controsted with the how or whot of behoviour
The role L or

challenge hes

o procuremen gnd davelopment o skgic

L

L —

o Sigmund Freud names # unconscious infent




Moosure ECA _ MuN Aean
Measure ECA MUN Mean
‘Ancysed No) n ] B 9.75
Sample srotum (NoJ) 450 £ ot &89
Rasponse rave (3] 24 24 1 107

Toble I Responsa rates for the somple st

is o foctar contribufing 1o incidents ot always
taken into: occount,

According to McClalland [6) Fraud's early work
showed that peoples” mafives for what fhey do
in everyday e are often unconscious.

Al lin Teo ef ol [1] determined that positive
reinforcements moiivotes workers 1o perform
their jobs in @ sofe manner and s desimble
‘above negative reinforcements in fha alhough
the same outcome may be achieved o negaive:
climate would be crected.

Ragarding the ssue of how to address the
human (cilure) element, a person intuifively
fooks foward inadeguate, orlock of raining and
Istruction, This ospect of appropriate raining,
education and instruction being o pre-requisite.
1o achieving human HAS compliance appears

and inferviews thot risk hmod differently by

that horm will oceur and its severity, ond hence

the dimensions of bility, volurtorism,
drsodiulness; and whather the fype of risks are
lnown,

Michail [7] indicates et afthough physical

urdertoking aither qualitive or quarfiative sk
ossessrend.

Risk is o complax concapt, I i the natural

measuremont fools. Peychosocil cisk i lass
osiy caleulofed, Alhough psychomeric scoles,
i some cases, could be devised to meosure
such phanomana, the risk is 50 complex and
potonfially changeable, that it & difficult to
measure accuralely. An objective measure of
risk i fherafore ificul fo-obain, bu that i not
1o 0y fhat i does notevist. All ot can be cosly
i o

activity. It means difrent hings 1o diferent
poople, and s infimotely linked to personal o¢
collectie psychology obhough onalyss give it
the trappings of obiectinty [15]. Risk in teloly
o.an ergonisation is the threc of loss %o ony
of its assets. In terms of its most important
aset, humen msources, th theet of koss of
indradual employees inuring themssives or
s v

per

Accorting fo Wilds a3 uoted by Timpep and
Zimlang [17] pecple adjust thair risk faking.

requently in the literoture [3].
Human risk behaviour s involves more than
‘mere acfion of impulses.

behaviauriowos
risk, This meons that people will behave more
cautiously nd accept fewer risks when they
foelthractened and corvarsely, they wil behave
more doringly ond oecept higher levels of risk

inservrtion
Research
Sample siatu and response rae

The sample siratum consised of members of
the Wester Cape bronch ol the Instiute. of
-

Percepfion of risk
The individuals | mako up afocts
o rejoction of standords imposed

occepioncs
on them. To undarstord why people occept
certoin isks and reject ofhers there is o need
10 undarstond the psychological processes that
lead 1o aither rejection or acceptance [17].
Human behaviour ond HAS relates to loctors
q}k:ﬂng pa,cho\ew, sociology, and the
humans. Individvol humon
0l Maﬂ-ﬂ decion making inokig or

is the bosis for sk occeptonca regarcles of the

of South Affica (ICMEE], the Seuth African
Electricol Confrockors Associotion {ECA), various
amplogees of (MUN) electrical

the probobilty and severty of each riek foctor
are determined through actve involvemant of
the parsons from the field in on
idecocive environment. The mxperianca of sk
thersloreis notonly on xperience ofthe physical
propeies of the siuatien, but alsa o process
of leaming and understanding the pofertial of
: i

departments in the Southem Cape andihe Sauth
African Insitute of Elechicol Engineers (SAIEE),
Souhern Cape branch only.

Table 1 presents fhe sze of e sample sroto, the
number of complefed questionnaires included
in'the onalsis o he data, and the net response
roles relafive to sach of the somple sirofa,

refecting risks
environment os well 03 the individual’s beliefs.

Trimpop ond Zimlong [17] quote Slovic e al,
who canclude from foctor-analyficol studies

Risk can bs reloted 1o the probabiliy of on
incident occurring. According to Ridley and
Channing [18] risk-seflacts both the fikslihood

Table 2 indicatés the importancs of five:
parameters in terms of o mean score ronging
between | 00 ond 5,00, based upon percentoge

e % DT i o =
an 1 413 1 250 5 300 4 346 1
339 ] 350 z 330 2 325 1 339 2
am 3 319 il 283 4 T 296 3
261 4 225 5 2% 313 F] 27 .
244 s 258 4 370 1 2,00 5 248 5
Toble: 2: Dogr i ¢ arganizations,




Tobl 3: The impoct o isk parception n e elechical mairssaance indusy

"e3ponses 1o @ scole of 1 faot imporfont] 1o
S bery importon).
s notable that e meon scares ore all above
e midpesnt scove of 3,00, which indicotes thot
0 gonaral the respondents can be deemed 1o
Perceive fhe parometers as prevalent, The macn
0 far the impoct of culture ond perception
S hotards g > 3,40 = 4,20, the respondents
a1 be deemad to perceive them to be befween
MRoriant 16, more fhan impodort/mre han
IMoariant, Given that the mean scores for
Motivational incentives and the influence
management ore > 2,60 = 3,40, the
pondents e "

o N T I T
a7 | 8 | M | 3 |9 3= [4w| 3 | a0 | 2
422 2 43 2 2,50 A= 3,00 5= 346 3
300 | & | 900 | é= (40| v |30 &= | a8 | 4
an 5 225 | to= 228 | s= 3.50 4 218 5
% | ¢ | em | o= || o= |10 | 2= | 2 | ¢

8= |28 | 4= |28 | 9 | 24 | 7

4 225 = 1,50 12« 2,56 8
| e | s | 5 || 9 [se0] s |z [ ¢
| 2= | s | W [0 7= 4% [ 7 | %@ | @
v e B R R e e
s | 2= |23 | To- |75 | 6 |z | 9 [ zE | w2
TR e EE L
78 i | za0 | 1z | 150 7= 300 | 5= 207 73

wll fh The high

0,00 0nd 5,00 e, of lovelthroe, cfne

ge:
0,83 (5/6) are used fo discuss. the degres of
cantral fendency.

for
Firsily, It is otoble that he mean scores
12 ; fhe 14 manifesiations are obove: the
emidpoint score of 2,50, which indicates that
i general the elaied moniesctons can be
deemed 1o be prevalent:
The manfiestations falling within the upper
1onga of meanscores > 4,17 = 5,00 -
betwean o nedr impact 1o impacy/impac, are
discussed first. The imporance rmnbuhd o
training in ohering tisk m:w behaviour.of

5 behoonless than importont foimpodant &
$aificant hot sk percapion and the impact of
Cuburecrp ke fst and second. Furthermore,
"8 notobie ot the role of HAS tegitation in
SMeig sk taking bahasnouris ke st wih
@ Maan scors of 2,68, which means thot the
Sutrent lagilatis approach is nol soen 05 8
"Mofivation for better H&S monagemen
Tobk 3 ncicote the impac of ik percestion
e deckicet moinienance indsty nemms of
M6 3o ranging benween 0,00 and 5,00
‘:‘“ pon percentage responses fo o Kol
! i) o . (roion. Given hot fectvely
B0t scale-(*na impoct lnked 19.2 fve-

L"""-Hmm

lectical ilicant
o

indicotion of the nead for knowledgeoble
wokers.

The mandestations flling wihin he socend
ronge of mean scores > 3,38 = 4,17 -

maior impoct: The manifestation, electrical
iars will percaive hozards difsrenly
in other indusiries, Is significant in ferms
of the alectrical engineering
arvironmen! in ocknawledging their vrique

isience: jures” parception of
o iflrent cultues’
"mt:smmdmwmmmw

%

e

standards have on fisk perception, reiterates fhe
impotancs of krowledge in oflering risk faking
behaviour and the influence i individucls risk
porception.

The third range of marifestations, those with
mean scores. > 2,50 < 3,33 - between a
negr minor impact 1o impaci/impact, are
discussed below. Management competency
is reloted fo risk toking behaviour, is
significant es the imporiance and relation
betwean manogement compelencies is rank
highly in the relation between management
and accidents ond indicative of the need
to not only address workers but alsa
management competency. The framework
of legislation, which prevents risk taking
behaviour, is ranked seventh. It is notably
Iawer fht the manifestation of the influence
of sofety standord with o meon score of
2,61, which s 12,83% lower.

The ranking of safe work procedures differs
amang electrical maintenance workers is
netable, in comparisen fo the manifestation,
ranked fourth, of the influence of sofety
standards where the latler is guidance fo
uniformity in work procedures.




Financially goin or results in
unsafe behaviour is ranked lowar at position
nine which indicoies than manifestotions
such o5 training and cultural influances,
ranked first and third, have a greater impact
an risk perception. Although ranked tanth,
the indication that management fraining will
nat be the solution 1o risk taking behaviour,
15 ronksd balow management competency
is related 1o risk faking behaviour, ranked
six, effactively 5,5% lower than the latter, It
is nevertheless o manifestotion, for the need
for compelent monagement that Includes
both exparisnce and relevant knowledge

The last cange of maniestations, those with
mean scores > 1,67 = 2,50 ~ betwean
a minor impact ta near minor impoct /
near mingr impact, are discussed below
The mean score and eleventh ranking of
review that beffar government policing will
prevant risk taking bahoviour is nofable os
this low ranking provides the view of the
current percaption on the efiactiveness of
‘overnment inspectorotes.

The mean score of the twalfih ranked
manifestaticn, nomely that HAS legisiation
can alter risk parception of unsofe acts,
is notable in that legislation is not viewed
o5 the strongest drivers in oltering risk
perception, The view of fhe thirteenth
manifestation that unsafe behaviour is the.
narm for general electrical workers, af o
mean scare of 2,33 can be described o3
the tendency and belief of the industry naf
1o aecept unsafe behaviour.

ond

The spproach to HAS in South Africa
should be expanded fo fake info occount
human behaviour factors related fo the
individual‘s psychalogical behaviou
relation fo the copocty for anolysing risk
factors in o work environment. Further,
should such psychological traits fake into
account South Alrica's unique environment
of different culfures-and the effsct change
in economic expansions and fachnologies
have on people. Weber and Hsee [18]
found consistent and reliable cross-
cultural differences in risk perception
and indicated that the effects of different
culturol backgrounds of workers on H&S.
anogement are nof always incorporated
into H&S manogement.

Edwords et al [3] postulate that non-

12l P K Day, (2001} Deciion. suppor sysiem for
ik manogement: o cose shudy. Management
Docisicn, 39(8), 634-649.

3] D 4 Edwards, ond G D Holl(2008) Heath ond
safely issues relofing fo consiruchian excovolars
and e cttachrmarts Enginasing, Consiction
and Auchiecturcl Management, 154), 21-
35,

141 4 ol ond € Sondelonds, . (2009} Addressing

‘South Akico's angineering skills gaps. Education

& Tining, 513, 215219,

RN Lusmie, 1997) Managemen, Cincinna,

Ohic: Scuth-Westem Collags Pubiishing.

6] © € MeClelland, (1985) Himan Motration
London: Horvard University, Sco, foresman and
Compony

(7] VW Mche, (1999) Cansumes peresived ik
concepiuclisafions and models. European.

compliance with H&S rul

apathy and ignorance (which in turm can
rasult from inadequate or absence of
training and nsfrucfion); pressure to get tha
{ob done as quickly s possible; and lack
of supenvasion. This asped! of humon acks or
missions ond their relofionship to HAS fodings:
generally in maintenance, s well dacumeniod.
The use of stondards olane i na guararioa fhat
an orgonisaiion's HES monagement sysiem wil

ents ofk 5

33(1/2), 16319,

8] M Paivinen, (2006) Electicior's peicepion of
work alared rsk i cold cimate when werking
‘o0 igh ploces. Infsmoiorl Sournalof Indusicl
Exgonomics, (36) 861 670,

LR Perez, ond J A Gonoles, [2007) ik safety
nd cubas i Braal and Argertins the cose of
Trensine Corporation. Intemational Joumal of
Morpoier, 28(5), 403417,

110} JRediep ord

=

Africo in relofian fo HES are usuolly developsd
or chioined from other sources such os the
intemational Labour Organisation (LO). The
ILO has, as ena of its key functions, the creation

piE e e

Voluma 2, Onord: Buberwrh, Hainemann.
{11 Slovic, (1997 Assessmant of rsk faking

o, Pachelogicol Bulletn 81 (3) 220 -
233

The las! ranking of review that

proctises do not premote HAS behoviour,
are significant as the implication are
that management do promota. healthy
ond sofe behaviour, but os per the
manifestatian ranked six that this does net
imply that manogemant hos the relevant
competency:

TEK

matters where contgi in
conventions and recommendolions
Regarding the issue of how 1o address the
human (loilure) element, one inkifively looks
foward inacdequate, or lack of o
Instruction, This aspect of approprite raining,
education and insiuction being a pre-requisie
to achieving human H&S complionce oppears
irequently in maintencnce Iverature: (Edwards
&t ol [3]. Developing workers' competency by
increasing thair knowledge through training

121 Smolbwecd, i
beiween occupalional health ond soley, lbou
produciviyy and quality in the South Africon
consiruction indusiry. The University of Port
Elabeth.

(1317 Stcllen, and C Viek, [1983] Judging
risk and banefits in the small and in fhe
lorge, Organizational behaviour and human
partormancs, Naw York Acoderic Press, 28
235.271

1141 Stronks, {1994] Human faciors ond safety
Landon:

behaviourbor high risk tasks should form port of
the HES system processes.

The future manogement of HAS must include.
the devwlopment ofthl secion or gt of s

[15]R H Stillman, (1997) Negligence and
the marginal utilty of engineering saief
International Joumal of Social Ecanomics
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Leaders in Safety
s

Talaphona +27(0)44 8732255
Call. +27 (0)B26207619
Fax +27(0)44 874 8362

E-mai somingsaliek.co.za

0 Box 1380, Gocrge, 630

Mot
SATEE. ICMEESA, SAFHE. ICOH, SAIMNA
RS T

interoct on th process fhat influenca humon
behaviour in evaluating specifc job fask whera
his component can hove signdicant influence
an humon rsk behaviour

Consaquantly, it can ba concluded thot
fhe impact of humon risk perception in the
slacircol senice and mainienance industy i
significont and forms part of thet section in HAS
management ot ohways addressed.
References

111 EAILin Tos, F Yeon Yog Ling, and D Sem Yo
Ong, (2005) Fosiing sole work bahaviour

12i4), 410-422.

[16] Thorisan, D Orkol, R00IA
cogniive panapal o sk porcaption in Turket
Rk management, 5(4) 25-35.

[V7IR Trimpop, and B Zimelong Intermationd!
Lobour Organeation Risk Perception. [Onlinel
Avallobla: ko org/encyclopedia [Accassed 23
Seplamber 2007,

118]E Webar, and C Hases, 1998) Cross cuture!
4 in isk parcapiion, bul cross culv et
milotities in offtudes fowards perceived risk:
Manogament Sciance, 44 (7} 1205.1217.

[15)E Weber, € Hase, and A Sokolowsko, {1 9981:
Wihat folkiars felfs us obout risk and risk taking®
Cross. eutural comporison of Amarico
German and Chinese Prorerbs. 75 (2) 170"
186

m?«x_—ﬁm”’J



Je

EDI

HOLDINGS

Phindile Nzimande, the young, brilliant,
insightful and energetic Chief Executive of
EDI Holdings s always o marvel to listen to
when talking matters energy, in particular
on EDI restructuring and energy efficency.
Having led the company since ifs incepfien
more than five years ogo — and also lately
ppointment by the Presidency as a national
energy chompion — the experience gained
over this period undoubtedly puts these
Matters at her fingerfips.

She has led the organisation fhrough o
challenging yetexdting journey fotransform
the elediricity distribution industry from o
Iragmented, ineffiient sef up fo cne where
there will eventually be porily in tarilfs,
equal treatment of customers as well os
sufficent maintenance of networks.

The restrucuring and consolidation of
the eledricity distribution industry will
lminate in the creation of six wall-to-wall
Regional Elecricity Distributors (REDs) that
will ensure occasible, affordable, reliable
and sustainable electricity for all.

The EDI restructuring objedives, 05
encapsulated in the Energy White Paper
of 1998 and the Blueprint on Eledridty
Disiribution Industry Reform of 2001, are
 follows:

* To provide low cost elecricity fo oll
Customer segments

* To provide g refiable ond high quuhy
supply and service to oll customers, in
support of the Government’s economic
and social development goals 3

* To meat the country's elecrification
Yarges in the most ost-efective manner,
and thus ensure thot eledrificafion is
Gniributing 1o socol and economic

lopment
To meet the legitimate employment,
Sonomic ond socol interest of ol
:'l:"lwm in the sector, and ensure their

Phindile Nzimande - leading the
transformation of the electricity

distribution industry

N
&' 0\@
\)
2%

M. Phindile Nzim@nde, CEO EDI Holding}

« To operate in a finanially sound and
efficient manner in order to provide o
reliable and sustainable future for both
consumers and employees

In torms of the Cobinet dedsion of

25 October 2006, the Regional Eledricity

Distributors (REDs) must be established os

public entifies regulated by the National

Energy Regulotor of South Africa (NERSA).

Over the period of its leadership of the

restructuring process, EDI Holdings has

ochioved severol importont  milestones,
amongst which are the following:

+ The signing of Accession fo Cooperative
ﬁn:Elllﬂﬂllln! by 147 out of 187 eleciicity
distribution municipalities :

. Thuprogmsxwillllluwmplmnnnfh@ﬂ
Section 78 and ring fencing exercises

Eskom ond several metropolitan
icipolities

. 'rr“h“:mn‘:arding of millian:loF rand o
smnibermuninpni‘nissmumm?wm_lmh
completion of the ring fencing exercise

« The ground breaking ogreement
reached with organised labour on the
placement and migration of employees
from the legacy employers 10 the newly-
estoblished REDs.

“The achievement of these ond other

milestones such as our role in ensuring that

WWW. ediholdings.co. za

the necessary enabling legislation is put in
ploce is o dear demonstration that the EDI
restructuring process is moving full steam
ahead. On our part, we will keep raising the
bar to ensure that we deliver to South Africa
a dispensation that will contribute towards
the creation of o batter life for all** said
Ms. Nzimande.

EDI Holdings also serves on the National
Eledricfy Response Team (NERT] ond
its substrudtures, which have been set
up fo assist Government oddress the
energy challenges cwrrently foced by the
country. Furthermore, Ms. Nzimande is
part of o team of dedicated, committed
ond respected patriots who hove been
oppointed o5 national energy champions
10 help Government lead the charge on the
promotion of energy efficiency.

On this, Ms. Nzimande says: * The energy
challenge faces oll of us os South Africans,
irrespective of race, colour or creed and we
must ol pull fogether fo ensure that we
save energy in our environments as well
0s encourage our peers, neighbours and
relatives fo do likewise. LET'S MAKE EVERY
WATT COUNT!*
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Practical perspective of the RED business model

This paper presents @ practical perspective of the future Regional Electriclty Distributors (REDs) and a brief everview of
the

The electricity distribution industry [EDI) in
South Africa which serves approximotely
-million end customers, employs 31 000
people and has an asset base of R260-billon
(2008 rmplacement value) is o mors complex
businass than whal is opprecioed ot fimes.
The average ogo of the sset basa is 45 years.
While this industry is generoting revenuo, the
sustainability of the industry is ot significant
tisk and without o holistic and structured
Intervention the ability to render o relioble
sarvice 10 end-cusiomers and fo support fhe
sconiomic growth required is of rsk. The six
future RED will bo estoblished through the
merge of the lecirclly disiribuiion assets of
the 187 municipolrties licansed 1o distribute:
slectricity and the Eskom distribution assets
The pocke's of goad parformance are
becoming less ond should the restructuring
process ba furber delayed the abiliy lo cover
i the medium term wil be compromised

Within the South Alrican conex, he challenges
fscing the EDI are well documented olthough
oheays ted. The

DI restructuring progress fo dafe.

by Dr. Willie de Beer, EDI Holdings

ansure customer salisaction and 10 grow the
sharsholder value, the RED businass model
must recognise the core functions of the
business and effectively intagrate the resources.
and business suppart enablers. The two
core componsnts of tha future RED business
mode! will consist of the retail and wires
(anginesring) divisions. These two divisions
will be supported by o commen support
servica funclion consisting of amangs! aihers
troasury, finance, human copial, comporate
sarvice, oudit, complionce, legal, integrated
snterprise-wide risk monogement and on

integrated business process ond systems
platform, The business will be o volus choin
driven organisafion with @ sirong facus on
adding value and measuring performance.
While sach RED will have o cenirol point from
whee the business operation is directed, the
regional presence will be enhanced through
gecgraphical deployment of resources as
dlose os proctically possible fo the end
customer.

managemen, acquisiion of new cusiomers
and other related customer interfacing
octivties. In many of the current municipol
elactricity businesses in South Alrica the retail
ar customer relafed aclivifies ore periommed
ihravgh the finencial deporiments of the
municipali

5. Howaver, research of best
practices has indicated that the functions
dascribed above are best exacuted fhrough
@ dedicated retoll division,

The diogrom in Fig. 2 provides an ilusiralion
of the volue: chains applicable to o classic
retail function wikin o modern electricity
distribution business

Wires

The wires for engineering) component of
the business is by ils nature an asset cenfric,
‘geographic monopoly, msporsible for the safe
distribuien cf elactricity fo the satisfaction of
the customers. |t is therefore essentiol that
the wiros business must ba fightly regulated
and subjected 1o well dafined investment,

curant industy is amongst others groppling
with an acuts skills shorioge, disporate
tariffs, underinvestment in people and
assels, Roughly one-third of the nearly 187
municipol electriciy distributars are currently
experiencing serious financiol problams while
Eskom Distiibution is equally experiencing
challenges regarding appropriaie levels of
5 ;

d or the future
REDs and the system support inferface is
illugtrated in Fig.1

Retail

The retail component of the business wil
include oll the octivites relcted to customar
service, energy frading, forecasfing, lood

of key infrastructure. These challenges hove
monifasted in distibutors not being oble
fo consistantly provide adequate, relioble,
and acceptable quolity of elactricity related
services. The consequences of the under
irvestment in he eleciiciy distribuion assets
 sioff devalopment are surlacing and are
clearly demonsirated through on increase in
outages and cusiomers demonsirafing agains!
unsatisfactory service delivery.

This introduction highlights some of the
challonges which must be addressed througtt
e estoblishment of the REDs. It i fherdfore
essential that the future business model
must leverage the currant pockets of good
performance, address tha gops and be flesble
o accommodate the geographical diversiy of
the raspective RED oreas.

Proposed RED business model

The electricity distribution industry is by
ita naturs an asset infensive business. To

service lovels, revenue management, risk

and. rafiobility stondcrdis Tho.
application ond infroduciion of appropriate.
technelogy will be leveraged in the future
wires business fo ansure o well integroted
business with good performing dssets.
Furthermore open and undiscriminaled occess
must be provided to all customers, retailers,
generators, co-generators and renewable
energy suppliens, Since ihe wires business
owns the networks and associated assets 1

Fm propased  Utility solution map

ot KOO

Aswo t M gt

work

Fig. 1: The praposed uiley map
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is essential that o helisiic asset managsment
and invesiment plon i in place ond eficiently
exacuted, Availoility and relicbility of supply ore
but two of fhe aifical performance areos from
@ wires/enginesring perspective. All customers
suppled offhe distrbuion wires o the respactive
RED will contribude to the wires chorges, The:
staf representing the wires component of the
business are nomally the mest visible ond ar
therefore by defoult the moin business confoct
pain for most of fhe customers and public at
large It is therefore essentiol thot this defoult
interface be foctored in when siokehoider and
communications skrotegies are developed ond
stoff s rocnuted, Iined and

Tha disgram in Fig. 3 provides on illusiration
i the valu chain applicable fo o dassic wires
function within o modem eleciricity cisiibution
business,

Value proposition

From the obove i i clear that the business
madel envisaged for the future REDs wil bo
in line with aperopriate bes! prociices and
be different o the current business model
deployed by most pariiciponts operdting in
the cument DI in South Afico, The proposed
business mode! wil cllow for focused cusiomer
attention, clear occountabilities, good
goverance, optimal resource viilsation and
effective asse! manogement, Furhermore
the model will faciliate business process
consolidation ond optmisafion, nd cofer for
infresiruciura and network rsconfiguration
which will lead to improved diversity and

will benaft from improved rebabiliy, savings
through conselidofion and @ mere prodiclable
pricing signal.

“The: diagrom in Fig, 4 provides an lustration
of the curment network configuraion which is
a direct result of the current business madel
deployed. Tha opportunites for consolidation
and leveroging of point of supply diversity con
be seen in Fig. 4.

Thers s no doubt that compatent people play
o significart role in provding keadsrship ond
ensure fhe effective manoging and operating of
any business. Tha future REDs.are therelore not
exchucled from this recyivement oexd the selection
of the future leadership wil ullimately defermine.
the extent of succasshul delivery in terms of the.
value proposition.

Readiness progress to date

Vihile discussions ossociated with the EDI
restructuting has been ongeing for &
number of years, the RED establishment
{ournay officially storted in Janvory 2004,
The veluntory nature of the process and the.
absence of the required enabling legisiafion
have significantly complicated this journay.
Despite the challenges, good progress hos
been mode since the establishment of EDI
Hokdings and Table | reflects same of the key

The journey ahead

The resiructuring foumey will remain complex
and will call for commitment ond strong
leodership. s encouraging o winess the level
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« Business model developad

sty finarcial model developed

RED establshment framework developed

Detorled RED viabillty anolyses completed

Propased govarnonce, compensafion and asset

framewerks devaloped

« DEAL isswes identiied

« RED esfoblishment goverance sruchures rolled out

« 147 of the 175 aleciriciy ditmbuting municipolies hove signed
the occession fo fhe cooperative agreement

1) municipalfies ore ringlanced

4 Eskom Disimbution is 98% ringfenced

« 56 municipalies in the process of being ringfenced

« Business plon and sirategy developed o oddress the

dishbution osse! manogemant turmorund.

of support from various key siokeholders ond
o demonatotion of this s that 147 of the 175
electiciy distibuling municipaliies hove signsd
the occession o the cooperaiive agreement
Furthermore the electricity businesses of 11
municipaliies. are ringlenced while Eskom
Disribuion is 9% ringlenced.

The joumey ahead Is dependeni on the RED
Estoblshment Act ond allndieatons ars thot this
pince oflegislation could be promuigared during
2010, n the rterim EDI Holdings will confinue
o focus on he RED esiablishment readiness
‘octivities and the negotiations wih the curent
‘cssel wners fo ensure a smooth fransilion from
the cument businesses 10 the REDs.

Conclusion

It is essentiol thot the RED estoblishment

programme be accelerated in the inerest of

the eustomers, the economy and business

skabslity. The resiruciuring can never loke ploce

ot the eost of the cument asse! ownare and

herefore the fransaclion envisaged s designed

ke into account the inerest of the current

assel owners, cusiomers and the country af

large. The enviranment is recdy for the EDI

resiructuring and there is sufficient staksholder

support 16 mowe forward with the resiructuring

programme.
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Invitation to pre-qualify

Electrical and auxiliary power construction for the Kusile

Power Station Project.

As a result of the increasing demand for electricity in South Africa, Eskom Heldings Limited (Eskom”)
has commenced with a major Bulld Programme to Increase ts electricity generating capacicy

who have the

nd

Eskom wish i p for the electrical
and auxiliary power construction (including Cabling, Racking, Earthing and Lighting) of 6 X S00MW

Unis (Boler: Turbine and Generat
plant, water plan, fl
fan dy

or sets) a3 well as & common

plant consisting of coal plant, ash
s Beiptacter (FOD) fod pant: el sy e o e aeh

mentioned plant through a pre-qualfication process.
Reference | Description | Issuedate | Closingdate | Contact Persons
CED(K)/2009/D}/03 | Electrical and. |23 November 2009 | 05 February 2010 | Dhiren Jingoc/Ulaina Reddy
0 Teleghone: +17 |1 800 6534
Power +27 11800 4362
Conseruction

| E-mail: kp20@eskom.coza

Should you wish to particpate in the pré-qualifcation process please visk the website of Eskam

Holdings Limited by going to the following link:

nasp
2706

ttp://mp:
Eskom Hokings Lmited Reg No 20210

® Eskom

Www.eskom.co.1a
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A fatdlity involving a subcontractor on a

substation construction project

The purpose of this brief is 1o inform and highlight the need for more stringent controls around
operating procedures and training. The focus of this paper is risk

assessment in

which

In this particular case study, a lack thereof resulted in a fatalify. The first question that is raised is “what has this incident
got fo do with eledrical safety”. More attention should be given fo risk assessment in other engineering fields in the
construction of our eledrical infrastructure.

Neptune substation is o newly constructed
132 kY substation located within the port
of Richards Bay. It is owned ond operated
by the uMhlathuze Municipality. The
subsfotion s key in
supply of electricity to the ex
Boy kood and will pravide the fulura power

port

requirements of the port ond 1
expansion. The subsiotion is equipped
with the latest in high voltage switchgear
technology and due o its location, is fed vio
high valtage XLPE cables from an everhecd
line take off paint

Neplune substation wos constructed over
o period of two financial years batween
the years 2007 and 2009 The substation
cantract wos awarded 'o o prominant power

prajects companywith a net contract vale of
R55.million. The construction project
involved o fairly large and complex civil

enginsering component

Accident resulting in o fatelity

The names of the principle conlractor
os of the

the subcontracior and fhe ide
decagsed and his supervisor are withheld
s surrounding the nature

ue 1o sensit
of this incident
The names of the principle cantracton
the subcontractor and the identities of the
decsased and his superviser ore withheld
ies surrounding the nafure

due 1o sensiti
of this incident

Nepfune substation
14 November 2008

Site name

Dae of incide:

Time of incideat:~ 08h40

Frpe of incident:  Lost time injury
Section; Concrete batch plant
Me. Gumede (not his

reol name)

Nome of injured:

Nome of syparvisor Ar. Khozo
{not his real

name)

Events of the accident
On 14 Novamber 2008, Mr. Gumede’s
Work tosk-for the day was fo provide a mix

AMEU Procaedings 2009

by Dwoyne Boker, ubblathuze Municipolty.

of concrete for the planned work and to
cloan the concrele mixer ance the mixing
an hod been completed.

oper

At the time of the incident, all lobour

assisting with the mixing operation wers

1uquested fo retum o sife where the concrete
wos being poured with the excopion of M
Gumede who was lefl clone to clean the

concrete mixer
Mr. Gumede climbad anto the frame
of the concrete mixer. Mr. Gumede's
suparvisar, Mr Khota who was standing
a way off, heard o loud “cracking”
sound. Mr. Khora immediately noficed
Mr. Gumede on the concrele mixer with
his head wedged between fhe frame of the
mixer and the hopper. Mr. Khota fogether
with two other employees immediately
reacted and aitended to the scene

The concrefe mixar wos first switched off.
While holding Me. Gumeds, the hopper
o lowared. M. Gumede was then lowsred
1o the ground. First aid was immediotely
administered and Netcare 911 wos
cantocted. Netcors 911 aifended 1o the scene
within 10 minutes. Paromedics stabilised
Mr. Gumeda after which he wos token fo o
local hospital in Richards Bay,

Mr. Gumeda was |ofer transfarred

same doy 10 g hospital in Umhlanga,
Durban. He wos admified inte €U and

placed on o ventilotor, Due fo excessive

and uncantrollable blesding on the brain,
Mr. Gumede passed away on the 19
November 2009. The Depariment of
Labour wre nofified and an inspection
and full investigotion was canducied and
concluded

Outcome of the Investigation

Mr. Gumade hod switched on the concrete
mixer in order fo rotote the water in the
mixing drum 1o cleon . It hos bean assurmed
that Mr. Gumede climbed onto the concrete
mixer to inspect the progress of the cleaning
speration

It is assumed that while standing on the
frame, his foot accidantally pressed down
on the operating levar, which conirols the
mevement of the hopper. Not realising what
he had done, the hopper lited with for oo
much occeleration end jammed his heod
against the frame of the concrate mixer,
which resulied in an immedicte haad injury.
The photagraph (see Fig. 1) attampts 1o
illustrate the scane of the aceident




Conclusion
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Safety paper: an incident arising from an
illegal electricity connection

Eskom and Municipalities distributing eleciricity are oll experiencing electricity theft. An incident arising frem an
electriclty connection promofed me to submit a safety paper.

by Mark Donaldson, Endumeni Municipolify.

1 urge all municipalites that have not yet
embarked on @ project of this nature, o
consider doing 5 o3 the recently aperoved
increase by NERSA in electricit forif willsurely

Loty | would ke 1o hank the AMEL for
allowing the affiicles the opporunity
to submit safeiy papers s that ofer

On Tuesday, 12 May 2009 ot 05h30 the
standby elecirician wos colled out to o
house in Sithembile Township,

The elactrician noficed two coffle were
lying et 1o the house boundary fance
Small blve sparks were visible of each

jointin the fence wire, indicating that the
fence had been elecirically encrgised
The electricion immadiate isclated
the moin 200 A LV circuit breaker
the mini-subsiafion supplying the
surrounding houses.

During the investigation by the musicipal
slectricol depanment, it wos found thot the
neighbour wos llegally switched on as the
metar had previously baen ramoved and
the supply switched off by the municipalty
for fampating. This cable had developed
& foult of the base of the mefol kicker
Bipe housing it on the senvice pole. The
illegal connection was dane in such a
way that the house service circul! breaker
was unable fo trip. Both property fences
ware alss machanically bonded to the
metol kicker pipes on the supply pole,
thus energising the properly fences and
electrocuting the catle when they come
inte contact with the fence.

I shudder when | think of the ovicome f &
was loter inhe morning when fhe parents
and children wers on fhair way o work
and school

I hereby urge all municipalifies fo fiod and

remove all legal connections, nof only 1o

reduce the percentoge lnsses bul olso 1o

erodicate these “deoth raps”.

Conclusion

From 2006 fo date, Endumen: Municipoldy

owarded a bid fo a company fa perform

a mater qudit fo outiource lompered

maters, This project has proved 10 be very

viable glthough tampered meters are stil

reporied on a doily bosis.

Generally, free electricity is obused, 50

o project of this nofure ossists with the

fallowing:

®  Reduces electricity losses.

* Reduces the risk of electrocution due
1o unsae alectricol connecfions

*  Reduces the load on the netwark

AMEU Procasdings 2009

encourage the theft of electricly,

municipalifies can prevent similar
incidents occurring in fheir area.

SURETECH Instruments

SURETECH HV/PA
the High Voltage
Personal Alert

» Far ALL peopié working neat slectrical
‘equipment (skaied AND unskiled)

+ Beop rale increases when approaching
ive electrical equipment

+ Automalically switches ON / OFF,
‘anlpring or leaving HY field

« Waom on wrist. OR shoulder harmess

+ Filters for corona and elecirical noise

+ Use on any voltage from 110Vag to
760kVac

60w
+ Type H - High skiled, M - medium, and
L - Low skiled operators

HV/PA CAN SAVE
YOUR LIFE

SURETECH HV/PA
g distance at 11KV
VPR HUPAN, HVPAL

SURE Engineering cc

PO Box 63, St g, Cape Town 7947
Tel: 021- m\wn. T 021.701-8

Email info@suretech.co.za  Website: hitp:/www.suretech.co.za
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Safety... can it be regulated?

1 have lunn invelved in investigating a number of internal accldents over a number of years. itis ullluﬂy quite easy to

1o m-lu- cer!nln condlusions. | have always felt m e i underlying focts

and | decided 1o

Ihul hnd un IMI\nnw on the accidents
]

regulated?” By the conclusion some of you

South Africa Is one of tha most reguloted
countries in the world when il comes fo
safety. The Occupotionel Hoalth and Safety
Act is o comprehansive collection of lows.
and regulations, with ever 23 regulatians
and sub-regulations that control *How,
What, When Who and Whre” safety is

Surely with such comprehansive laws in
place, far less/or na accidents should
occur.

We nead 1o sk the question “Then why do

One of the usual reasons provided in recent
years is: "It should be remembered that our
present work force is uneducaled, ill troined
and poorly skilled®

I the 12 years that | have been with Bufiolo
Cily, | have besn Involved in a number
of internal occident investigations. | have
canducied further research Into recent
accidents that have occurred in our industry.
1 have looked beyond the normal technical
reasons lo reach my conclusion.

In the slecirical indusiry accidents are o
majer concern bacouse while alactricity
wunder normal condifions is usually on
wnseen force, under foult conditions it
bacomes @ very visibla ond destructive
force which usually leads 1o death or injury,
calastrophic domage l equipmant, and/
or loss of income 1o both the utility and
consumes,

To illustrate my conclusion | will discuss three
of the aceidents tha | reseorched:

Accident 1: Unsafe switching
procedure.

This aceiden invalved tweo aperaters that *

were performing switching; due to time
«and the nesd to rstum consumers 1o service.
normal switching procadures were nof
followed.

Normally the circuits baing switched
would have had ol downstreain loads
disconnected. Tha two main feeders would
then have been closed onfo no load or
o much rsduced load. The downstreom
lood would have been slowly retumed to

was “Can safety be
debate

mwuw“ﬂhmﬂunlsmﬁ muyn.lbui i!h! lbe end, | stimulated
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by Robert Ferrier, Buffalo City Manicipaly

senvice o ansure that overloading did not

take ploce

On the doy of the accident the decision

was foken fo close the fwe main braakers

simulianecusly onto the full lood.

While under some circumstances such

procedure could bo considered, it should

never have been considered on fhis eircuit

for the following reasons:

« Not humanly possible to clase ihe
breaker ot the sxact some fime.

o The cables canying ihe full load were

of different sizes.

The brackers were of different rofings.

The overriding fact was that neither ane of
the feeders could taka the full load.

With the in-rush of current ane of the
breakers failed cousing extansive domage
1o the equipment ond the adjacent breakers.
Sodly, major injuries also occurred to ane
of the aperoiors.

The factors leoding to this accidont were:
« Time reloted taking o short cut o reduce
outage time. Whils the intanti

good the results spoak for themselves.
Not all the engineering facfors were
taken into account when switching the
load

o Ignoring general sofely

.

Personnel

The personnel involved in this scci

ware wall qualified — angineer and seniar
ectricion. They had over 20 years

experience batween them.

The relovant clause and regulations that

should have prevented this accident are

as follows:

The Act

o Ciouse 14 General Duties of Employoss

ion 15 General Machinery
. Clauses 3.1, 4.1and 4.5.

This aecident occurred during what should
have been normal/routine maintenance
of o 66 KV switch yord. The area to be

104

mainfained wes correctly isoloted, earthed
and barricaded

All workers involved received the
normol sofely falk [tailgate) before work
commenced.

One of the workers left the barricaded area
without parmissicn fo relieve himse. On
retuming he clinbed over the barricoding
into the live saction of the yard and climbed
o live structure and made contoct. The
supervising electrician was unoware of
whot was happening of he wos occupied
with other work

The overriding factor in this case was thot
it was the end of the day and the peaple
involved ware concemed with complefing oll
the work as quickly as possibla so thot they
would bs completa by normal fime.,

The factors lsading 1o this accident were:
» Theloboursrinvolved did ot follow the

correct procedures when leaving and
retuming 1o the work or

The barricading wos ignored

No proper supenision by the slecirician
in cherge.

o Ignoring genaral safey.
o Time.

Personniel

The personnel involved in this accidant hod
many years of experience. The labourer
had 20 years field experience in fhis iype
ol work. The alectricion had ovar 10 years
experience.

The At

The relevant clouse and ragulations that
should hove preventad this occident are
s loliows:

# Clause 14 General Duties of Employess
of Work

The Regulation 15 Ganeral Mochine
Regulations Clouse 3. &

Accident: Incorrect hot line i
procedure il

A contractor was commissioned to build

a new line. He was provided with oll the
informatian fo camplete his fask
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Safety operations on medium
voltage switchgear

It is important when operating on medium
v covers genera

in order 1o be safe. This

voltage equipment that we follow the safety rules and operating regulations
| safe operations on medium voltage equipment and looks at the aspects

of switching, isolating, testing and earthing, as well es various fypes of medium voltage testers and their usage.

Hazards of operating on electrical
equipment

Thare ars five fypes of hozards associoted il
the aperation of electrical equipment.
Elecirical shock

Electrical bumns

Fire ond explosion

Heat build up

* Mechanicol hazords.

Electricol shock

There is na way 16 fell if an elsctrical
conductor or terminal 15 olive jus! by lecking
ai it it shauld be tesied using an opprariale
approved fester. Thereafiar it should be
maode safe in such @ manner that it cannot
be energised by somaona else whilst it is
being worked on.

Electrical burns

With medium volfage it is not necessary fo
touch o conductor or terminal in order to
get burned. Air does not normally conduct
electricity however, when a persen gels foo.
close 1o an electrical wire that fs nof properly
insulated, the air can breok down and farm
o conducting poth between them fo earth.

by Barry Gass, Alstom Protection and Control

across gisles and under mots, where heat can
build up ond fully extend them

Mechanicol hazords

Eleciricity is often used f5 run machinery,
rototing machinery ond meving parts are
always o source of danger, abways ensure fhat
guards ara in placs. Maks sure the machine
you are working on cannot be turmed on
without your knowledge.

Eloctricity

Becouse there is o sarious threat of flashover,
shock, orcing, eic. when working in o medium
voltage environment, lower voliages tend
1o ba freated with less respect. It must be
remembéred that @ voliags os low as 50 Y,
withia current of £ 30 mA, can couse asphXia
ond/ar heart muscle fibiillotion.
The biggest donger f elactricity is tha live
&nd dead apporatus are indistinguishable
from each ofher. Therefore, apparatus must
never be assumed deod, olways presume it s
alive. This can only be oscerfained by lestiog
with he oppropiiote approved fester, oc by the
presance of o visual sarth cennection.
Electriclly con jump gaps, which means fhat
it Is not even necassary o fouch o medium
ductor in order fo get hut. Merely

[« capacitors ‘ f

and release i after powsr has bes rned
aff and should, therefors, be discharged
before work commences.

Fire and explosion
There is greot danger of fire and explosion
when working mediym voltage
squipment, due fo the large fault currents
that can flow in the sysiem. OIl circuit
breakers. (OCBs) and ol mini sub stations.
(055} and ring main panels (RMPs) pose &

particular threat, Operator errors can also

cause faults, livening up a cable, whist the
other end is earthed for instance.

Heat build up

Heat can build up in wires. A lightweight
axtansion lead gefs hot when used for heavy
duty service. Avaid using extension leods
of all, if possible. If they must be used,
ensure they con carry the current without
overheating. Do not string them overhead,

appoachingtoo elase can have fatal rasuls,
therafore, it is necassary fa moinidin close
proximily distances

Close prowimity

Closa praxinity s the minimum distance ony
ot of o parson's body o work tool may.
encroach to ony unearthed, bore 1Y conducior
ot any unearhed ond unscreaned MY/HY
conductor

{n view o the dangers discussed sarlies, I i
obvious thet wark cannot normally be done
3 live or aparotional plan.

It is important fo understand the meaning
of the concept isolote, since isolaticn is the
process where dangerous operational plant s
rendered safe for persons 16 wodk on

Even ofer isclation, o cable, or capaciton or
other similor device can retoin o dangerous
chorg and thersfors, they must be regarded
as oliva until discharged

The ferm live i not only used in connaction
with olectrical apparatus, but olso 1o describa
@ vessel ar pipeline under pressure, e.9. @
live steam line.

1SITE

The acronym ISITE con be adopted to ossist
with fhe correct sequence of switching
operations.

1 - Identify the: carmect operating locetion

1 - Identify the correet operoting device

S - Switch

I~ Isolate

T Test

E - Eah

Identify the correct substation/MSS etc.

Identify the corract circuit brecker/
isal

Switch -
isolator.
Isolate the circuit breoker by racking 01/
down.

open the circult braoker/

Test - using opproved vollage dstactor
Eonh - connect effectively to aarth usin
correct muthod, % 5
Switch

Clrcuit breakers can be opened in several
different ways; cemote operation is
recommended.

Locally

Eleciricolly - using open/close swiich.

* Mechanically - by pushing rip buton.

_ Rated voltage
Up to 11 kY

Excaeding] | kY, but not exceeding 33 kv
Exceeding 33 kY, but not exceeding 132 k¥
‘Exconding 132 kY, but not exceeding 275 kY.

Tobla 1: Minimum cleorance for safe working.
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 Some circuit breokers hove emergency
frip buttons a1 foct pedals.

Remotely

o Remate oparciing panel

* Remote operaing device

s SCADA fsupervisory)

Cireuit breakers should be opened remoely;

whers possible. i aparation s 10 toke place

locally ot the pansl, then it is recommended

that the oppropriate personal profective

equipment (PPE] is wom (flosh suif).

Mini sub stations (MSS) and ring main

panels (RMP) are opened manualy using fhe

approprinte oparating hondla. The “T* eff o

the tronslormer con be supplied wih @ circuit

breaker or fuses and opened by pushing o

bution on the front of the unit, They can olse

be supplied with an electrical remate operaiing

device, the same os o eircuit breaker.

Isolate

Isslution mains physically disconnecting

the apparotus from oll pessible sources of

electrical potential by:

*  Opening ond/or removing of fuses.

*  Opening of links.

«  Withdrawol of truck type switchgedr

*  Lockoff and apply danger fogs

‘Security at poinfs of isoiation: All points
of isolation should be locked off by the
apglication of o persanal lock to prevent
inadvertent aperation of the mains or
‘Opparatus.

Donger fags: The use of danger fogs s
an essentiol part of the isolafion process.
Danger tags should be oppied of the switch
or conteol gear which hos been isoloted,

n order 1o enable persons fa work on
slecticol apporatus or conductors sofely.
by notifying persons that wrk is being
tonducted on that piece of apparatus.

Authorised person; A person recommanded
By the electrical angineer ar his naminee
and appointed inwerifing by the designated
Person to camy oul swilching, isoleting,
tesfing and earthing on electrical mains and
9pparatus, in loison with and under the
insiruction of a control officer and to issve
wark permits in respect of such mains and
apporatus.

Isolation procedure

The authorised person shall corry aut e
necessary isolations, using personal locks;
Sccording to the rules and regulations.
Therealter, carry out safely fests using an
Sppropriate approved fester to ansurs that the
Maing and/or apparatus are deod oad opply
danger togs ot all control points

AMEL Procaedings 2009

Control point: A position on the system
where o main and/or apporatus can be
swilched, isolated, and earthed.

When isolating, the equipment must be
Isoloted, from all possible sources of energy,
not just sleciricity, Therefare, we must consider
the following sources of huzardous energy and
hazardays subsiances.

zardous energy: Electrical, preumoafic,
hydeaulic, sored fsarings, bateris),
potentiol by virtue of position), heat (ot
wote, steomj, rodiotion.

Horardous substonces: Gases, vapours,
liuids, dusts with the potential o/ couse injury
orllness, e.g. foxc, comosive, fiammable.

All plont and equipment must have writien
procedures for isolation; these pracedures
willset ot o step by step account of how the
system, plant or equipment s to be isolated
and kept safe.

In the case of electrical isolation, o fest
for voltage must be carried out with an
apprapriate approved tester fo ensure. that
the mains andor apparalus are dead,
Summary

The autharised person performs the.
isslotion according ta the rules and
regulations. Control points must be locked
off using persorial locks. Danger fags must
be applied 1o all peints of isolaticn.

The locking of control poiats and
application of danger fogs is sssenticl for

o safe isolotion, and isolation will not be.
deamed complele uniil fhose requicements
ore mel.

Loeking off of five shutiers

All live shutters should be locked off with
ihe personal lock. Coble shutiars should be
classed as live shutters, as the cable could be.
ack fed, e.g. open point on a ring, herefore,
both bus bor ond cable shutters should be
Iocked off.

Test

Belore applying earthing equipment, the
conductor mustfirst ba fested fo prove it
Before using ony approved medium volfage
squipment it should be physically inspected
for defects. When festing medium volkage fhe
throe point fest should be odopted, fest the
fester on @ known live source or  fest box
supplied by the manufacturer, fest al fhree
phases and refest the tesler;

There ore several types of voltage testers on
the market ond they oll have specific uses:

Voltage detector (live fester): Used for
iesting the presence of volioge. A live tester
is ane that has to fauch the condudior
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under fost in order 1o determine if it s live
or deod (it s recommended that one with
audible ond visual annunciation is used).
Thesa live testers ere manufoctured in two
different tpes — 5 and L, § fype for use on
switchgear. L type for use on overhead lines

Phose comparator/phasing stcks (ive
fester): Used to fest thot circuits are in phosy
with each cther. A phass comparstor should
bo used for phase comporisan ond at
voltage datection

Phasing in of rng feeds

It is esseniial fo phase in medium voltoge

equipmen pror fo enegising cable circuit,

10 ensure the correct phase rofotion when

ceble syslems are maintoined and extanded

Electrical phasing should be conducted
n:

* Naw equipment is installed, which
necessitotes breaking info o ring faed,
.6, new substations.

After the repair 1o ony cable which forms.
port of a ring feed.

Whanever o coble which forms part of o
ving feed is terminoted.

An existing cable (fo ba retumed fo service)
Is being joined end/or terminated.

.

Volinge detector foroximily fester): Ussd on
overhead lines, This tester does nof have
fa come info contact with the conductor
under fest 1o determine if it is live or dead,
it detects the magnenic field and therefore
only works on bars and unscrsened
conductors,

There ore no fest faciliries to test the cable
is dead befere sarthing on o MSS/RMP,
however, mast modarn Units are 3upplied with
LEDs, indicaing if the cable is live or dead
and these should be used os o guideline
when operaling, Thay also hove the facility
fordoing elecirical phasing on the front of the
unit, using a multimeter. MSS/RMPs do have
fest points, however thess are for testing the
cable once i has bean sarthed and therefore.
actess can only be goined 1o them once fhe
cable hos been sonthed.

Earthed

Connected 1o the general moss of earth in
such o monner os 1a ensure of all fimes an
immadiate safe discharge of electricity.
There are several different typss of earthing
methods: integral sarthing, eorthing
carriage, earthing truck, ond porfgble
earths.

Integrol earthing is designed Inta the circuif
breoker and no external aftachments have
1o be applied 1o the circuit in order to
earth if,



Thare is no slecirical fripping in the sarth
pasition on a circuit breaker that hos
integral earthing, so the manual trip button
must be locked off.

Earthing corriages are usually used fo earth
bus bars and use the circuil breaker thot hos
been racked out.

Earthing tnucks ore usually used to eorth
the circuit ond rock into the circuit once the
circuit breaker has been removed.

Portable sarths ore usually used on overheod
lines, or as warking sarths when work is
being carried out remately from where the
coniral paint sarths have been applied, e.g.
ot capacitar banks

On MSS/RMPs there are fest points on the
fwa ring legs, they are used for testing the
cable, e.g. megger fests. These fest points
are anly accessible once the circuit has baen
earthed and the action of oper
laver removes the earth off the
therefore, essentiol when canthing a MSS/
RMP thot the test point is locked off, as well
o3 the sarth point on the unit

Earthing bus bars

When eorthing o bus ber all possible
Saurces of supply must be solated.

Therefore:

All remote snds should be switched,
iscloted, locked off and donger fogs
applied

All local circuit breakers should be
switched, isolated, locked off and
danger fags applied.

Test with an approved voltage
detector.

Apply o minimum of ane earth,
Portable eorthing equipment
Applicotion of pertable earthing
equipment:

o Tha mains and/ar apparaius fo be
sarthed should be tested with an
opproved voliage deteclor to snsure
that itis dead

Check the condition of
sorths.

Securaly connect the flaxible lead to o0
sarth bar or sarth conductor FIRST.

portable

Using an earth or link stick touch sach,,
phase of the mains and/or apparatugto
be eorthed.

Clamp onto each phase.
When removing the portable earths the

.

earth connection should be remaved
lost,

Care must be faken fo ensure good tight
connections

Itis the authorised person's responsibilfy fo
ensure thot oll portoble eorfhs are remayed
befors energising the circuit.

Interlocs

Al cireuit breakers and MSS/RMPs have:
mechanical interlocks, for example,

you canne rack o cireuit breaker out

if it is closed, you will not be able fo
place on earth on an RMP unless it has
been opened first. However, they are

not interlocked with each other ond it

s possible 1o earth a live cable. Ta this
and, the correct oprofing procedure. must
ba followed and the autharised person
3hould sk himseli, before operating, what
effect will fhe aperation | perform have on
the rest of the system — for every action
here is o reaction| The following s a lis
of some of the things to consider before
oparoting:

Switch (open)

Will any supply be lost? If so, can |
reroute the supply (shift open point
on the ring, or shiff leod onto another
cireit).

Ii load hos been sharad with another
circuit, ensure that that circuit can corry
the combined load

f lond hos been shared with another
circyit, ansure thot that circuit has
picked up load bafors opening the
circuit breaker.

Onca the circult breaker has been
openad, check the ofher circuit hos
picked up the full load.

Can fhe circuit breoker be opened
ramately, if not whot PPE is required?
On o MSS/RMP the LEDs can be used
ta sae if supply is lost 1o ofher circuits
and fo check if the circuit is dead.

Isclate

= Hove all three phoses on the circuit
breoker ope

o Balore racking out/down a eircuit
breoker, it is good practice 1o chack
oll thres phoses are no longer drowing
logd, this can be done by using the
ammater salector switch, if one is
fitted.

Test

o s the faster appropriote for use on the.
worrect fypa and volloge

» s the tester in good condition?

o There are no fest facilities (NTF) on
MSS/RMP pricr to earfhing

Earth

o I the ofhar sids of the eircuit opanad
and isclated or earfhed?

When reinstating the circuit

Remove earths

There is no electrical tripping in the
carth position on @ circuit breaker, so
tha circuit breaker has lo be tripped
monuolly.

.

Close

.

Hos the sorth been removed at the
remats and?

Has the remote end been made safe?
e.g, hos the orea been checked after
work that thare no tacls have been leff in
the working area. Have personnel been
warned it i no longer sofe to wark in
she arse. Hove poriable working earths
been removed eic

# Has the remote end been secured? e.g.
has it been isclated and locked off?

Work permits

Whitten authorisation far work fo be carried
out on elscrical mains and/or apporatus,

Once the circult hos been mode saft for
work a5 above, tha authorised person will
issus & medium voltags work permitfor work
to be performad on the isclated mains and/
or apporatus. It is important when issving
@ work parmil the following intsraction with
ihe parsen in charge is carried out:

Giva exglicit instructions o the person in
charge of the work regarding the work
1o be performed and fhe sofe limits of
ihe warkplace and ensure that this is
understood.

Shaw the parson in charge the conrol
points and allow him/her 1o place their
porsonal lock af the control point

Eorth o prove the mains/apparotus
dead gt the worksite.

When raceiving the work permit back af
the warkplace from the person in charge,
the authorised person is responsible for
obiaining canfimmation tha cll persans ara
<lear of the mains and/or apparotus and
thet all personol working earths opplied
during the work have besn removed
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22nd AMEU Technical Convention

Stadium electricity supplies - an assessment
of the specification and readiness

In a little over 250 days the world's

Africa and the African continent will be showcased. Millions of viewers

largest and mast anticipated sporting event will take place in South Africa. South
will tune in to matches, the broadcast of which

will be critically dependent on the provision of uninferrupted high quality electrical power. The South African electricol
supply industry (ES) is ¢rifical in the preparation and execution of this historical event.

by TR Edmondsen and Dr. C G Carter-Brown, Eskom

The main electrical loads associated with the
2010 toumament include:

»  Stodiums: The 10 stadiumsin 9 host cifies
at which the motches will be: played.

« Base comps: Each of the 32 feams will

have o “base camp”, and are expecied
1o anive.at base camp up o two months
prior 1o the siart of the toumamant. Basa
camps could bo locoted anywhers in
South Africo,

Training venues: Before each maich
{iypically five days belorehand) teams
will move from their base camps 1o the
fraining veriues within the host cities

Fan parks: FIFA fan parks will be located
in host ciies

.

Public viewing venues; Non-FIFA
accredited viewing venues that will be
set up by municipeliies and private
enterprise.

FIFA hotels: Hotels ot which FIFA will
establish their lacal offices and command
cante.

Media cantres: Joumaliss will be hosted
of tha international broadcosi cenfre
which will form fhe hub for broodcasting
ond reporiing

Supporters: The accommodafion, fourism
and transport aeeds of visiors.

In relation o the South Alrican pesk demand,
the mognitude of the addiional electrical lood
is axpectod 1o be relativaly smoll. Complesity
and risk arise due to the uncertain nature of
hisbood, including s location, Cerlain loads,
such as slodium lighting and broadcasting,
have onarous power quality requiremants. A
‘momentary interruption or volioge dip could
discupt broadcast 1o milior

i viewers
A problem in the supply chain (Eskom
Generation, Eskom Transmission, Eskom
Distribution, Municipal disibution or siodiure
distribution] willrelect poorly on the entre €54
South Alrico ond Africa

It is eritical tha all role players in the ESI
work together fo minimise risks and opfimise
approoches. Role players include:

Hast cities and municiplifies

o Eskom
o Owners of the 2010 event stadiums
& 2010 Local Organising Commiliee

o)

Fig.1: Sodium efecirical supply. 1

« Association of Municipal Electical
Undlertakings [AMEU)

Department of Energy (DoF)

Nationol Exergy Regulator of South Africo
(NE

South African Locol Government
Associotien (SALGA)

.

The 2009 Confedsrations Cup wos o
successful tourmament for the country ond
the electricol indusiry, but the reol value was
qgained in tha lessons lsamt during and leading
up fo he event.

Stadium electrical supply

The siadia and surrounding areas are
fundamenially broken down info three

main focus areas, nomely:

Domestic/stadium power [stadium tself)

« Technical power (media and
broadcasting]

Overlay or precinct farea immediately
surround fhe stadium including ticketing
offices, hospitality, Accreditation etc]

Domestic/stadium power
The ograements signed by the host ciies and
FIFA in fhe delivery. of “sufficient bock-up
power grids to deal with ony power failure
at the stodium and elsewhers in the host city
which may arise during @ match, and that
appropriate power management systems ore
n place. FIFA 2007 Specilicalion = host ciy
agreement

10

Below s whal is axpected with regard fo this
statement:

.

Pich Lighting: “The primary goal of the
event lighting system is o llluminate
the event o digitel video qualiy for fhe
media without creofing nuisonce glare
for the players/ofiicials and adding
spil light/glore 1o the spectators ond
surrounding environment, Permanent
lighiing, temparary lighting and =
cambination of both systems should
be considersd.” FIFA Football Siodiums
- Technical recommendations and
requirements; 4th Edition

- Host city is responsible for pitch
lighting.

- Lighting intensity of 2400 Lux (fixed
camern lighting] with 1800 Lux at pich
level flield comera) is required of ol
fimes

Available and functianing 100%
during o match,

- Zeto switch fime folerance. i.e

swilching between sloctrical supplies
must_have ne impoct on the piich
Iighting.
Recommendation o have some sort of
uninterruptable power supply (UPS) to
ensurs that any anomaly [Dips, surges
etc) on the network {grid or generator}
hos na influence on the pitch lighting
Having @ UPS would aiso ensure hot
the pofential impaci on pitch lighting
during switching betwesn electricol
supplies will be mifigated.
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Backup power - grid fn-1)

Configured o run paralel.

Royel Bafokeng Sports Palace

{Rustunburg)

Primory pawer - generafors
22200 WA

Backup power — grid fn-1]

Uninfemsptable power supply (UPS)

Lobus Versveld (Fretoric)

Primary power - generators
- Bx300kvA
Backup power — arid [n

Uninterruptable
(UPS} per light mast

power supply
Green Point (Cope Town
imaty power — grid supply (n-1)
Backup power two sources of paws:
2 % 2 MYA fixed genorotor supsly
supplemented by 4 x 500 kVA
generaiors.
Unintermptable power supgly (UPS]
Mases Mabhida Stodium (Durban)

Pimery power - generators
- 3x8001A

Backup power - grid
- 2 % 11KV sources from seporofe
locations.

Thera is currenly no allowance mode for
any UPS supplies ot the Mases Mabhido
Stadium, olbeit that the consultants

From start to finish NETGroup
has the solutions..,
Your utility needs a business part
solve challenging problems by applylng innovative
usiness and technology solutions.
[&] Quality Engineering Consulting
« Generation = Transmission * Distribution
[4] Expert Utility Management Consulting
"« Geospatial Load Foracasting + Master Planning * Asset
nagement + Restructuring * Uil it

have made physicol Grrangaments 1o
incorporute o sud

»  Soccer City (Johannesburg)
Primary power — generators
Backup power - grid {n- 1)
Unintermuptoble power supply (UPS)

«  Mbombela Stodium (Nelspruf)
Primary powar — generalors
Bockup power — grid (n-1)
Unintemsptable power supgly (UPS)

@ Peter Mokoba Stodium {Folokwane)

Primary power
Backup pawer — geid (n-1)
Uninterruptable pewer supply [UPS).
Nelsan Mandela Stadium (Porf Elizabeth)
Frimary supply - 913 3up[sl| (Mount Rd
substaion @ 66/2:

Kok poter i it

There are rofory UPSs which ane instolled
in sach of the 4 stadum subsiations which
wil ba dedicated for pitch lighting ond
emergency supplies

Note: The abaowe configurations are not final ond
mor change leading up 1o the finol preperafion
forthe 2010 FIFA Word Cup event,

genertors

Human resources
The human lactor in the praporofian for 2010
FWE connol and must not be underestimated
Below are o faw points to note during these
praparations:

o loves to

[A] Reliable Eneray and Retail Management Solutians
Demar

For mare information pi

Ferdi Nell on 0861 638 e 7 tocal,
+27 12 345 6005 (nternational) or

e-mail f.nell@netgroup.co.za

or ga 10 WWWinetgroup.co.2a

Side » Miter + Customer and Billing Management
Focussed Training Solutions
Basic Electricty + Vaitage Regulations + Spatial Solutions
+ Power System Analysis Software + Protection
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» 2010 FWC coincides with @ period
smonymous with wage negofiations andl

lobour acfon.

Stall still 10king core of “business o3

usual” whist also. supporfing the event

with priority cesponse.

Manpower o support and ba involved in
event specific structures {venue operation
centres, joint operational centres efc )

Staff on sie maich day -1 f key supply
points

General preparation

These ore other significant items that should
be noted during the preporation for 2010
FWC:

Heightened electrical faul response and
restoration is required 1o ba in ploce + 2
wesks prior fo The firsl gome,

Fuel supples and spares fo be sent fo sile
atleast 48 hours before motch ond i used
replaced within 24 hours,

FIFA exclusive use period is 15 business
doys before frst gome of stadium end five
business doys affor st game ot sadlum, —
slecricity readiness needs 1o mirror this

Conclusion

Alargs amount of effori has gone and is going
into the preparction of the 2010 FIFA World
Cup with o lerge portion of fhese preparations
deperdani on the slecirical supply and
evoilobility thereof,

Wit only afew moaths to.go, final preparations
for this event are ot the forefront of host city
and Eskom priorifies.

“In every asped of e, progress i consi
baing made.* Joseph.$. Blatier < FIFA
Fresident
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Lessons for the 2010 FIFA World Cup South
Africa from the 2009 FIFA Confederations Cup

the exception ofthe first demcratc slecion i South Africc (SA) n 1994, the 2010 FIFA World Cup South Alrica

With
(2010 FWC) is arguel

wably the most important event in the evalving history of this n,

by Sicelo Xk e Xoloni Lembede, Ciy Power; Sanjay Bhori, Eskom: Adom Pobe, Cenec; and Gert Booysen, shwans Eleciriciy

The 2010 FIFA World Cup South Africa
s schaduled 10 toke place from 11 June
2010 16 11 July 2010. The only fest run
in preparotion for the 2010 FWC wos the
2009 FIFA Confederotions Cup South Africa
{2009 FCC) which took place from 14 to
28 June 2009

/s on essential service thal underpins
economic growth in SA, the Eleciricity Supply
Indusiry (ESI] has o significant contribufion
1o make in the form of o reliable supply of
electricity for the 2010 FWC.

In tarms of the Sauth Alrican ESI, as
shown in the electricity supply chain in
Fig. 1, it must be noted that the majority
of the country’s powar siafions ond bulk
slectricity infrastructure backbone is within
the control of the national ul
while.the mojority of the key installations
for the 2010 FWC lie within the host cities
and are supplied by the municipol electricity
infrastructure.

Tha ESl ook o dacision fo estoblish 0 2010
ES} forum consisting of all the role-players
in the supply chain (see Fig. 1) os well as the
2010 Organising Commitiee, Deportment
of Minerais and Energy (now called Dept. of
Energy) and the Notianal Energy Regulator
of A (NERSA] to ansure fhol ol activiies
for the 2009 FCC and 2010 FWC are
co-ordinated ond learnings are shored
across the industry to ensure o successil
svent in SA,

I must be noted thet the games are played
ot night and fo ensure the masses can view.
#ach and every,gome mokes broadcasting
one of the most imporiant components of
the event.

iy Eskom,

This paper focuses on the lassons learnt
nofianally and across four host cities ever
the 2009 FCC thaf need to ba incorporated
into the Electricity Supply Industry (ES)
Preparaiions for the 2010 FWC o5 0
whole,

Background

The 2009 FCC occurred in the following
host cities: <bohannesburg, Bloemfontein/
Mangaung, Tshwane, ond Rustenburd

Ataal of 16 maiches were played over the
14 days.

ANEL Proceadings 2009

Fig. 1: Electicy supply choin.

This event wos impartant for the 2010 PWC

for the following reasans:

o It wos the fest run in proparation for the
2010 FWC

s Croating an odesstanding of the avant’s
‘cloctricly recuirements

o Defining the siadium power requirements

«and supply side configurations

Troining ond devsloping staff for the 2010

e

@ Reviewing our level of communication and
securily olignment across the ESI

National lessons

As the notioel electricity provider for SA,

Eskom cbjectves over the 2009 FCC were

s follows:

@ Tost Eskom reodiness: fechnical

readiness; communicoion; securily;

and collaborafive effarts with identified

stokeholders (2010 Organising

Committas [OC), hos! cities and

electricity municipal depls.).

Enhonce understanding of the events ond

related eleciricity considerotions.

 Troin and develop staff.

The Eskom 2005 FCC preporations went live

on Friday 12 June 2009 and the ollowing

is a summary of the Eskom 2009 FCC

experiences:

Risk identification and freafment

The top risks associoted with the 2009 FCC

were 05 follows:

o Loss of electricity supgly to o stodium or

® Reputation risks for Eskom and SA
@ Shikes and related risks.

Five Eskom situational awarenass centres
(SAC), ane national and four focused on
each of the host cities, were implamsnied
for the event os one of the key freaiments
for the abave risks. The purpase of o SAC
was o know, onalyse, share the stalus of,
and progress an, electricity matiers for he
‘vant fthe situction). These SAC were used fo
ensure the ability of the arganisation to make
factical and strategic decisions in order fa
Tnflusnce the way the organisation would want
ta respond 1o o parficulor event or situation
and by ol accounts served this purpose very
well over the period

The treatment plons pul in place for the
above risks were fested for adequary and
etfectiveness over the 2009 FCC. While the
treatment plans put in place for the above
proved ta be adequate and efsctive over
motch days, on nan-match doys various
gops ond inodequacies wers dentified in
terms. of the traatment plans implamented,
Furthermore, the amount of lobour related:
issues and number of stikes in SA s a whale
inthie run up fo the 2009 FCC, highlighted the.
reed for a more pro-active freotment plan fo.
be implemented for the 2010 FWC.
Reliobiliy of supply

Eskom preparations for the 2009 FCC went
live on 12 June 09 and wers in place post the
2009 FCC until 3 July 09.

Over this period fhere were no national
celiobility of supply issues that affectsd the
2009 FCC. There were however incidents

ey nstollation du
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metch days and ane reduction in contingancy
level {13 10 0-2) t0 @ site.

The 2009 FCC assisted in understanding the
evant slectricity requiraments, operational
contiderations (rescurces, sscurity, etc.| and
communicafion considerations

Resources

In the final twa weeks to the 2009 FCC, OC
aleciricnl seprasmnmiivis islicated fie hey
required siaff to be available 24 hours o doy
at key sites four days prior fo the event and
four doys past the event,

Givem the fact that Eskom Ironsmission sub-
stations have remate switching ond fhe key
sub-stafions are manned during working
hours, a decision was faken thot these siles
would enly be manned from on hour belore
@ maich 1o an hour after the maich.

Dedicated rasources (SAC, field, aperations,
smeurity ond communicafion) were put in place
for the event. While fhis was o great inifiofive
fo snsure quick fumaround fimes fo ensure
tha celiability of supply for the event, given the
current shortage of skill globally as well as
financial constraints, this impacted the doy-to-
day business operctions in some reos.
The event served os o great training ond
javelopmant opportunity, forililoting the
following troining
= Commaunicotian stall cross Eskom
ware froined on even! and emergency
communication
Tachnicol sof tained on event monoring,
reporting end co-ordination

Security sio

.

however, a cance given that vary minimol
information was availoble on network siotus
and incidents pre-during ond posts evens.

Thera was, however, o lack of afignment
of emergency ond media communications:
with the O and FIFA in forms of electricky
supplies and is on area requiring considerable:
atiention for the 2010 FAC

Lessons for 2010 FWC

o A risk management approoch is o be
used o5 the basis for rolling out the Eskom
preparations.

® Koy information ses that would enhance
slectricity readiness must be sourced at
least six months prior fo the event so as fo
enhance and improve slacrricity readiness
fo cater for the 2010 FWC, &.g. key
site information fogether with team and
people mevamant and periods of use.

Resource requirements need 1o be
quantified and an optimal solution
determined 50 o3 fo defier on OC and
sioksholder jons while giving due
considaration 1o the resource shortages
and inanciol constraints.
o Pro-octive trsatmant plans need to b
investigoted and implemented for the
treatment of labour risks.
Alignmant of smerganey ond medio
communications with the OC ond FIFA
in ferms of elactricity suppliss.
Alignment of ll intelligence gathering
activifies so as 1o enhance decision
moking and responses o incidents ond
issues that may arise.
« Need for detailed simulafians (people,
processes. systems] and friel runs
1o rain staff and fest and enhonce the
d the various

The Mangoung/Bloamiantein preparations
warilive.on 14 Juna 2009 and the following is
o summary of their 2009 FCC experiences:
Risk identiication and freafment
Risk: loss of lighting of stadium due fo o
network foult.
o Treatment:
determine:
- How the siadium lights would respond
to the vehoge dip on Centlec’s grid dus
o faulls slsewhere in the Centlec grid,
- Impact of @ voltage dip on the siodium
lighting.
- How the stodium generators would
perform under various fauls conditions
in the Cantlec network.

fing performed fo

Risk: Single generator incopoble of
meefing completa stadium lood.
Treatment: Stodium looding fimiled to
o maximum of 1100 kVA ond some
of the stedium load moved o oveday.
Furthermore, stadium laading over the
match was managed by switching off the
air eonditioners ond boilers f necessary.
General risk monagement: The risk of
supply 1o the stodium was generolly
monaged in the following marner:

- The stadium wos solsly supplied from

‘generators.

- The load was shored between the
two generafors. Eoch generotar was
capable of supplying tha whole load,
hence bocking-up eoch other.

- Back-up fo generators — Centlec grid.

- Dedicated busbor of Park West DC fo
supply Willows DC and the stodium.

2 real
time sleciricity operations and this has
cracted on oppetuni
the alignment of the refiobility of supply
and sacurity roloed inifitives.

Sacurity

Sacurity plons implemented over the period
ware focussed on nddressing security risks
idenified. Vhile fhese securiy plans proved
1o be adequate for the 2009 FCC kay supply
points, areas of enhoncement wers identified

tisk reaiment plans implemented.

+ Dsfining and ogreeing on the levels of
information exchange with the various
sakeholdors.

Host city lessons

Mangaung/Bloemfontein

overlay,
Reliobility of supply
There were no municipal reliobiliy of supply
Issues thot offectsd the 2009 FCC matches.

There wers howsver moments of concern when
supply 1o the stadium wos lost ane aftemoon

e ur
ciiesfor the 2009 FCC. Foedback s provided
balow on the parformance of the. Centlec

in terms of securing infrasiructure beyond key
sites. areas of enh
were: alsa identified in torms of infolligence
gathering and the olignment with the ke even!
security structures established.
Collaborative efforts

In the run-up fo and over the periad of the
2009 FEC, the levels of collaboration with the:
OC elecricity representatives s well s fhe
various key stakeholders such os hos! cifies
and municipal electricity daporiments were
continuously impraving and this facilitated
greoter olignment of acfivities focussed on
ensuring reliobiliy of supply. The level of
information exchangad in some areas was,

thot wara the main supply during the 2009
FCC motchs. The report will cover the enfire
event and the fesling work done during fhe
period leading ta the start of the event.

The following wera fhe key objectives of the
city i hosting thé FCC matches:

o Processes put in place for the 2010

PWC.

« Testing the ganerotors under condifions
similar or close enaugh to 2010 FWC
condifions.

and the insiabiliy 2

The picture in Fig. 2 shows the fluctuations

thot occurtad during the third match

The sypplier of the generators was colled

in 10 assfit in resolving the problems with

fluctuotions on the generators,

Resources

The staffing of the team for the svent was

amanged as follows:

 lnside the stadium procinct: The Yenve
Ogerating Cantre (YOC); generator
operafing lechnicions and slectricians;
generator refuelling electricians; ond
consulonts,

& Oulsice e stodi

FWC host eity

Elociricions
with o fest fruck,
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Fig. 2: Flucuaiions thot eccurred duving the i molch.

o Awy from the stadium precinct: Standby
technicians per disiribution cenre; and
Cenflec centrol room coordinator.

Generator fusl was another.major resource
which had fo be foken info consideration and
the follawing was planned in fhat regord:

+ The generators each hove o fuel capacity
f 2000 lves.

The consumption of the generators is
200 fires/hour when of 75% looding
and 300 lires heur ot full loading. The
above translates fo. 10 hours when 75%
loaded and & hours 40 minutos when fully
looded.

.

Taking the abave inlo account, a steady
deliary of diesel fo the site was required
o coter for the 2009 FCC needs. There
w;.nmdum
diesel #toroge of the sindium for sofefy
reasons and the. -qh-\hnq schedule was
modified to fake this info accourt.

Belaw is an axample of o ypical refueliing

schedule that was implemented:

- Refuel Friday 12 June 0% for operations.
on Monday 15 June 09.

- Refuel on Monday 15 June 09 ci 17h20
(20 minutes after half fime) to ensure
sufficient capocity fo run the remainder
of the game as well s 4 hours oher the
game.

- Refusl on Wadnesday 17 June 09 o

07h00.
Rafusl again an Wednesday 17 June 09
of 17520 (20 minutes ofter half fime)
o ensure sufficient capacily fo run the
remainder of the game os well s 4
haurs after the game.

- Refuel on Thursdoy 18 June 09 to by
ready for the maich of 20 June 09,
Refue! on 20 June 09 ot 21h50 (20
minutes after hall fime) since the motch
commences of 203

- Reluel on 23 June 09 ot 10000 ta be
ready for the match of 24 June 09.

- Reluel on 24 June 09 of 21h50 (20
minufes after halttime) since the mofch
commonces at 20h30.

o limi the firs hozard, it s essntial that

the tanker doing the reiuelling should

contain only diessl and na petral at
.

o The maximum amount of fuel required
for any refuslling would not exceed
4000 litras af any one refuelling
action

The drtver of the fusl tanker needs 1o be
aceredited in order to be allowed in the
stadium procinc!. The vebicle registration
number is raquirad in odvance to fst it
anihe devery schedle Dua fo limited

Delivery of fuel 16 the stadium for refuelling
of the ganerators pased spacific logistical
challenges. Thisis one area where we wil
need some creafivily during 2010 FWC.
The pressure will be taken off by the plan
fa use grid as primary supply and the
gonorators as backup.

City of Johannesburg

Upen receiving the venues for 2010 FWC
i.e. main stadia, fraining venues, fan parks,
efc., City Powerstarted o comprishensive shudy
1o fully understand the impact of oddifonal
loading and operational risks on all the
offected areos. With 2009 FCC serving as
a dry run for 2010 FWC, City Power has
re-looked at e siudy cancentrating on FCC
impact only.

The Gauteng Regional Tosk Team formed five
working graupsto workshop, conslidate, and
deliver on the follawing:

o Infrastucture assessment, plonning and
project implementation, |.e. cw»ul
e

4 that only
two names bnvubiadbvinwn odo oll
the rofuelling.

In order to ansure fimely dalivery of
the fuel, the tonker naeded to report
10 site 90 minufes prior o delivery
and then move ta the offices of parks
wniil 10 minutes priar o the refuslling
schody

Security

The only securify threat that Centlec
considered was o generol blackout o parts
of he city in the case of @ major distibution
centre being sobolaged. Technicians who
could respond within minutes ware pul on
standby and assigned distribution centres
thot they would be rasponsible for.

Lessons for 2010 FWC

o Reliability of supply: Testing of the
generators under controlled environment
and with rugby matches was nof suficient
1o uncover the instability problems thot
were experienced. The following should
have been done before the svent.
Hove the suppliers of the generotors
involved in the festing of the generafors
during evenis.Also hove the suppliar
representatives on site with the feam
thet operotes the ganerators.

Resources: The decision o identify key
installations and ossign experienced
technicians wos important in restoring
the outage experienced on the afternoon
of 20 June 09. It is also imporiart fo
remember thot although you have to
essign people ta the event there s sl
the normal business of mointenance fhat
must confinue ond not be impacted.on in
anywoy.
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Power requirements fo mes! the demand
reloted to the 2009 FCC and 2010
FWC.

Maintenance plonning and
Imphmnmnhrm Scope: o dm&up
implement mairenance plans o
il identify 2009 FCC ond zmo
FWC related events and implement
centingency plans 1o ensure continuous
supply of slectriciy.

Integrated emergency response
Scope: 1o develop and implement
infegrated emergancy respanse ond
regional command centres 1o deal
with possible emergencies and load
shedding

Security of eleciricol inrasiructure. Scope:
develop and implement an Infegrated anti
theft and m..dnmmmw for the 2009
FCC and 2010 FW

Public fighting Smpe‘ identify public
lighting_reqiremients .. mojor 2010
routes, Fan Porks, Park and Ride efc. and
ensure thal these areas ore well it during
the svents.

The:city objectives for the evant ware aligned

10 these of the mayorol pricriies. Below ore

s0me of tha cit bjectives:

* Toprovide an interruption free evani which
<omplied with all the FIFA requirements
as stipuloted in the bid book.

Create o legacy that will hslp the city

ond its residents to realise the goal

ql be(nmmn the sporing hub of the
inant,

. 'nwwdn fob apportunities ond stmlote
sconomic aclivifies through sport.

The City of Johannesburg preparations went
Iive 00 14 June 2009 and the following is @

AU Proceedings 2009
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Fig. 3: Key Funciions of the JCC

summary of their 2009 FCC Experiances:

Reliability of supply - costs:

Waiving of Ellis Pork octual maximum
demond.

Due to OC decision fhef overloy i@ hast
ity responsibiliy, the costs for provision
of overlay power consumed was corried
by City Power.

Event co-ordination

All acrivities were coardinated through
the Joint Copmand Centre (ICC). Joint
operations support and cofloboration for he
City of Johannesburg wos achieved throvgh
partcipation of the following in the 4CC:

Emergency Management Sanices (EMS)

o Johannesburg Metropolitan Pelice
Depariment (JIMPD]

*  Bus Rapid Tronsport (BRT)

®  Intelligent Troffic Systems (I75)

* City Powar/ Eskem

o Johannesburg Woter

s Woste managemend (Plkitup)

20100C

The operation of the JCC is bosed nnh:
Wadional command cenire approach. T

AMEU Procoedings

e fhe ICC

approved. Access denied for accredited
persannel 1 repair fauly ights on match
doy - 1

Communicafion

To avoid network congestion ond 1o
maintain system security, City Power opted
10 use the TETRA system as the medium of
communication. fig. 4 ilustrates the list of
TETRA bose skofion stes hat ware operatianal
for the FCC and each site bad a +15 km
radius coverags.

Resources

Stondby teams were deployed at major
substations for the duration of the event
to. reduce. response and whers possible
restaration fimes.

City Power ond Eskom personns! deployed
af YOC and ICC, The diagrom in Fig, 5
illusirotes the information flows between the
ericus cperafions/commend canires in ploce
‘over the 2009 FCC.

Lessons for 2010 FWC

Voltage ragulation af key sites needs 1o
be reviewed ond oppropriate measures
implemented to ensure voltage sabily,
E.g. high vobage levels wore experienced
0t the overlay (on the load sidel, due fo
the transiormer fixed tap design. As o
result ihe overloy load wos supplied from
generaiors and the grid utiised as back
up supply. It i crifical the OC electricity
representatives provide clarity on the
stadium internal supply arrangements at
b g

in Fig. 3.
Accrediiaiion

The FIFA rules specify thot o rodius of 1 lam

will be ket os @ raffc free zon (TFZ). Entry

o this arec required prior accrediation fo

be in place.

City Powor implemented specific accreditafion

for their stofl and occess requirements into

the TFZ

The following are examples of what wos

{mplemeted and what was experienced:

& Acgess 10 services: City Power had
ta submit oll the Siemer! Rd Depot
employees’ names for accrediiction. In
addiion 1o thase employees, City Power
had fo request oceraditatian for the
emergency respanse teams that would
have needed fo ocesss fhis area, This
access wos requesied in fine with the fwo
Wpas of occreditation aliowsd by FIFA:
Standby accreditation - oll operational
personnel, Full house ateredilation - one
senior employse who will get unlimited
access throughout the precinct

o Expariences: Sitesn applications were
mods for ocereditation and only six were

ur

0 ropoat of this Hype of incident.

Redundant supplies o the stadium are 1o

b implemented prior o the 2010 FWC

» Clarityneds o besoughtfrom fhe OCand
host eiydiractorate on accountaslies for
poyment of eleciricily consumed ot stadia
and key event sites.

City of Tshwane

Tshwane is o mefropolis ond was esiablished
on 5 December 2000 in terms of the
new local government structure. Since it
incerporates Protoria, Tshwane is now the seat
of goverment administration and the capital
of South Africa. It is also one of the host cities
for the 2009 FCC and the 2010 FWC.

.

The City of Tshwane preparations went live on
14 June 2009 and the following is a summary
of their 2009 FCC experiences:

Risk identification and treatment

o Risk: During the sarly sioges of the
planning lor the FCC and 2010 FWC
the likelihood of a lass of supply dua fo
‘capacity consirain's of the River subsiafion
was dertified o3 o isk in terms of supply




communication medium between fhe VOC
and the Cly of Tshwane electrical network
contral room.

Security

Security and protection of the network was
identified as o criticol risk during the 2009
FCC period. For the period of the FCC
additional guards were placed af infeed
stotions and high risk arsas along the |
32 ¥ fines

Lassons for 2010 FWC
The modificetions to the Clydesdale supply

areo implementad of an approximate cost
of R23-million proved fo be successiul for
the stability and quick aulomated restorafion
of power failures which could eccur in the
immediate area surreunding the stadium.
The stadium however preforred 1 oparate

Fig, 5: Information flows behween the various aperations/ command ceries in place

ver the 2009 FCC

Fig: & The natwark canfigurofion from the-Eskom paints of suppiy 1o the stadium

for the-ares surrounding Loftus siadium.
To create spare capocity at River,
18 MVA wos tronslerred 1o Lynwoed
substaion.

Treatment: Load was moved away from
River substation and various surrounding
infrasiructure wos upgrodsd in the ryp
up 1o the 2009 FCC, This impreved
the raliability of the supply 1o Loftus
and the local area araund Toftus
tremendously.

The netwark diagram in Fig. & highlights fhe
network configuration from the Eskam points
of supply o he stadium precinct
Resources

Nacessary resources such a3 vehicles,
aquipment, spares eic. were slored inside

the TFZ which wos closed on maich
doys-1

Additional standby personnel dedicated 1o
maintenance and network operations ware
available on site four hours before the start
of matches and two hours offer matches.
Standby parsonnel on site (inside the TFZ)
during the 4 hours before and vp to 2
hours after the match included maintenance
teams for IV and MV equipment, 132 k¥
maintenance persannel, network oparofors
for 11 KV and 132 KV switching oefions ,
fast and protection technicians.

The cellular feleghane nelworks wera nof
considered relioble enolgh and femporary
trunked rodio systems were used as o

ly 4 hours.
before and 2 hours after motch events.

The operational philosephy for the stadium
and precinct power supply, i.e. grid vs.
onsite generdtors needs fo be clarified for
tha 2010 FWC

The some procedurss and preparations
regarding dedicated addifional maintenance
and operationol personnel (o be on site
before ond during malches will be followed
for the 2010 FWC.

Summory

The Loftus venue proved fo be successiul in
presanting the 2009 FCC excep! for some
minor issues the electricity supply network
was stoble and functioned without any
problems during match days. The extensive
mainfenance actions to replace risky older oil
fillod switchgear, do preventive mainfenance
an public lighting ond stopping all planned
excavotion work in the vicinity of the supply
network to Loftus resulted in a successiul
hesfing of the 2009 FCC of Loftus as well
o3 the official public viewing ereas.

Rustenburg

The Royol Bafokeng Stadium in Rustenburg
is directly supplied by Eskor

‘The Eskom objectives in Rustenburg over
he 2009 FCC were the samo s the Eskom
national objectives stated eorlier

Risk identification and treatment

While the risks identified for Rustenburg

were fhia same o the notianal risks identified

by Eskom, the treatment of these risks were

tailored for Rustenburg. These included

« The insiollation and commissioning of
a second cable feader fo the stadium

AMEL Proceedings 2009



MANUFACTURER & SUPPLIER OF MASTS, POLES & TOWERS

LeBLANC CIH Lighting Structures is a leading supplier of masts, towers
and associaled squipment for high mast lighting in South Affica and other
African countries and has béeen In operation since 1976,

The company designs, fabricates and erects monopole type masts and
towers in seven basic product ranges:

Railow masts

Midhinge masts.

Hydro masts

Internal and external access masts

Monopole transmission masts

Electricity ransmission masts

Stret ighing poles

Manufacturing faci
The facily consists of 5 4000 m covered factory with exiansive loading
faciilies and stacking space as well as 500 of offica space.

The facilty is well equipped with extensive planl and machinary for the
handiing and processing of steel plata as wel as all other steel work
required for the production of monepole type structures.

The production facilty employs some 100 peopie including qualiied
doffer the following

panel structures; advertising boards and mast

services: wind turbine; solar
maintenance.

Quality
The production facilty is EN 1SO 80012000 ceriified by Dekra Intemational.

Engineering

All monopoies and structures fabricated by the company are designed by a
professional structural engineer, and detailing for fabrication i done by our
own experienced staff, making use of the latest CAD drawing faciiis.

Track record

Lighting Struetures has designed and fabricaled masts for pumecods
cust o i well

i sectors botn

in the lig
as many other countries in Alrica
Services:
+ Design and fabrication of masts from a stand
design fo suil client specifications
Eraction of masts
Design and constrution of mast foundatons
Inspection and maintenance of existing masts and foundations
Turnkey capabites for fullsite bulld
Technical support and as-bult documentafion.

v range or special

LeBLANC CIH Lighting Structures (Pty) Lid

LIGHTING STRUCTURES 070" 5005t

18 Johason Ro, Pretoriastad, Nigel
PO Box 1592, Nigel, 1480, Sauth Africa

Tal: +27 (011 814-1404, Fax: +27 (0)11 814-1444
E-mail: sales@lightingstructures.co.za

Web site!




Reliabil

Combining the Rustenburg SAC with fhe
Rustenburg JOC as both of these are
operated by Eskom.

A radia link with the Stadium YOC and
OC olectrical representatives

of supply

Ne incidents were experienced in terms of
loss of supply to the Royal Balokeng Stadium
over match fimes.

Resources

Dedicated technical resources were
accredited and posted at the Phokeng
substation s per fhe OC requiremens,

The Rustanburg SAC was also monned
fram 7h00 daily 1o 24h00 with technical,
communications and securiy personnel.

Security
Given thot Phokeng substation is within
the stadium precinct, the security for the
subsiafion was cotered for through the
OC security measures put in place for the
precinc!

Collaborative efforts

Continuous communication and
colloborafive effaris were pul in place for
Rustenburg as o whole with the Rustenburg
electricity department.

Lessons for 2010 FWC

As por those sated in he national and host
ciy lessons earier

Recommended action

The following recommendations are made

NORDLAND

Tel 011 662 4300 « Fax 0116624319
E-mal (COZA Wi

o all the ESI members involved in the
2010 FWC:

Bosed on the experiences over the
2009 FCC, it Is recommended fhot
o risk based opproach be ufiised fo
direct the 5] octions for the 24
FWC as opposed to the current
opproach which s focussed purely on
fechnical delivery.

Adequate security and storage
measures need fo be put in place
o store and sofeguard equipment in
the run up to and during the 2010
FWC

o Safety considerations need to be
ideniod ord adsauotely oddresed
at all sites for the 2010 FW

Accreditation (;ww,mws :p-unlo
vehicles and equipment - fhis includes
any suppliers} mvn I:e quantified
and the relevanf occess requirements
finalised as far in advance of ihe event
as possible.

Appropriote fuel supply considerations
nend 1o be implemented fo fake infe
account ony resirictions thal could
affect fuel delivery.

Resource plonning for fhe 2010/ FWC
must be implemented timeously and
give dus considerafion fo risks such
as laour oction over the p

Emergency communication and media
information dissemination needs fo be
simuloted acrass the S| fo enhance
this and prepare for the 2010 FWC
This includes the erifical alignment
with FIFA and OC.

Clarity must ba sought from the
respective parties, s.g. OC, host city
directorates or relevant government
deportment on issues such os costs
incurred over fhe 2010 FWC and re-
imbursement for such.
Canclusions

The 2009 FCC os stated sarlier was
the only fest run in preparation for the
2010 FWC, As such the event served its
purpose in;

Providing the ESI with an epportunity
fo fest its event specific readiness,
assumptions ond real time

.

Providing the ESI with on opportuniy
1o test the adequacy ond effectiveness
of the risk freaiment plans
implementad

Creating an understonding of the
magnitide of the 2010 PWC which
will be upon us shorlly and the
necegsary octions fo be faken to
ensure success for this event, i.e
incorporating lessons leani into our
final preporotions so os fo have o
mare robust and complete plan of
action for the 2010 FWC
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Renewable energy in South Africa:
resources, research and projects

South Africa is blessed with an abundant varlety of renewable energy resources. It is well known that sunshine, solar
energy, is in abundance in South Africa, especially in the north western parts where some of the best solar irradiation

in the world can be found.

The wove energy resource along the south
wester coost fs also Indicated on most
maps o3 a rescurce with sufficient power
fo drive wave energy convertors. The wind
energy resource i3 limited to the Norther,
Eosfern and Western Cape Provinces but
even in this regard South Africa has the
patentiol to ganarate o number of gigowatts
using conventional, land bose wind turbine
tachnolog.

There are some resources whare South Africa
Is mora constroined. Due o the foct that

by Prof. L van Niekerk, Stellenbosch University

Projects

The number of renewabls enery projects in
it Mo s @il exkmely limited. given fhe
obundant resources ovailoble and the profils
thal renewable energy 03 o source of cleon
anergy i receiving wordvwide. The main raason
foe this is that o3 o developing country South
Africo has been fozused on cheap energy from
fossi fuels, in parficular eleciricty from cool-fired
power siofions.

Seme of the lorger projects that are under
dvelopment; or come online recentty, ore
Darling wind form and the Bethlehem hydro:

most of South Alrica is @
lorge scale biomass production for energy
wil probably never bo realised as @ cost
wffactive ogricyltural sactor clthaugh eneray
from agricultural woste hos more pofential.
Dus 1o the lack of water ond erly © few,
large, perennial rivers the potential for hydro
power s limited and mostly restricied to pump
storage schemes

South Africo clso has very limited potentiol fo
explait geathermal or ocaon thermal energy
conversion, The Agulhas ocean curment shows
s0me potentiol bt technology ta hervest the

edoren  scherme. ,2MWand
7 MW of cloan energy respechively.
Cher landil d

investigoting the estoblishment cf o record,
Rerewoble Energy Centre of Ressarch and
Davalopment, with subeentres in solar, ocean,
photovoticic and franspart energy. At the soma.
fime tre Dagoriment o Sciencs ard Technology
conracted the CSIR to develop @ road mag
and busines plon for o solar energy research
programme thet wil focus en solor thermal
energy.

Conclusion

One o the biggest stumbling Blocks that
inhibited the roll-out of large ranewable
energy projects was, and siil s, the low prce
of slectricity from coalired power siofions.
This is, however, chonging fast as Eskam is
running oul of capacity and the new power
stations, cool-fired

elo-efectric pover staions ore abeody moking
a coniribufion.

It s envisioned that the new REFTTs will stimulate
he sector and enable the vorious project
developers o implement the projects currently
being plonmed

Research

There are various groups in South Ahica

engoged wih research on renewable energy,
from smoll one-man operations o larger,

d nuceer, e becoming
much more expensive thon aricipaed. This
il resub n 0 significant increase in the prico
of eleciricity aver the next few years making
icity from renewoble energy scurces more
cost-competitive.
Atthe same fim the effect of greenhouse gosses
frem buming fossi fuels s menifesfing more
and moré and the world is conemplafing how
1o deal with tis globalthraot. Thers e cimody
incaniives i ploce to make use of renewable
energy rosources and this may increase ofer
the e round of discusions in Copenhogen i

y s i fhy ot
conomically vible.
Resources
A der way fo

os the CSIR.

- yeor What is unclear is what new
ot "

ather ressarch

hermal energy, ol photovoloic researchand
wind energy research. Th universies involved

map the vorious renawable energy resources. In
partcularthe South Afican Wind Energy Projed
Is developing o new wind map for South Afice
in cooperation wih the Riso National Recewable
Energy Laboraory of Denmerk. This map vl be
1 meso-scale iop relying on synaphic weather
data 1o generate @ wind mop. It s possible 1o
increase the accurocy of this model by mote
detailed modelling in speciic areos.

A geathenmal aifas for South Altica & currsntly
under development by a group at the Universty
of South Afico, There is an existing solar map of
South Africa and mere deloiled, satelii derived
solar data i availoble from abrood. Aprofec' o
veriy he sokar cofa with ground meassements
is undr development

The wave anergy rescurce around e coost &
wail understood due fo fha exensive work on
coastal developmants that have: taken place over
the ynors, This i ougmested by wave-rider bucys
with dato geing back 30 years.

AMEU Proceedings 2009

include Stellenbosch, Cape Town, Pretoria,
NMMU ond Fort Hare. There is, however,
some oclviy in renewoble enargy ressarch at
most universities and univarsdies of sechnalogy
[ Sauth Alrico

Abicn, y carbon

will ba affected by the new arrangements
What is clear s that South Alrica is well
posiioned 1o horness renawable snergy and
10 buld o eomplelely new indusrial bass to
service fhis sector, The sector & very affroclive
a5 South Afrca con easiy arfer this market with
ot existing industrel complex and fechnology
base, and

Currently the SA
o ‘underway to increose the investment

rocesses
in renewable energy research. SANERI is

moke a contrbulion fowards developing new
technology in ths orea.
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Legislation’s role in promoting the
acceptance of renewable energy into society

This paper begins by discussing the need for renewable energy sources in the world today, panticularly with reference
to dlimate change, paverty eradication and palitical stability.

Thincliot el pnlicy b dhocised. erpat
nofably the German Act on Granling Priorty
o Renewable Energy Sources, the RSA Whil
Paper on Renewable Eneray Policy, the
Nationol Eneray Regulator of South Alrica,
REFIT Phase 1, the Renewable Energy Summit
0t 2009 ond REFIT Phase 2

This is followed by g discussion as fo
why Germany hos been so successlul in
infroducing renewable energy fechnologies
into s power-pool, and why the RSA has nol
bean successtul.

i is shown that a significont policy vacuum
axists in the RSA — with respect to the
introduction of ranawable energy sources info
our power-pocl. The paper concludes, ahar
dua consideration of the facts end aspirations,
with the following recomeendations:

» The policy vocuum i filed as soon as is

reasonably practicable ie. the releyant

RSA govemment departmens dasise on

Act for geanting priority o ranawable

‘enargy sources in the RSA

The funclion of generating broadr policy

aspects must be removed from NERSA

completely i.e, NERSA must cnly provide
input on 1 legislated capocitios this would
be licensing ond forf determination]

o The legol vacuum in NERSAs enabling
legislation, section 14(4), that doss
ot oblige NERSA 1o nsue licanses for
generating plani, must be removed or
oltered o o it that MERSA shal lcense
alltechnically feasibhe renswable plant os

ing copable of connecting to the grid.

Smaller renewoble enargy ganerators
shoukd not ba faxed with onerous licensing
condifions.

by Neil Van der Mewe, KV3 Engineers

priceity plants generating elechicol snsroy

from renewable sources.

The poliey must siate hal technically
capable grids include grids that moy
nead fo be upgraded (at the cost of the
qgrid operator] et regsonable scanomic
expense in order to accept sleciricol
energy generated from renewable
saurces.

A ration-wide equalisation scheme must
ba included in the golicy, se that the costs
of connecting rengwable energy sources

Mankind converts the aneray in fossil
foels into uselul enrgy through the
process of combustion, or other cherical
processes.

o The combustion of fossil usls releases
haat (directly and corbon dioxide into
the sorih's ofmosphera,

Corbon dionidels a racognised greenhouss
gos.

The gresnhause heating mechanism
briefly is th mechanism whereby o
permits the fransmission

cparsicrs, and ulimaiely be occovnted
for by the entir populace connecied to
the vorious grids.
The disclosurs of relevant information
woen the plont and grid operators must
e comprehensively mar
The introduction of renewable eneray info
+he RSA must not be capped. Experienco
s shown tha the procass of nfreducing
ranewoble energy sources onia. giids in
Europe s o steody but slow process that
requires reinforcement, nof restriction,

The limitations on sencwable source
capacity i.e. the smaller role-ployers
(residential and rural entities) must be
remaved porticularly with reference fo
solor phofovalisic systems.

The need for renewable energy

The: need 1o cccas renewabls energy
sources

Popular publications such 03 %An Incanvenient
Truth® [1] hove galvanised cur atfention fo
the sirong scientific correlation between
glabl warming and tha use of fossi fuels s
the primory anergy source for manind. The
use of fossil luels upsets the concentration of

o Thep h s
RSA must be expanded from the curent,  oimosphere.
restrctive SBO in Eskom, to all awners 3
o laciical grd ifroshuchure In the RSA  The mechaism. — simply stated — is os
i the renewable-onergy policy musfTake  follows:
odvnMcae of the dispersed/decentrolised 4 Fossil fuals are historicolly stored solar
noture of renewable energy surces by radiotion, a by-product of photosyrthesis
diversitying the buyer. iie. the remains of plant and animal life,
« All entifies containing 25% or more and consistpradominantly of hydrocarban,
siafe awnarship must be excluded from molecules,
aneliting from the REFIT. & Mankind, baving w}-,edmmw.mw
@ The renewable energy policy must potential in foss lised hydrocarbon maner,

mandate that all technically copable
‘slactricit supply grids shall connect 05 0

horvests the fossil fuls from mﬁm the
earth’s crust

of shart-wava radiotion from the sun info
the eorihs aimosphers, but frops the
long-wave (infrared) rodiafion reflected
from fhe earih's surace from escaping
the atmosphere, thereby causing o nel
heating effect of the aimosphere.
1t must be noted that Indusiricl activity fand
the consequent wilisation of fossil fusls fo
facilitate indusiriol etiity) produces many.
qreenhouse guses, of which corbon dioxide is
but one. Some of the other greenhouse gases.
refeased fhrough the utilisotion of fossil fuels
are methana, nitrous cxides efc.
The nat heating of the earlh's aimosphers
shows o strong correlation with climate
chenge.
The. Stern review (2] posivlates that climate
change can have the following effects an our
fence:

Climate chonge fhreatens ihe basic
slements of Iife by affecting uccess fa
water, food production, halth and the
use of land ond the environmont.

The impocts el climate change are not
evenly distribited and it is ssimoted that
the pGorest countries and pecple will
suffer the change sarliest, and 0.0 larger
degree when contrasted with developed
countries.

Climate ‘change may have small inifial
positive sffects for some devsloped
gaunfries, but the small initial positive
afiacis will ba subsumed by the ensuing
nagative ehacts dus to continued
temperature increases (there is o fime-
lag between the Initiating faciors, and the
uliimate effects)

Holm in the Whita Paper “Renewable Energy
Future for the Daveloping World" asks “why is

AMEU Procaadings 2009
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it essential to tronsform fhe developing world
energy systems now"? (3]
Holm idenifies three main areas for concem,
both for the developing and developed
countries in the warld, namely i) poverty
eradication and health concerns, i) price
volotility, instability, securlty, development
and technical fallure and i) the protection
of ratural e supporting machanisms. These
headings are discussed below with reference
1o historic ond currerd global evants:
Poverty eradication and health concems:
I the less developed ond impoverished
couniries, and concentrated in rural

et i iora) s i aecy
.
The biomass ' typicolly consured in an
inefficiant mannar regativel affocting fhe
healih of the impoverished through the
tonic emissions and air pollutants released
during inefficient combustion (see ‘he
discussion on the White Fapar below,

Annual solar irradiation on earth

Annual global energy consumption

Fossil energy supply, worldwide
0il- 40 years
Gas - 8o years

where 1 s thought that the
opprox 115 000 GWh of biomoss per
annum), and often in confined and pocrly
ventlated seftings

The harvesting of biemass morerials fram
the environment is also @ driving foctor
for desertification with the knock-on
consoquanca ofhe furharimpoverishment
of the affected communities, through
the impoverishment of their living
enviranmen.

Price valatility, economic end socio=
political insiabilty security, development
and technical foiiure: In an orlicle in m.
Business Times, lan Mann quetes Thoma

U Fradiman “Our dicion ool ha ld
16 the rise of petro-dictatorships and the
lorgest wealth transfer in history. Money
from cansuming countries is baing sent fo
swell the coffers of dictatorships around
the world, which are benefiting from not
having grown fheir assefs or educating
their people” [4]

Fram an arficle by Alf James in the
Moil and Guardion: “The demand for
outemotive fuels in Sautherm Africa
exceeds the local production cop
South Alica Is becoming increasingly
dopendent on imparting refined outomative
products” (5],

From Poisoned Walls: *An alluring
altornotive global source of eneray is
Arica, which is more imporiant fo the
Vst than most pacgle know, In 2005, 1he
United States imporied more ofl from this
continian thon it did from the Middlle Ecst”
and when referring 10 an IMF Working
Paper by Xavier Solo-i-Martin Addressing
the Natural Resource Curse: An Iustrofion
from Nigeria: ~ *In 1970, just before the
oil boom, 19-million Nigerians lived
below the pmn, . Now, necrly

Ketae, Gtumlion o maraNigarians

Fig. 1 Asnuel solor imodiation on eavh versus fossil energy capacity [7] .

five below that line, and their anger Is
mounting” [6}.

‘The:obove sentiments are merely lesimony
o the risks developing notions have
to thelr nafional security, when the
daveloping netions possess an abundance.
of desirable nofural resources

The developed nations face the risk of
unstable supply and fhe effect tha this
can hove on their economies, and the
risk they foce in having fo infervene in
the polifics of foreign sovereign siates
when attempting fo secure more sioble
supplies. Additionally, the importing
of fossil fuels entails the outflow of
copital from developed notions, capital
that could ideally hove been put 1o
better use 1.8, sociopolitical projects,
improvement of infrostructure and the
consaquential opportunity for simulaing
iob opportunities.

Perhaps o look info the fufure (by looking
1o the post, 1973] when fossil fuels may
ot be readily avalable - *Already, on 16
October, they polilicized oll exparls, cut
oil production and raised the price 70%.
On 23 December they again raised the
price, this fime by 128%. As o result,
erude oil prices quadrupled in less than
o yeor. The decision, os Kissinger puf it
“was ane of the pivofal avents n the history
of this cenivng, It irdnsformed & ganerl
but gredual rise in prices infa o pri
revolution of a kind the world had never

Advontoges with respect fo renewable:
energy resources.

The following advaniages o pasifive aspcts
may be opplicable to renewable snargy
resources

Alincusgh the source for ranewable anergy
resources {the sun predominontly) i finite,
it loss finie than the sarih's fossi fuels
availeble for vioble enerpy production;
Renewoble anorgy rescurces may alleviote
ur dependence on the snironmen and
minecol reserves;

.

Renewable energy rasources may raduce
tha production of greenhouse gases,
and their dispersion into the atmesphers,
and may (in the long run) result in
the stobilisation of the average global
temperature on independent audit on
the energy payback time for o universally
available 3 MW wind generator shows
energy payback within 7 109 months
or the remaining 19 yeors of the
operotion of the machine the energy
oblained s carboniree) 9],

The use of ranewable enérgy resources
engenders a positive reaclion between
mambers of the humon roce, o feeling
and/or belief that o worthwhile viable ond
sustoinable cause (o shared cause) with
posilive cansequences fo our confinued
existence is being pursued.

i Bimaw bl

The worst hit were the paarest countries,
most of which hod acute debt-burdens
and imported olltheir enargy*[8]
Protection of adturol life-supporting

vechanisms: The concems of the Stem
review ore echoed here.

124

gy resources [porticularly
solor radiation and wind ors difficult 1o
monapolise, aithough if can be foraseen
tha there may be o new colonisation of
resources in the future (as sccurred with
fossil fuels),

Unlike contemporory fossil fuel generation

AMEU Procesdings 2007



Chaflenges fo the intraduion of alfernote
energy resources o society

it would appear that the intreduction of
renewabls energy fechnolagies into society s
ot a “nofurolly” occurring process. Some of
the reasons for this may be the followin;

 In many instances the fechnologies

fewh)
.

(]
1090 1981 1662 1990 1964 1995 1996 1087 1094 1990 2000 200t 2002 200 2004 2005 2006 007

required to conver! oliernative enargies
into useful forms is in the initial stages.
of development with consequen low
convarsion efficiencies.

The challenge facing intermittant
renswable energy resources (solar,
wind, fidol] is the storage of the energy
generated, for times of demand.

The penetrafion of renewable energy
conversion devices into the markel-ploce
is fow, hos yel 1o aftract the benefits
of ecanomy of scale and is therafore
ofrociing prejudice based upon perceived
cost.

The historic subsidisation of fossil funl

it e s e g
emteatre e ey i
b B et e e e AT !
Fi. 2 Contibution of enawoble enrgy sourced elscricly generation in Geamary, 199010 2007 10}
Employees in the German renewable energy sector
2004, 2006 and 2007
. - -
.
—
[y
Fig. 3: Employaes in the Gemon renawoble enargy secior [11]: b
phdm ), éewable energy plont s more porticularly due fo the iu;r that rrmr:vbu\:
Gncrae 1 sl ard moslor i o ey tsaumes ond e o o

wave generation] nnd easily permits

modulor ond incremental espansion of tha allernalive énergies nto pracheal and
ulor and incr

y
oscerlainablo, tending 1o render the
impressian thot allernative fechnologies
require disproportionate subsidisafion
when compared fo fossil fuel equivalents
this mae sowhen the con: ol costs
a fossil fuels i not brought info

Some iniflal investmants in biomass
ranewable eneray technologies have
hod consequences on foodsiuff
socuriy, thereby sensising the populoce
1o the consequences of paor policy
decisions disguised as being an inherent
weakness of the fachnology el

In many instances the best renawable
enery resources ore located remotely
from urban areas fhigh solar concarration
occurring in deserts, gaod wind résaurces
located within the laminar winds aver
lorge water masses etc ), thereby bringing
obout the situation that the resource ond
point of ganerotion are remofe from the.
intended reci

{servitudes and polifical approval for
frensmission networks are proving more
and more dificult 1o obiain),
Due o the low energy densifies prevalant
in many renewable energy resources, large
installotions of mechanical machinary are
required fo horvest the energy, resuling in
‘sxponsive and visible infresiructurs, ond in
some insionces audible interference, and
Interference in the local environmant,
Policy will hove to guard agoinst
| tendencies of large

efiiont
and-user requirement.

Due to e dispersed noture of ranewable
anergy resaurces, ond providad thot good

plant in financially viable siages.

Initially, ltermotive energies won't UsUrp
he

fossil fusl gensration plant (due fo 1

opparent relotive disparity in cost between policy parmils the praciice, renewchle

the fwo groups of fechnologies), ﬂmm energy resources may be wm pension of

stimulating o poral = e resource,

loyment rurol areas populated and

indusiry and the affendant emplaymen Laeping :

oppartunities and cansequen economic o ,,M?. :‘“E,"m:‘é‘;”‘?ﬁl

stimulation ond sociopoiiical stabily o biomass ond focdstll fem the
ble rural areas

Like fossi fuel technalogies, renewal il

energy technologies may stimulate Germary.
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insiitutions in securing occess o prime
sources of renewable energy.

Not ta be underestimated - the
impartance fo impress upen policy.
makers thet for some of the renewable
energy technologies if is required thot
caulion be exercised in over-legislafing
from  top-down perspecive, but that
there must be o popular ground-swall of
accaptance from the racipient for even
ideally, the initiating) community,



Select renewable energy policy and

legisiation

This section begins with a discussion of he
thearetical (i.e. academic| elements thot
would ronder susicinable altemative feed in
policy effective i feasible and sustainable:

Thereafier o discussion on passibly the best
renewable energy policy in the werld today
the German Act an the Granling of Pricrify fo
Renewoble Energy Sources
An excellent policy statement — the White
Papar on Renswoble Energy Policy in the RSA
is dismantled in a foiry structured monner, in
f the

renewable anergy resources and punitive
ard cennection casts.

Policy that insfitutes attractive drivars
facilitating the reduction in relionce
mankind ploces on snergy i.6. energy
efficiency programs.

Policy that robustly provides for
periodic review of incentives with
respect 1o individuol renewable energy
technologies.

German legislation ~ the Act on Gronting
Priarly fo Renewable Energy Sources

Adicle 1 “The Purposa” of the Act is clear when
it states fhat the purpose is to facilitate the

order to show h

RSA not having progressed (from the White
Paper] 1o the promulgation of o “Renewoble
Eneray Act” — by comparing tho aspirafians
of the White Paper with the oben quesiianable
efforts of NERSA (which doss not have the
legol copacity e formulate policy), spacilicolly
with eforence fo fhe Renewable Energy Feed-
in Torifs, Phases 1 and 2.

Proposed elements of suecesslul and
sustainable aftemative feed in palicy

The follawing are proposed as essential

elements fo successful and sustainoble feed

in policy:

Clear and unambiguous pelicy that

evaluates soch ranewable energy

tachnology on its own merits spaciically

wilh rafarance 1o the sirategic mmlw

for the technology.

Policy thot seaks notto aver-regulate, but
! e i

with reference to:
The protection of the climote and
nature.

To. reducs the cost of the provision of
elecirical energy 1o the Garman economy
particularly by faking info account ony
long-term extemal effects of utiising
fosail fuels as on enargy source (my
emphosis).

To faciHate the inraduction of renewable
energy info the national anergy mix
{preperionalaly)from he initiel 12,5% in
2010, now increased fo 20% by 2020.

rticle: 3 contains meny definitions vitally
important 1o the reach and application of
the legislation. Some of the more imporant
definiions are:

« Renewable energy sourcas are defined os
hydropower wave power, idal power, sol
gradient and flow enargy, wind anergy,
solar enerty, geothermal energy, eneray
Hom bl Wil el o

reaiment plont gos s well os

Yo Hosegradoe rackan of municpal

and industrial waste) [14]

Plant is defined o “any independent

technical facility generating slectrical

enecay from ranewable sources or mine

gos* [15].

The gridisdefined s "ol thaierconnecied

focilfies used for the ransmission and

distribution of electricity for general

supply” (16

o Grid system openators are defined os the
opersiors of all ypes of vollage systems.
for general slecirical supply [17).

Article 4 of the Act containg the obligation

10 purchase electricol energy produced from
renewobla sources

Itisimportant o note that the Act directs “arid
‘sysiem aperotors” 10 ¢t in o cerlain woy i.e. the:
Actlis choracterised by mandatory provisions,

Aricls

of prioriy to the purchose, transmissian f,
payment for any of tha applicable souces
of ranawoble energy — the énergy 1o be
puichosed by the dosest feasible connecion
point .o, the noarest grid.

Most ....wnmr., Adicle 2 Ipe:i\znﬂy

of natinally applicable standards.
Policy that is inclusive and parmits
availability of finance and incentives
1o private individuals, self-employed
professianals, smell micro and medi
enterprises, municipal entities and
nonprofit organisafions, while considering
fhe effact of the present lack of sconomies
of scale, imporf dufles and direct costs.
Policy that permits certainty and consistency
in the availability ef finonce and incentives
for o fived ferm, fypically 20 yeors.
The pramelion of specific and
renewable energy resources that i
be viable and suslainoble in the
circumstances.
Policy thet explicily includes the vorious
el govsmmect o m\- lcvers i
riculture, et
zgmnn, \anmmn Le. pd\:ﬂﬁn:
anplicitly sirives to ovoid menopolistic
procicas by larger role-players, theough
w-q proper selection of incentive (feed in
tariffs}.
Policy that mokes advane provision
for the identification of tachnologies
and appropriate sites for their location,
through m- insfitution ar ndgquum

State owns. o\mr 25% e1 that enfity [12].

Of cruciol Imporiance is the fact that the

current Act remaves the resirictions placed

Jupan ceriain renewable. BRergy soUrces, os

was the: case (the restricions] in the previous

Act {tha previous Act [13] hos the same fitle

butis entirely differen]

The excluded renewoble energy sources

were:

o Hydroelectric plants exceading 5 MWe.

installed capacity.

rmnmm fueled by gas from landiill
seweroge exceeding 5 MWe insialled

mpﬂcw
Biomass plants exceading 20 MWe
Solar rodiation energy installations
exceeding 5 MWe eleciricol energy,
Solar radiation energy inslallations
exceading 100 KW, where the energy
produced f not slechical.

The newer Act is therelors more inclusive of
renewable energy sources, possibly due to
combination of faciors such os @ maturing
renewable energy morket resulfing in better

research and

D

rather fhon dis provisions:
o Grid system operotors sholl and as
o priorily connec! plants generating
| energy from renewable: energy
sources and guaraniee purchase and
ransmission of that energy [18].
The cbligation above applies to the most
closaly located technically suitoble grid
system, and the grd is deemed technically
suitable aven when the upgrade of the grid
is required in order o accept the elecirical
energy gensroted from renewoble sources
- the cost of such must be f reasonable
‘ecanomic expensa {an objective tesf).
When it is o reasonable economic
expense 1o upgrads the grid, it must be
dane without deloy by the grid operato;
if requested by the party wanting fo feed
electrical energy info the grid (fom
renewable sources). The requost for
wrid upgrode, fram the plant operatar
10 the grid: operafor must Incarperale
any licensing conditions or requirements
{if applicable) priar 1o the obligation
to connect and purchase becoming
effeciive [19].
 The obligation for the priorty connection
of rencwable anergy generators (io the
grid) even applies in sitvations where ofl
the energy supplied fo the offected grid
s subsfituted for slectrical
renewable sources e, the
‘energy from renewabla sources subsitules
for the energy produced from fossil fuel
sources, This conditian opplies generally
un\w the renewable energy phm 50

grodual diminishing of investor prejucdice)

ruduonqmml-ddulmmw”'
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instonces of grid overioad, This condition
also doss not apply where the grid is

For off-shore plont, ot least
),684 / KWh'!

renawable sources (and this is objeciively
verhiable} [20]
There is o mandatory provision for the
‘euchange of inforation in ordr for aither
pory [grd operotor and the renewnble
‘anergy plant operatar] fo verfy and estoblsh
grid compatibiity - the information o be
provided by either party within 8 weeks of
request {21].
»  The costs for the purchose of the eleckical
gy 0o o be tansmited \hvovqhum
the system ie. source untl eventual
point of sale (i.e. a "poss-through” or
“squolisotion” provision) (22], This provision
prevanis the closes technically sutable grid
from rejecting elecicol energy produced by
renewabla anergy sources. - on the grounds
that the arid operator has no paint of sale
for such energy [23].
Avticle 5 places an abligation on grid system
‘operatars o pay foas for oll alecirical energy
injocied ino their grids from plants ullising
renewable energy sources. Where renewoble
‘energy plonts excaed 500 kWe, the obligation
fo poy fees is only enforcéable where the
oiutput from such plant s measuréd and
recorded (24]

.

Arficles & 1011 deol directly with the specific
tarif opplicable to specitc saurces of elactricol
energy from renewable energy sources (size.

Hisimp

are reworded whare their plant exconds

150% of the independaently calculoted

reference yield of fhe instalation

d s dafined o3 “the quartity

iy which each speciic ype of

wind-powered plont, including (15 hub

height, would, i calc inted on the bosis
a BV curves, yiskd during five

years of operafion if if were buil of the

reference site”, o3 measured ogoinst o

reference plant of o relerence site.

Solor [31)

in general - R5,047 / kWh whers

integrated info buildings / reols / noise

protection wols

P 5 30 ke - R8,339 / Kivh

- 30 kW < P s 100 kWe -

34,030 / kih

P > 100 kiWe — R5,963 / kWh

The pravious Act provided for the following
deed-in toriffs:
Hydropower
RO,847 / kWh
Biomass - R1,126 / kWh
Gaathermal - RO,%1 / kWh
& Wind - R1,008 / kWh
 Solar - RS,589 / kWh

Th I

end bisges -

of plant and dafe of ars
incloded in the means of calculation of
compensation).
A basic overview of the relevant feed-in fariffs
25 s o8 follows (many qualifications apply and
the reador i thersfors directed fo the spacific
provisians in the Actfor furher reading):
*  Hydrapower [26]
-P < 500 KWe - R1,068 / kWh
- 500 kW < P = 5 MWe —R0,734 / kiWh
Londhl, sewerage and mine gas [27]
P 500 kW - RO,847 / kWh
- 500 kW < P = & Mie - RO,734 / kivh
Biomass (28]
-P < 150 kiWe - R1,270 / KiWh
150 KW < P = 500 ke — R1,093 /
K
- 500 kW < P < 5 MiNe - RO,983 / kWh
-P > 5 MWe - R0,928 / kWh
»  Geathermal (29]
P 5 5 MW ~R1,657 / kWh
<5 MW <P 5 10 MWe—R1 546 / kh
- 10 MW < P 5 20 Mo ~ R0,288 /
owh
<P > 20 MWe - RO,791 / kiWh

‘Wind [30]
at least RO,607 / kWh'

upon o valid coniract having been entered
into between the paries [32]. The fees are
generally payable for o period of 20 yeors
from the data of commissioning fincluding
the year of commissicning), bu! the ferm
s extonded to 30 yers for hydropowar
[s 500 kWe) and reduced to 15 years

for hydropower excesding 500 kWe {not
exceeding 5 MWe) [33]. The minimum foes as
fised sxclude velue odded tox | 34]

Tha cast of connecting tha renewabla energy
plant fo the closest technically feasible
aceapting grid is for the plant operator [35],
The cast of upgrading the grid iself (i
fo rander sufiicient copacity 1o transmit the
sloctical onergyl s lor the grid operator,
and these costs may be included in the
coleulation for determining the costs of using
the grid [3¢],

The Act makes provision for o nation-
wide squolisation scheme in terms of
costs attributed fo-and incurred by the grid
‘operators assaciated with the cannection and
distribufion of renewable elecirical energy. The

that thase costs be equalised amongst the
respeciive grid operators [37].

White Faper on Renewsble Enesgy Folicy in
the RSA [38]

The Whita Paper proceds by siafing fhot
it Is the responsikility of government (o
Consitutional (39) imperativel fo esfablish o
natioriel energy pelicy tha:

.

The delivery of energy to the naficn, based
upon naed.
The production and distribution of
energy should o discrefionary term) be
sustoinable.

o Leoding fo an impravement in the ving
stendard of citizens

The policy posiion is siated o3 follows:

“Ensuring that an equitable level of
nafional resources is invested in renewable
technclogies, given their potential and
compored fo Investments in other energy
supply options.”
The fundomentol drivers of the palicy ore:
The'skawad reliance an fossil fuels os
primary energy source in fhe RSA (90%
of the enargy generated in the country is
reliont 00 @ form of fossil fuel].
The significant release of greanhouse
geses ina the afmosphere by the RSA
energy  industry (SASOL is the single
larges! point-source of CO, in the world
140}, and Eskom i lisiad o5 o country
would featurs in the top 25 CO, emitling
couniries in the world [41]
The correlation batwaen greenhouse gos
emissions and global dlimate change.
The RSA is spacifically well-endowed
ith natural sources of renewable energy
[panticularly solor energy).

.

The cancapt of enorgy securtty is discussed
with refarence io

*  The concepts of public health, sofety ond
environmenial consi particularly
i cinsidading sk Seiolh Alena i
2000 alrsady consumed an estimated
115 278 GWh of renswable enargy
‘within theirhomes (i the form of polluting
biomass i.e. combustion of animal and
plant matter for purposes of heating and
lighting, with the concomitant release of
naxious vepors within the immediote areo
of application),

Entrepreneurship ond the cancept of
innovation within the industrial and
Pnﬂmu\ saciors of the aconamy (in the

he velumes of electricity (ond associated
time periods) paid for slecirical ensrgy from
ranewable sources (including fees) and

innevaiion in indusiry 1o maet the physicol
demand for apparatus that can capture:
and utiise energy from renewable sources
otd),

3 ch 40% of

AMEU Proceedings 2009 j



o The development of appropriate policies
geared ds the introduction of
renewable srergy sources within fhe

overnment.

arget for formal renewoble
energy e 10 060 GWh by 2013
{cantra the informel renewable energy as

discussed obove
powork that is
copable

o Al within a golicy
acterised by flexibility on
scolecble.

* Thatlow-cos!echnolegies benroduced
irst (mer s made of biomass co
genaration, xv\\v water heating, wind
power ond small capacity hydroelectric
plant)

ats for the

The stated essential el
implementation of renewable energy
infervenions are.

& Development of renewable energy
sources and fhe conseque
f reliance from fossil fusl energy to

| transfer

e energy must form part o
sustainable process

e
olistically

ion fram goverment in

o Aclar interven
the erasion of on enabling env

n and sustainable

rofion of renewable eneray
i “fiscol ond financial support

ond regulatary fra

developmant of mechanisms fo avercome

the “barrier of non-discriminatory third
th

technology wihin the RSA, po
with reference to affordabil

loyment possibil ties

rolegic goals and objectives ore d scussed.
falling within the cotegories of

broad,

AMEU Proceedings 2

3.4 Mwe)

9.5 Perspaciive of o wind-turbin

Fig. 6: Solor photosolrs

el logal insiruments, fechnology

et aworeness, copaciy bullding

devalop

and education.

The two legal instruments of note are:

o+ To develop on oppropriae legal on
rogulatory framework for pricing ond
tarifl structuras to support the integration
of renewable energy info the enen

nomy and fo aitrac invesiment.

« To develop an enobling legislative
framewark fo inegrote
3 info the

and regulotor
independent power produce
existing eleciricity system

he Department of Minsrals and Energy
tasked with the responsibility for the overal
wable energy policy
t the “fulure snergy

formulation of o
within the RSA, whi
regulator” is fosked with regulating morke!
access through licensing and by deciding
and approving oppropriate renewable
anergy elechicity fariffs

of South Arica

Nofional Energy Regule

I rerms of the Electicity Regulation Adt [42]
e regulator must consider applicafions for
. rogister

Jicenses, regulote torifs and pric

lition on okd

applicable persons, issua rulss designed
to implement the national governments
eleciicity policy ramework and the infegrafed
resource plan and enforce performance and
complionce and iske appropriote steps in
Instances of non-performance.

An imporiant paint fo nofe is thot the
rogulator is not smpawered to formulate
icy [with respact 1o the electricity industy),
but may (must) merely “issue rules designed
to implement the national government
solicy framework, the integrotad
resource plan and his Act”

It is cloar that the function for formulating
+ for the RSA s clearly vested
in‘the government.

The Act claarly defines act

s [43] for which
a license is mandstory, namely: the operation

ofany generation, disiibufion ortrasmission
facility, the i

portation or exportation of
electricity and any frading in elactricty
Instances where o license is not required
generation plant consinucted and opsroted for
demonstration purposes (off-grid)
plont constructed and used for cwn purposes

, generation




and any no-grid supply of elecricly (nless  [achngiogy! : G

for commercial purpases) [44] 3 2008 2o ﬁ a
TheAct i Wind 3886012 | 8548015 | e548(5 | 1250
into the application for, and granting of | Small e 313s012) | 7376018) | 737608 | sapo
licsrses. The generator is not “obliged” to | Biomans %5502 | 42108 | 42108 | oo
5308  licenss (45 The fypical meaning of Caicatoted ioke 329302 | 3293015) | 6064 (15) 210(20)

“ablige* being fo *bind (0 persan) by coth,
fromise, or caniraci; put under an obligation,
commit. Of an cath eic.: make legally or
morolly bound; be binding on* [46]

The Act makes it mandotory that an “efficient”
licansee be copable of recovering the hull
cost of ifs licensed octivifies, and 1o recaver
a “reasonable margin of retum” [47). This
would imply fhat o licensee is parmitied,
in law, fa profit fram its activities (actvities
‘permitted in terms of the Act)

Of same concam is the discretionary power

afforded the regulotor in the revacation

of licenses, particularly on the following

grounds (48]

The licensed lcum, or aciivify is nof

ecanomically via

*  Anather person nwilngunad-m_mu,
uhhlnnsmﬂnm.h’gmnndﬂbhmﬁﬂm
of that licensee: in occordance with fhe
requirements and objectives of this Act,
ond a new licanse is issued fo such o
person,

Renewable Energy Feed-In Tariff

Toblo. 1 Comparison of published forif for year Z008. Al prices are in South African carts:
The bracketsd figuro s the perice for which the farf 1 gusranteod, in ysors,

Table 1 merely illusirates fhe complexiies
involved in ariving ot o suilable REFIT — fhe
2008 toriffs wera all calculated using o
“baspoke spreodsheet-bosad taril madel
that anclyses and quontiies the key pelicy
fromework decisions” (50]

The distinction betwser the 2008 and 2009
taxiffs being “the FIT were odjusted using tha
latest publicly available inferncfional cost
and performance daia for renewoble energy
sources and the screening curves (levelised
cost) model of the National Infegrated
Resourcs Plan 3 (NIRP3)” [51].
Degression rotes apply 1o the 2008 tarifs, but
not the 2009 heration.

The fsed-in terif s planned for onnuol review
for the first 5-year period of implementation,
and every 3-rear perid thereafier. The tariffs
rosulting from the review process will only

apply fo new projects.

Th n Tariff (REFIT),
‘as it now stonds, hos been the product
of publication of proposals, the return of
commant, and the subsequant modification
ol the praposals.

Irwould oppes thot there have basn ot lecst
four iferations of the REFIT:

15 May 2008

14 Avgust 2008

2 December 2008

26 March 2009

The 26 March 2009 iteration was published
in the Gavernmant Gozatte [49].

The procass of arriving ot the gazetad
iteration is commendable, ond significant
differences are clear between the iterations;
mest nofably the fariff determinafians.

RO

.

Technologies thearetically capable of*
applying for the REFIT ore:

Land-fill gas plant.

Small hydro-plant less than 10 MW in
installed copacity.

+ Wind power-plant
+ Concenirated solar plan.

Table 1 Indicates the colculated and
published tarifls per fechnology for the 2008
vear (merely for purposes of comparison].

1o simiar principles oz contained in the 2003
White Prper,

Renewable Energy Feed-n Torifl Phase 2

The Renewable Energy Feed-In Tarif Phase 2
[53] reprasanisa confinuation on the REFIT, ond
consisly of two disfinct parts:

o Principles and fechnolagies qualifying
the REFIT (odditional technologies ore
considered)

*  Anaopends {Appendcc) mﬂlw-qu draft
power purchase dgreament (PPA).
In this. flecation # is stated thot the renewable
energy purchasing agency (REFA, a3 lecoted
in the Eskom SB0) will be under an obligation
154] 1o purchase — electricol energy, gaseous
and liauid fuels, heat, or o combinion of the
mentioned — generated from applicoble
renewable sources, where fhe renewable
energy plant and operntors hove been ficensed
by NERSA to do sa {in ferms of both phases of
the REFIT),

Conditions for qualification os  renewable

i 24 !
office (580). All menitoring and verication
in terms of tha renewable feedtin fari 1o be
pertormed by REPA.

The standard power purchase agreamant
(PPA) from the medium term power purchase
program (MTPPP), through facilitation from
Merso, is infended as the besis for the REFIT
pregram.

Renewable Energy Summit 2009

The Renewable Energy Summit of 2009
152) wos primarily intended as an update
machanism to the undertokings entered into
in the 2003 White Paper

Agresment ‘was reached of the summit that
significant constraints still existed within
the RSA energy morket (with respact o the
planned introduction of renewable energy

a ore:

b “wamwb-mmmw
ing renewable sou

Qm\wmmmwm biomess,

hydfwmn tidol, wanve, ocean current and

geother

Phose 2 of the REFIT infraduces specific

quelifying sechnolagies [55]

*  Concentrated solor power plant, withou!
enengy sioroge copactly,

+ Solid biomass.

. Bioges

Lorge ground o ronl-rnwmud solor

phatovoltaic syster

. wammd_wurmwuhtm

* Conchniroted solor power with central
tower.

The foiawing technologies and/or processes ore
deemed not o be eligible for the REFIT, being

scurces), porticularly due o inadequete
mw"’;ﬂ"'m”"::““ b0l s o8 cogeoampion:
o Inadequals reseorch ond developman,  ° VP and poper.
o lnodeguale funding. * Feerbogm
o Low slacica il renaring the > Ml wete fom industrial processes.
introduction sources of  Furthe
ki oo T ShiRabe orm iy inclded) are:
« Lack of technical copacity wilhin the o Woue
country. o Tda

The summit sssentially resolved to commit

130
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The reasoning provided for the exclusion is

technologies.
The REFIT Phasa 2 then continues to describe

and define the qualifying
»  Biomass [56]: Biomess includes verious
sources of ciganic matter that cun be
converied info o fuel-stack thot con be
used in the generation of elecirical energy
i.6. wood), plant matter remaining from
the activities of egricuture, moriculture,
forestry, municipal and indusiriol woste.
Biogas [57]: The tariff is only ovailoble
for gas obiained through the process of
anaerobic digesiion of woste fo produce:
methane. Land-fill gos plont & excluded.
Salar photovotoic {58]: The sarff is
only aveilable for lorge-scale solor
otovoltaic systems in excess of | MWe.
Smaller plant is excluded, the reason
baing “aconomies of scole”
Concenirated solor plant without slorage
{59]: The REFIT [phase 1] wos anﬁl‘!

Qualifying technology Phase 2 tariff proposal

Biomoss fsolid) 1181

Biogas 96,2

Solor photovelicicz 1 Mive 4488

Concartratd solar plant without stotoge 5481

Concentrating selar photoveltaic = 10 MV 3132

Concentroted solor power including central towsr 2308

> 6 hours sloroge. =

=1

o 2:Poposed orfh esgy Foachin Tt

indepandent power producer i.s.
“whesling chorges’ and provisions
with respect o calcolating the cost
to consumers via the "pass-through®
arrangements. i is suggesied that the
{ranewable energy ganorotor| power
purchase ogreemant should only ruler fo
mters dinectly reloted 1o tha partes o
the ogreement (65].

It is not cleor why meation is made
that the sales of eleciricol energy (by
the indapendent power producer) on

.

avolloble plo
6 hours of energy soroge. The phose 2
tariff has relased fhis condtion to exclude
the nead for energy siorage

a basis “will ossist the

buyer in corrying out its business”. The

buyer's business (and the comying on of

such) should not be the concern of the
bl

c o 60]: The
forif is orly available for plant in excess

Concentrated solar power including
central fower [61]; The tarif is availoble
for plont with ot least & hours of enargy
storage.

Toble 2 indicotes the proposed foriffs fin
South African cents] for the quolilying
technologies:

A brief overview of the proposed draft power
purchasa agreement (Appendix A reveals the
following:

« The draft agreement consistently refers
1o the “independent pawer preducer”
when it may be advisable fo refer 10 the
“renewable energy generalor” (which
hoppens fo be an independent pawer
producert [62}.

The independant power producet is
“awarded the right” to participae i he
REFIT. It is s that this sialement
dirninishas the rights of the renewoble
energy generotor - this siatemen should
state thal the renewable ensrgy generatar
has the right o the REFIT should it mee!
criteria e there is ho award [63]:

The independent power producer eithec
Rt o o ol the lanse fo podce
elecirical energy (in order fo be co

NERSA. As discus
lv”m: of the Eleciricity Regulation Act
{creating NERSA] does nof oblige
NERSA 1o, grant licenses o renewable
energy gene
Recitals D ond E make mention of
orrangements not oMaching 1o the

wy generator [66).

“Buyer foilure” It is of concern tha the

buyer will escape any liability fo

purchasing electrical snargy from
rengwable energy generator thraugh

a change in low. This provision injects

uncerfainty infa the contract [67],

o “Capociy” is defined as fhe capucly fin
kW) of o generation facilly fo genarote
and provide enargy. It is suggested
thot capacity should be defined as
installed copocity (referred 1o as the

“gioss copaciy” lafer in the definiions]

wilh reference to a willsation factor for

the plant [48].

“Commercial energy” contains o sctement

“provided thot the net energy. outpul

volume shell not the contracied

supply”. This siotement is anomalous in
the renewable encrgy context, porficulary
whan considering fhot successful REF(Ts
ond programs reward fhe renewable
energy generafor whan it exceads its
referance yield (o term oft applied to wind

generation systems) [69].

o The "compelent outhority” is defined
very broodly, including all spheres of
government, but then excludes the

r. This is in essence disingenuous.
considering the govermment is the sole
shore-holder in the buyer [70].

» The definion of “law” is foo inclusive,
and has the potential of elevating
mere operational poficy or “directive,
requirement, insiruclion, request, order ,

exsnplion or agroement 15 b ebiained
from any comaatent authority” ta
elfectively be o *low”. A competent

authority 5 defined os “goverment, any
sphere theracs, any miristy, any axeciive,
legis odministrative or quasi-

oyernmertal ragulator, degariment,
y instrumenalify, + author
of South Abrico h!‘r:ﬂ.?ﬂ?s:nh;:
this Agrsemant® [71].
The remaindar of the agreemenl is not
evaluated here (it is suggested that the
evalyotion of the power purchase agreemant
could or should form parf of o ssparate
publication or invesfigation)
Discussion
Infroduction
The issus of cost is always raised whan
#nteraining o discussion on the introduction
‘of ranewable nergy technolagies rfo society,
The: cost of the uilisation of fossil fuels, ond
energy ineficiant practices, oddly, is seldom
entertained
The Germon Act, “The Act an Gronting Priority
10 Ranewsble Energy Resourcer® of 2000
clearly sictes within the preamble fhat *The
Actshould put an endto any fears of excessive
financiol burdens. The coniributicn resulting
from the new cost-sharing mechanism
amouns 166 mere 0,552 cent per kwh 2
Evan if, 05 we hope, thern is powsful growth
in ranawoble energy sources, this wauld st
only riseto 1,104 cent per kWhiin 6 few yeors
time . That, indeed, is o small price o poy for
the development of ths key sectar* [72],
Often the argument then pracssds alang
the fines “Yes, but the German economy is
significantly larger when compared 1 ours
i the RSA, and that i why the costis lower,
Using the squalisation mechanisims, fhe ost
per kWh is low”,
Fortunately this argument is spurious. The
Federol Republic of Germany (fhe largest
economyinEurope) consumed 549, -bilior KWh
n 2007 [73] ronking it 81 in the world, The
RSA economy consumed 224-billon KWh in
2007 [74] ronking it 13#h in the world.

Using simple linear extrapolation ~ if the RSA

mgulaion,
nacessory opproval, permission, pormi,
approvel, consen, license, authorisafion,
repisiation, grant; ocknawledgement,

of the magnilude of the Federal Republic
of Germany, it would cost approximately
2,7 cents per kh,

i prces b boos s 1.t st axchangs s betuber s Eup i e 4K

AMEU Proceedings 2009

131



This cost would iherefore appesr o be
insignificant when considering the following
Eskom siatisticol data in Table 3
Further siafistics relating to the provision
of electrical energy in the RSA, specifically
Eskam:

Fuel price escalation from 2006/07 fo
2007/08: 37% {specific fuel cost).
Fuel prics escalation from 2007/08 o
2008/09: 45% (specifc fuel cost.
Tolal costto produce | KWh in 2008/09
versus 2007/08 - 49% escolafion.
Escalation n sales 2006/07 o 2007/08;
2,9%.

Euclui-en in soles 2007/08 1o 2008/09:
4,2%.

2007/08 =

O, emissions

St 3

€O, smissions 2008/09 = 1030/ kWh

(B% incroase).

Using the new Mdupi convertionally fired

Icool) power stafion 0s an mample:

®  Plannad cost esimarte : RBO-billion

o Estimoted finol cost (2009):
R137-bilkon.

Costof cophal fexchding ierest ond

running costs] fo produce |

YA tcwmlpruhlumd

estimoies pul this figure closer to

RO,4BAW)

This power siafion will pump 34,54-million
tos.of CO, into tha earh's almasphers on
a6 onnual basis (based upon a plon uilsction
factor of BS%).

Why is Gemany suecessful of intreducing
renewable anergy fechnologies info its
powerpool?

The estimated renewable elactrical power

capacity per listed country in 2008 is seen

in Table 4

1§ the effect of the small hydrapawer and the

collecive EU-27 grauping is discounted in

Table 4, then Germany ranks 2nd behind the

United Staes of Amarica in the intraduction

renawable energy capocity info its power:
pool.

Germany is nof far behind the USA, aven

thaugh the USA had intraducad fead. in farifis

12 yoors (1978) prior fo Germany (1990).

If is possibly a fair ossumption to make: the

Gemman REFIT works, and probably for the

follawing reasons:

#  The Actis cloarin its palicy diraction, and
is remarkably uncomplicated ond leaves
the technical and legal aspects relating 1o
the aciual renawable enargy plant and s
connection fo the grid to the appropricte
competant eriifies fo manage o fhay see
fit (within their relevant frameworks).

¢ The purpose of the Act is cloar - it

a priorty 1o renewable ensrgy
sources,

The Act sehs cleor fargefs: 12,5% and 20%

renewable energy production by 2010

and 2020, respectively

® The Act oftemps o avaid the possibility

Year Cott of fuel ‘ Total cost 1o Speific cost of
Produce T kWh | fuel per kWh
2006/07 | 218120 13,040bion | R0,0598 / W
2007/08 234 384 RIB3I4blion |  RDI99/kWh RO.0H14/ eWh
2008/09 | 214850 R25351billon | R0.296 /kWh #0,1180/ 6

Tobla. 3: Eskom stolisico] doto,

ks

Primary energy consumption in Garmany in 2007
Tolad: 13878P)

ommen: g ™
Omer REzn
v Cout
:*-.'-"L""._;:""_..__ e ’-':'-f" ":_-.w"'_q-:._‘::—' T

Fig. 7: Primany anergy consumelion in Garmany n 2007, Indicoting the renewable sneigy shors and
disibufion of revewoble erergy lechnolcgies wihin tha shore.

.

of the menopolisation of renewable
‘energy sources, by eaplcily rendering ony
entity with 25% or more stale ownership
ineligible for the REFIT.

By removing the State from eligibility
in ferms of the Act, the Act avoids a
conflict of interest bmeen stote-owned
eonventianol generction end renewable
enorgy sources i.e. # is not in the State’s
inferest 1o monipulate tha markst s that
1o aivcct the REFIT revenve o itsel, by
building ifs own renewable energy plont
The Act therefore propels the renswabla
energy iniiative into the hands of efficient
privete and corporate capital.

The Act provides ceriainty with respact
1o the various fariffs evailobls for each
of the applicable fechaologies, and fhe
tariffs-are minimum volues i.6. should
the situation demand o higher fsed-in
tariff for & pamiculor installation then
this is possible in terms of the Act. This
s designed fo pravent investors from
only building plant in the most suitoble
posifions only i.e. creating swathes
of renewable plant in few fovourchle
locations. The aim of the Act is fo oflow
far os dispersad o renewable rescurce as
s reasanably possible.

The REFIT is guaronieed for o feasible
invessment period i.e. 20 yoars for most
plant, 30 ysors for smal hydropower, 15
yeans for lorger hydropower.

The Act does not permit fhe grid opsrator
a discrefion ~ if the renawable energy
plant operator requests o connaciion 1o

o The Act rewards producers of renewable
erirgy for excoeding their plans designed
deliery expeciofion . the Ad encourages
efficiency

® The Act makes fhe fransfer of information
behween fhe propased renewable plant
‘operaior and the grid operator mandatory
Lo 0 mondotory diclosure of iormatie,
Th order for both parties 1o be able
1o adequately plon for their respective

responsibilities (ihe grid aperator may

operaior needs information in order o
build o proper financial feasibilty study).
The Act spreads the cost of the renewable
energy program acrass all users and
grids through o nationwide equalisation
scheme.

Why is the RSA ot successiul ot inraducing
renewable energy technologles info s
powerpool?

To dote, the RSA hos no renewable anergy
es0urces fa speak of.

In the Wesiem Cape, the Daring wind-form
linstalled capacity of 5,2 MWe) pravides
lechrical anergy 1o the Cily of Cape Town via
on independerit power purchase ogreement,
his ogreement not effected by o in terms ofany
fosd-intanfs e. t i based on the wiling-saller
willng-buyer principle,

The project is insignificant with respect fo the
provision of elecirical energy. The site hos &
utlsation foclor of approsimotely 25%, the

the grid, and it is
501 then the grid operator MUST connect
the plon

nAa
GWh perannum, In 1999, Eskony's Megowat
Pork offices consumed 35 GWh (76 of slectricol
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. Unmm, has been injected info the eniie

Tech 7 India | Ja [
[#u-27 [chine [USA [Germany | Spain | [apan | S e o o
owe R e “dispensed by meons of @
Wind 65 125 igs 2 17 [ e | e |0 tender procss Enfiies who wish o consiuct
Small hydro 12 60 | 3 17 2 2 | 35 |0 b 1
Blomass. 15 4 8 3 04 15 0,1 0 Mﬂ:;;n[h;:vwngd hhm:'l
o | In o, fhe very essence
Solar PV 95 | o1 | o7 54 33 | 0 2 0 ving for ther apporiuniy of providing
Geothermal | 08 0 3 [ 0 o [ o5 [0 :“;«?i;:\' energy plan was discussed
themselves, and the following
cse 0,1 0 04 [ 0.1 0 0 0 on s U, W St
Ocean 0.3 0 a 0 0 0 0 [} patentiol renewoble energy devalopers bid
S o 7, either for power purchoss agreemens, or

anergy — and this oher o significont eficiancy
drive. The project is most significant for ity
procoeding wibout o claar legal fromemwork
being in place with respect fo renewable
enargy saurces ~ and s commendabla for this
regson.

Eskom has perdommed wind powe reseorch o
Kiigheuwel [77] and hod planned signficant
projects in the Westem fwind) and Northern
Cope [concenirofed solar) - these: projects
have allbeen cvoided due to Eskon's problerms
felating to liquidity and the roising of capitol
78]

It is possibly o fair assumption fo make: fhe
introduction of renewabls snargy tachnologies
into the RSA power-pool is severely curtaiied
becouse of the follawing reasons:

o There s 0 legislafive vocuum in fhe RSA - fo
datethe only policy document on renewable

anergy sources is fhe (axcoll
Paper of 2004, The White Paper considers
‘generic policy and net policy unique fo

.

elacificol anorgy in e RSA, and owner of
the ranasson ond drbuson . As
P

access 0.6 renewable anergy fud, on
a compaive bosis,

Tendering systems l:ﬂd' 1o favour estoblished

5% or more
cluded from the

e fors out of the morket by

REFIT - n orderto produce an anviranment
that fovours private: industry and privale
copdol imvestment

The REFIT permits only ene buyer of
electricol anergy from renewable snergy
sources - Eskom, The REFIT should !Tf,
expanded fo permit the coses! fechnicol
{easble grid operor as the purchaser of
electricol ensray from renswable sources.
The REFIT is foo restricted in ferms
of applicable tachnalogies and their
copacities. Solor photovaltoic plants
currently need to be larger than
1 MWe {which rules out residentiol/privata
individcls]

The REFIT curiously concems itself with
ecanomic viability of instollotions. This
in foll. f an endiy con construct ond run
o plant thet complies o the technical
standards of he grid operoior, having
established that it can do so econamically,
faasibly end sustoinably — then NERSA
should ollow the principles of o free

brddanawmpm regordless of whether

‘or not the company has any intension o by
to oetually build the renewable energy project”
160} - my emphosis,

Conclusion

The renewable energy indusiry fomms part of
@ greatr seciol contrad, o conract betwosn
all members of sociely, The cairact entails
the move from unsustainable energy sources,
to renawable energy sources - af a rate
commensurate wih the ) cost and
sustainobilty of this snergy source migration.

The renewable anergy (r\dumy should not
become or be manopelised by govemmans,
pamu‘dsarmn!umﬂmwr:wmes forthe.

energy policy ideall, shoukd ulimalely empower
indiduls o become self suffcient in providing
for their own anergy nesds -~ after al, we ol
own o [l piece of sunshine. This may not be
ochievable in the short-term, but t must remain

. between the. n
mh:h?;mfwxnmgm end open market 1o prevail, rother an the lang-temm policy laning ogenda.
o regulator (NERSA) wha s supposed o aitermpt tes manage finoncial viabilty from  The Federal Republic of Germany has
regulate the eh:mcuy mdu:rr Yet, the. © lapdown perspactive. experienced extroordinary success in. ing
Hicks is e sols shere ok n Eskom, de The torfs os contained in the REFT ore their renewable enorgy industry. I is not
monopolypower producerforthe RSA.This b i :

.y s

‘confidance ot oll s NERSAS impartily s o e oy Mhlaﬂmlmmm,'. o bt

questionable.

The: policy dirsctive (White Papar| merely
oo 07500, SV of ormeably
svergy by 2013, hich s ot il

The policy requiros revision, ond noeds fo
o oppeepeitoh; ke o o Act of
govornment

® In the absanca of an Ad of govemment,
MERSA is forced o produce renewable
snargy policy. NERSA is nat compatent, in
low, 0 produce policy.

®  Alihough NERSA has produced two REFIT

documents, ostensibly placing o dufy onihe
gmL. [k oot svergy produced
nergy sources i fhe source

n  Tosd by NERSA, i
situation exists that NERSA is under no
obligafion 1o provide tha license in the first
place.

Th- REFIT (both phases as produced by
NERSA) are arguably policy in favor of
E:lmv.ﬂullﬁ I'!kw_c-pmammam

uummmdmﬂﬂwuﬂd

o

muslhmﬂkdﬂmmrl\vmﬂ

impacis due Wllm"m

resource capocy efc. The present REF

il ecceogs fighy mmmd
development

locations, which is

entirey undesroble.

The REFIT penclises plont operators for
o Rl ok b e

oulput. encoumging

such oficioncies.

Mﬁmmnumhhmmk
of information the purchaser fthe
ms opermior) Gnd the supslier (e plant
perator). This is mest undesiroble and
wl\l et faciliste either party in estoblishing
sconomic feosibil iability,

In canclusian, the following is therefore
recommended for our rencwoble energy
industey fand this includes tha policy driving
this indusiry):

. ml’dr;v:wum is filled 03 000 a3 is

. The iumm of generting brooder policy
espects must bﬂ Jw\lwud from NERSA
mﬂw}, rrwsnsn provide
hanwngmiwdmm-ml
legal vazuum in NERSA's enabling
I.gh\mm. Mmer\ 14(4], that does not

.

The dralt independent powsr purchass
agreement os aloched o REFIT Phase 2 i

plant, must be removed or alternd fo direct
that NERSA shal license oll mhmmllv
Ieasbla enewoble plont o being copa

o conventional eleciical energy sources.
The ferminclogy fals to reflect renesvobls
orergy concepts.

ng fo the

Smaller renewable ensrgy generctors
should not be foxed with onerous censing
candifions.
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= The purchoser of renewoble energy in
the RSA must be expanded from the
current resirictive SBO in Eskom, fo oll
awners of electrical grid infrostructure in
the RSA i.a. the renawable énergy policy
must foke odvantage of the dispersed
/ decentralised nafure of ranswable
energy sources by diversifying the
buyer.
All antities containing 25% or more
stote ownarship must be excluded from
benefiting from the REFIT.
The renewable energy policy must
mandate that all tachnically copable
electricity supply grids shall cannect os
a priorty plants generoting electrical
eneray from renewable sourcas.
The policy must state that technically
copable grids include grids thot may
need 1o be upgroded (at the cest of the
grid aperator] of reasenable economic
expense in order fo accept elecical
energy generated from renewable
sources.
A nation-wide equolisafion seheme must
be included in the policy, 5o that the
costs of cannecling renewoble anergy
sources fo the grid can be distributed
between grid operators, and ulfinalely
be accounted for by the entire populace
connacted to the various grids.
The disclosure of relevant informafion
between the plont and grd operofors
fmust be comprahensively mondated.
The intraduction of renswable energy
into the RSA must nof be copped.
Exparienco hos shown thai the process
of

.

.

The AMEL [National and KZM and
Western Cape Branches)

NERSA
Eskom

1t must be noted thot all eerors; omissions,
‘opinions or bios sxpressed in this paper are
solely aftribulable fo the author, and none
of the parties menfionad bove. The outhor
wiites in his own capacily.

References

1] Gore, A, "An Inconveaisnt Trull”, Parscigant
Productions, 2006

2] Storm Raview - IG Bate] Professar of Economics

cxermment and Chale of the Gramhom

135) ibid. Aricle 131
36] 1. Aricle 13(2).
[37] R Avice 14(1).
[38)Dzpariment of Minerals ond Energy,
ovmmment Gozati, Nurmber 26169, Notica
Moy 2004,

139) Tha Conséifion ofte Repubiic of S Arice,

Act 108 of 1996, oV

140} hm- A, Tima Mogai
e bor 2008,

] lmemurfgnnla el Ervickung

“Diry Linte Secret”,

182 Flscticity Requlation Act 4 of 2008,
[43] Ioid. Section 8,

[44] ibid. Sehecduin 2.

145]tbid. Secsion 14{4).

ot he London halnlEnmk-ﬁLSEl forthe

Bitsh Govemmant, 30 Ociober 2006

{3 Holm, D. “Renawable Energy Future for

the B-v-lumny World”, Vihite Paper, (65
Soiar Energy Socieh, 2005,

140 Wi e Epw on Eor, The Bainess

Times, Surdor Times, 9 November 2008. This

ariice, ol e s acadm
feice, ciut i Tt
“Hol, Fiol and Cromded”, o hrea-time Pulizer

151 e L Sauri S5
ond Guardien,31 Ociober
8] Shamen, N, “Foisoned w.n. * Oity Poiics
of Alrican OIl", Polgrove Mocrmillan, 2007,
71 Ecouream Frasemanon, Soara, Septombac

{81 Joinson, £ *A Hasory o he Modem Wik From
V917 o o 1960 . 545, Wit o
Micalson, Lot 983,

9] “Uln-cycle anesarmt o olahors e o hore
2ited wind power-pions based on VESIAS Vo0
3.0 MW orbines, VESTAS Wind Systems, 2005

bod by FORCE Tochnolagn.

110/ Fedial Wty fr o g, N
: Gemany

‘onto grida n Eurapa i o stead but slow

[11] Fedesal My for the am.mm. Mol

process that raquires
restriction

The limitations on ranewoble source
capacity i.e. the smaller role-ployers
{residential and rurol enities) musf be.
remeved, particularly with referance to
solr photovoliaic systems.

There is & dream doing the rounds..
the Installed renewable snergy sources
obiain o crifical mass, and bagin fo power
the creation of further renewable energy
3ources ie. renewable snergy creafing ifs
own opportypities.

s it naf fime fo awoke from the nightmore,
to the realiff of thot dream?

Acknowledgement
The author wishes 16 acknowledge and
thank the following persons/entities for
their valuable contributions (in no parficular
sequence):

KV3 Engineers - Durr Pisters

Dr. Dister Holm

Johan Nel, Oudsthoorn Municipality
los Renny, Wastern Cape Provinciel

that

\nwgm

e Democracy Foundation REACT -
B e

AMEU Procaedings 2009

112] Ao 2(21.

113] Bundestag, *The Act en Granting Pricely to
Renew: nergy Source th March
2000

141gundase, Tha At o0 Grtny Pty o
Ranawable Energy Sources
he L.g.‘sam an mN- e Sums
i the Elnckicity Sactor, 21 fuby 2004, Aricl
31).

151 1bid. Aricle 32|

[16] . Aticle 36].

[17) foid. Article 3(7]

18] 1bid. Al 4{1).

[19] 1bid. Avice 417).

120 thid. Adice 4(3).

[21] thid, Arice 414).

[22] i A 14

23] . Aricls 415} 0nd 4161

1251 tid. Aricts 5{1]

[25] An axchange rame ¢f R11.0433 1o the Eura
won apoliad.

126] 15, Article 6.
127116 Aricla 7.
128] 1. Atcle 8.
129] 1k Artclo 9.
301 i, Avticle 10,
1] i, Articln 11
132 bid. Ariche 12{1)
133) i, Avice 1203
124] i Al 12

1997 i
7 Er-a]n‘:'a, Regulation Act, 4 of 2008, Section
148 Elociricity Regulation et 4 of 2006, Section

o . -
149) Gavernment snmmq 321

00 s e 122, Notice 302

150] South Alrica Ian&—nh& Ener, In Toriff

g:m 5“: et A 3, il

men Goretin #32122, South
RMMH! Enargy FoadIn Toril 36 Manch i

" deine

Er Appand 2, wun )k o #a

[52] Deporiment of Minerals u.,mu.
ey Summy

ey S 2505, i, unons,

[ﬂi:%c:;u!mm!kwhwhhm\n
(54 tid. Sectan 3(1).

135] i, Secton 302

58] tid. Seckion 3(3N1).
157] Iid. Section 3(72).
158 Ioid. Secsion 3(3)(3).
1591 fbid. Section 3(3)(4).
(60] i Secton 3138},
(61116 Sncion 33)1):
(62] NERSA, Consuharion Poger, Renemobi
s e
163 b5, Rechal A, 1.

164] 1bid. Rocitol B, p!

165] Wid. Recials D and E, p1.

168] i, Rociol ), 52,

1671 Jbid, Dl nkerpre

I 1‘?‘4“3-3\nmm ond Interprejarion, saction

1691 b, section 1411}, .3
169 . section 1(1 1), p.
1701 1. secton 10111 p4
171] i section 1), 611,
172 Burdetoq, The Ac on

et ey S, ARG 0
173 c.m\ Intoflgence Agency, Uniled States a!f

4] E:hmﬂmudﬂ-wﬂ 2007
178 Resowobls Gl St ot 200% U,
BEN21. The outhor inchuded ihe calumn hsedad

|1o| DM cam St Ekon's Megamen P
o DSH, uncariai
1 !mn. I “Sharing Pt pera
enegy”, Eskom Power Ebzhmnn w e
FE d N, €. “Elom dotes sl il
“m'nv ", Enginwering News, 28th

[75] “Notes from worksha rloing %o mechanisms
Mm&rwn‘qii’mmplmm nd
F el g A ok

i project”,

Democracy Four
180) NERSA, S A m.mu Energy Fonckin
i D Guideioas, 150 Wy 2008,



Seen at the AMEU Technical Convention

seen at the AMEU Technical Convention



22nd AMEU Technical Convention

AMEU Engineering Members
I R S RS

Aboquial Murcipaly
Amoblat Local Mundpolsr
8a-Phaloborws (C

Boaubor s LC

Bela Bela LC

Bargrivier Municpaliy

Baoy Local Municpaily

Bloe Crane Route LC

Botswana Fovwer Corporoton
Broad Rivie/Winalandss Munic
Bronc Valiny Municipoiy
Buflla ity Muncipalty
Camdabeo Muricpoity

Capa Agulhos Muric
Caderberg Mucipalvei

Cartlec Ph) id

Carirol Elect Board

iy of Cape Town

City of Molosano Muricipaliy
City of Tiwane Mata Muricipolty
(w d Windhash.

n,pp.men Energy Comporatian PLC.
Councl

Roolol von Sadat

P O Bax 57, Vi, 3100
Privota B2 2 Snuterheim, 4930

PO Box 67, Phojoborwn, 1390
Privoat Sak 583, Bouion Wes', 6970
0480

Nals Rossouw
Elec & Mach Eng, The Manoger
Floctrical Engineer

Duncen Kgorme

Iahen Rossouw

Veller Aberyn

Sy Govrah

MG Langbool

Froncia Bussell

Jacabs Jocobus

il Croucher

Departmens of Housing N Cape.
Dibiobors; Municipailly

Desobota M

Drokerstain Muricipaity

Eostern Cope Prow Admirshaion
EDH Mckings

Ehurhuens Mairupolitan Municioalty
Emalohleni 1C

Emandiangen: Municipelly
Enmfulani Local Muncipolty
Emnambit /Lodysmith Municigaly
Emihanisns Muncioalty

Gorien |C
o Segonyans Muricipaliy
Goorge Municipaly

Govan Mbaki Municipolty
Great Kol Municisalay
Grootar Giyoni Maicipalty
Greoter Koksiad Maricipally
Grotar Marbl Holl LC
Grootes Tranoan Murscipabty
Hasaua LC

Hibiscux Cos Murcipolty
It Yorharmbo LC

Kol Gorib Local Manicpaliy

Kacheopale Kuricioally
Kbt Municipeity

¥hon Hals

P —

Kurguin

Kwoduhurn Municipality

Lokwa LC

Lepbaicl Murcpaley

Lovedi ool Muripally

Lasothe Eleciicay Compony (P} Lid
Laamang L

Caspar Schoaman
Manager, Bleciical Dibiabang LM
Chades Gekdantuys

Euart von Heden
Balf éomand

D Tofoard

Mark Denaldson
{Erongol Monager

Petar Crofg

Sandile Maghumido
Corts Nt

Lucos, eznpela

Kavin Geiioawo'd
[~

Chiaf lec ing, Groa kel
€0 Hdery

Danis Barker

J1Duri0

Piare o dan Heever

G Mans

Chief Backical Engioet
Chiaf Bacical Senvcas
MW Clae

PO Box 40 Pietberg, 7320

Pl Bog X2 Aahon,
Prvere Bog XJ046, Worchess 6350
70 80s 2001 Baocon Boy, 5205

PO 8o 71, Groof.Rsiaet, 6280
FOBen 51, Brendosdorp, 7280
Privels Bog X2, Clarudbion, B35

P O flor 540, Otforongo, Nomibia
Pincte Bog X1+, Brendhol, 9324
PO Box 40, Curmoips, Nortibi
PO B 82, Capa Town, 8000

PO Box 99, Kalrdar, 2670

PO Box 423, Protoria, 0001

PO Box 5011, Windhosk, Nomsia
P O Bon 38766, Booysens, 2016
PO Box 20819, Kiwe, Zormbia

P O Bz 6, Delma, 2210

Frivate Bog X5005, Kimberder, 8301
PO o 551, Bethleheen, $700

P O Box 7, Lichlonbuag, 2740

PO B ), oorl 7622
Privale Bag K0035, Bishe, 5408

P © Box 6830, foggebooi, 8012
PO Box 215 Bokaburg, 1460

P10 Box 3, Wibak. 1035

PO Bor 11 Uivech, 2980

PO Bax 3, Vondeshilpark, 1900

Private Bag X2024, Durdes, 3000
Privals Bog XS017, Wobia Bag, 9000
PO Box &6, New Garmany , 3620
PO Box 147, Durben, 4000

P © Bea 35, Steyraborg, 5520

P Bog X1522, Kuruman, E460
PO Box 19, George, 6330

P Bog 1017, Secunda, 2302
#0 Boc 21, Korgo, 4950

Prrvate Bog XPSS? Gryani, 0826

£.0 Box 8 Kokskod 4700

PO Box 111 Marble Hell, 0450

P O flox 24, Tasnee, 0850

70 Box 29, Ruordoe, 6670

#.0 Bou 5, Pont Shapatone, 4240
PO Box 24, Crodack, 5880

P O Bos 174, Kakamos, 8870

Albedusvon Sehalkwik

ol Enginos
Locn Kopper
Dawie Lothesing
M Losh

Hennie Coutses
Johan Jankowits
Elactricol Enginear

£08oc30, 6655
# O Bow 10, Comarven, B925

P O\Bow 43, Dol 8405

7 © ox 108, Pofodde, 8890
Piose Bg X600, Uplegton, 8800
? 0 Box 21, Knrana, 6570

Posbs 40, Brorkhorangrui, 1020
0 Box 72, Sionge, 4450

P O Bx 86, Sandericn, 2430
Privoat Sck X134, Ellisras, 0555

£ © Box 201, Hodetbarg, 2400
PO Box 423, Moser, 100

£ Ban 7, Koffoionsan, 9986

138

034 9822947
043 6631100
015 7606340
0244152274
014 7368007
0229128020
044 501 3000
0422431333
+2 67 736-0320
023 626:8200
023 3488000
0437059601
0478922121
028 4251919
027 8852253
1264 6730470
0814092213
+230601-1100
021 4462048
018 462-9851
012 3584407
+2 64 612.9024
0114507193
#2602 1224900
013 6656000
0838072821
0583035732
018 632:5081
021 8711911
041 3904112
021 4418380
011 899.4023
013 6906782
0343313041
016 4221203
036 6376905
053 632.9100
0312122121
+264 64 214,600
0317108129
0313715008
51 683.1777
053 7129372
044 8019220
017 6206004
0428311028
0158115500
039 7272625
0132611151
015307:6160
0287132418
039 6382000
0488811515
054 4316300
0285511023
053-382.3012
059 3848500
054933.0066
0543387145
044 384.0422
0139326200
032 437.5089
017 7129819
0147632193
014 340-4300
081 5224979

034 980.0822
043 6822577

015 781.0726

084 502.0900

014 735. 3286 1
022 9131082
644 5336198
042 2432240

+2.67 736-0867 |
029 626.2426

23 348 8002

043 7483748 |
049 8924319
28 425.1019
027 4321517
4264 6730770
081 409.2425 ‘
+230 6757958

021 4461987 i
01846822

0123596299 |
+264 612.9024 ]
011 4907047 |
26,02 1224404 \
013 665.4804 {
053807.2815

0563025215 :
018 432-3438 :
021 872.4074 ]
0413732845

086 529.2900

o1 917163 ‘
013 6906237 \
034 3314312 1

\

244 64 214-60)
031 710-5288
031 3063198

048 8840386

044874-3936
017 6313599
043831-1308

048 8811421
054 4314301
028 5511748
053.362.3142
05 384.0324
054 935.0252
054 338.7367
044 3841816
0139351311
032 551-5500
017 7129814
014 7435862
0163414458
051 5224979
0532050128

AMEU Procasdings 2008



22nd AMEU Technical Convention

AMEU Engineering Members
—

T Plter anyideniout Pivote Bog X71 11, Qusensiown, 5320 045807600 807.600
P obus Mysharch Posbus 106, B, 0250 012318931 0123185354
e Shcspily Johnson Shelo 86 S, Grobarwon, $140 0466034135 046 6225049
ek oy Ervs Jouber Bog 259, Mokhads, 0920 0155193000 MI5516.1195
oiaivasi (£ 5.3 Mosanens ﬂmulaﬂwx\l)lv,,\l.w\mm.v/sﬂ 0516332406 0516332400
w L Dlto Carlec, Prvam B X114, Brondbal, 5324 0514092241 051409-2366
it bl HO Ao PO B, Lodylrond, 9745 0519240854 0519245144
sy & Mekakon PO ez 8 Thauniesen, 9410 0577331788 057733774
SR Hachacas ok Whie PO Bo 35 Mitohele, 4730 0397373135 0397373611
s s Wil Saphian 07396 057 9BATE6
S s N 0272013314 027713.3238
Miaana Municiaily Vol Khom 0392510290 639 251.0040
Mbombela Local Muricigolly Boling Teclo 0137502258 013 és4-e877
Mesalong City Counci Cvis Spes 0IB7EB9ESI 0187889659
A sty Hentie von Yk PO Bo 60, Sosolburg, 1947 0169760028 016 976.0200
N R Foul von 241 PO B 7, Mayeron, 1960 0163607403 0163607431
Magado Muricipolty O Bos 23, e i, 2360 078262211 086 675.8099
Modmata Locol Municipeily Honnes Kasseiman rivate Bag IO, Nysroom, 0510 0147175211 014 717.4077
i Maricpolyy itk Erms £.O Bor 94 Knugmdorp, 1740 0119512425 011 9412434
i P Cloets Frivae Bog X340, Moboamspni 0560 0147436500 0147432434
Moskgophong M-N‘GW"' ke Lk PO Box 302 Kroouskod, 9500 0562165283 05¢ 2149284
Megiobe Musicpaliy o Kt Frvae Bog C367, Wokaporaiod, 0404 0127169998 012 116990
i Dick Noidos. P10 Box 25, Viossalboy, 8500 0446065081 044 6911903
Moasel Boy LC e PO Hox 47 Moo Rie 3300 033263.1221 033 2631127
Mhchooss Moreclpcie i kit P O Bos 48, Ermelo, 2350 017 624-3059 017 6245252
Maukaligea Municipaléy PO Box 359 Pietemoriburg, 3200 003392.5008 033 3928150
Mwm;nMumbM"ﬂ. Frivate Bog X411, Mesting, 0900 015534.6100/6 086 6193350
Musing Loco! Municipolly P O Box 35, Vryburg, 8600 083 9282211 053 928.2258
Noled: hrscipalty PO Box 13, Port A, 6170 046 624-1140 044 6242649
Nelambo Municpoliy £/ fow 369, Por Elzcbsh, 6000 0413924282 041 392.4333
Nefson Mondels Ber Municpaly PO Bx 26, Fett 9810 0588632811 0558432573
e PO lox 36, For Beoviod, 5720 046645.7426 084 871445
Narhobe LC Privao! Sok X350, Adelaids, 5760 046 6840034 046 684-1931
Nruba Muncpolty PO Box 255, Cudshoc, 6620 0442033159 044 2003158
Cudlshoon Moricipaity Fesbus 26, Gonsbaci, 7720 028 384.8300 028 3840241
Overstrond Mun Private Bag 3, Hortswoter, 8570 053 474:9700 053 474-1768
Phokwone Municipokty Frivate Bog X901, Volksaust, 2470 017.734-6100 017 735-3004
Paley Ka Some Locol Municipolty P Box 11 Polckmane, 0700 015290.2279 01532902249
Pelokwane Muncipoley . P 0 Bl 13, Potchaferoom, 2530 018299.5382 0B 2973130
Poichasiroom L byl 5.0 Bon 218, Ronconiee, 1760 Olalles 04129428
Randiomein Municipality ;l’m PO Box §, Possmasburg, 8420 0533130343 0533310238
o Alpalo LC et P O Bax 550, Rusenbury, 0360 0145903170 014 5903430
Rusenurg iy gty e B 112, Vidantig, 7380 waroLnis  omnsase
Soldarba By LC i P 0 B 116, Fcksburg, 9730 0519355300 05H 4812043
ko Locol Mnicipatty e e PO Ban 14, Pissko, 8940 0533535906 0533531386
Siyothamba LC v e i Piivote Bog X5030, Kimberlay, 8300 053 830.6401 063 832.5367
Sal Pioatys Muricpaliy i £0 Bax 17, Sinllecbosch, 7599 021 B08.6333 021 808-8340
Sielenborch Municiaathy sy e P10 Box 14, Middinbirg, 1050 013 245.7220 013249.7065
Sone Shin WAEORY Kijels o Pt B 57, Mokt 7300 02487040 022.487.9440
Suartond LC bt PO Box 20, Swalanda, 6740 8541100 0285142458
Swallandam £ e npd PO Bon 61 Scbie, 1260 013 235-7086 0132351108
Thabe Cheeu 1€ ”"'"‘;::w“ Posbus 24, Coledan, 7230 0282143300 028241209
Trogucrerskloot Municipality ""’“"’: Wk Posbus 3, Bulforten, 9670 ©5] 853.1333 051 853-1332 }
Tawslopele Municisaliy Fvory o b Private Bog K329, Viciaris Wast, 7070 053 621-0026 053621-0368
Ubun LC Lot Pt Bop X17 Uhuedh, 3638 587ST 0356701392
Ulunds Municiaalty (8 e Pieate Bog X1 004, Sichords Bay, 3900 CISH07-5350 0359078444
L P Ban 33, Borbedon, 1300 0137122121 0137129120
Joce Landiberg 1.0 Bos 447, Miase, 3963 0355728400 0955721384
Tl PO Bes 37 Bhowe 3815 O8I0 086eas TN
oo la Grorge P B 15 Eseoin 3310 0363427800 0363525103
Wik Dreger PO Box 71, Greplown, 3250 034139118 0334139183
Coosmisin] PG Box 15, Yanterdorp 2710 018264205 0182645138
P vinc Pivote Bog X708 Wisbior, 9460 o772 0572122885
ViginaIC Jpn Beopers Privats Bog X033, Rondlontein, 1759 011 411-5018 0114122663
Waat Rand Municipality Ducku Mashe PO Box 19 Westanario 1780 011 7532790 011 278:3190
Westoneria Menécipoley ""“::“;w .0 Bor 44, Corms 6835 0233141856 023312.472
Wizenbarg Municipalty ::m s O Box 92 Zosrust 285 018 842-1081 018 642.2618
Zoerus i
139

AMEU Procesdings 2009




22nd AMEU Technical Convention

AMEU Affiliate Members

[rrTy— [, P — gk d@ndion  O1ZEAN @R
[romrs e POB 14T e 610 [rac ol oo
o Wt PN, G 400 aesbdanan dlosse v
Ao Syt b Wi PN 1N Cagh 113 r —— e s
s S P Sy ot FOL S D5 R 11 A 1
1t g e Loy POB 05 o 01 wnGdenan oy e
T I eton 15fn ol N et A0S Sridona s wsides
sy 0 Sl et POb12 Moy T2 dnipiusion mmes oo
y—— Vg e POV 574 D128 J— ol e
A Opc Mol $Ok 44l e, oo & TN T
[Rame S PO 5381, i 145 e oravse o
ol Pl (S P} 14 s PO 5248, s 04 [ e— B2 2503
Ao g s otk St 4, 1T K 20 oG N w0
prrer, i POk Aotk 170 " R s
bt Fower (P} bf Mg Phase. P08k 72, Sovibgere 2082 clmande phemac icstostoom 011 4543550 o asn
Aarwine (Pry) ¢ Joag Hetegh P ORac i Cope Tome 4000 haep Homrghicio mmactegionn can 021 5254 01 5349500
Balien £ Rob03APy) 8 Wiy Buggencs P08 13154, ot oo 5717 @l T warenn
Jrop—— bnaton P 162 e 650 bl T
[ Gt e e ee— ngdisoisn ey onaves
S s 4 P e it PomeSon 1S N B, Wi Pk 1) ondacino btz OIS0 Oz
[— ok P 001351 o o tegnitas waag o
Bt S P14 [reren 081, B 228 akn e Gipatic om0 oL
Sy () Mol i 0030, i 1220 [ e e
0 Gt ko - apiar B O
(b Lamatog [egree Dol st P Boc 35091, Mewton Pk 4055 dneb e oz 41 1925098 086 856 9854
EYo—— ok B #0812 ooty 100 b AN 0L
- [ e o 04 e 600 [R— m@an  omaw
g e, 2080122, i 118 i an mmam o
[ bl 708 110, e 105 A Vi @
b b b P Pan FORa2SS, o 6510 pomminiebpurenn MEAIS] IS
porss Dol PO Bebmdt0 MBman s o
Gt PP 8B it o 4 bl o 185 IwodGoaan mEsam oD
T Wi W 2025, Sl 600 wis@con W @
A oy o s 10k X, B Rt 14 g [t
[romam ey P08 8t 7 weldoliven Wt o
D0 Poskt B slon POt 70 a6 émeran Wl e
D Vilken, & hoow L PO Box 477, Durbanle 7550 e oo o 19762080 QeI
D Gl Py e s o - awithann WM o
o - PO Box 131, e 2070 M G @t i of1 787335 01 7814048
[r— Do e 10 P53, o i (41 imeDiiasn oUBIEE a0
o () [y P08 S5 Rt 1 [ ami  me
Ewehord dodr g M 10 B TS, Newsle 7114 eaiibn o 001 2840000 01133
s e P08 b 1413 wiGemnn oimam o
e Ot 10 8 i 1107 e ——— olsonm  onssas
e Neria s 15 Wl B, G 7808 ey o meomn M
i Gt B 54 1tie - iGumnn e
Bacwn Inficowe Indutmie, )0 el Mo 70 B 1854, Bkl 7541 el Enlacheien. 1 021 a8 Lab Sl
T ] o ot 08 08T, Ml 04 e s mean
“Hemad Caviatog frgnes Dhisto Betbe. 0 Box 142, Durnile 7551 detoGumg o WS 08 9750350
g 6 o 10k R, 2125 [— o i
e - g on By 701 67, e 750 e Wi wsean
ot Weaing Wondy leg OB 70, hecknd Pk 204 ey e o . 011 4T AR
oy DS Py e e 1Ol bl 555 sdviiman Qi e
sk ) O N o il salitrg e IR R
s Bt Pefeinnal Samc ¢ ke Sovw P OBox 19803, s Londen 5241 kel boctue 13 04724 M 3720
ol Py 0 Mot - [ —— i@l e
e - PO BB G 105 idGyuincn o e
] e T — [ ol mmae
el [ e FOb 0 Hendi 530 @i an e @
b B U o e i ) S Wi 70 e 28 b 580 i o s s
fu——— - 108 215, P 1016 s ol g
o Cmd Sy ) G e Pt e 124, e B 14 Gk 2008 o inpitvtelio s ol e
[T 0B 160, o 5 - OsEn e
ot Sy ¢ oo POk 1411 o e 168 oo LIS
- P (oo 0 Be 405, g Vel 7535 et e o e o) 50 0N
[ ey 108 814 Gt anGimsiecn [

140 AMEU Pocoadings 2009



“ The Next Generation
In Automation

SEL-3530 Real-Time
Automation Controller

gethte * Simpre
e L7
%, +
Real-Time Automation ~ ©
Controller (RTAC) -

x il . : P
© Simplify Real-Time ' e A L @ -
| controrand SCADA Rt v
A uﬁ(/éd';mﬂ;r
o A T VEARS OF INNEATIGN




The Association of Municipal Adverivte it
Electricity Undertakings
(Southern Africa)
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TRANSFORMER SERVICES:

« Total Electrical Asset + Transformer Site Maintenance
Management (TEAM) + State of the Art Equipment:
+ On-site Maintenance & « Advanced Vacuum Ovens
Assessment « Impulse Testing to 1 MV
24 Hour On-site Service
Installations
Commissioning
Training
Diagnostics & Condition
Monitoring
Transtormer Oil Purification
Specialist Fault Finding

SPECIALISTS IN:

+ Fumace Transformers

tifier Transformers + Auto Transtormers
- Power T . b
« Distribution Transformers * 50 KVA up 1o 200 MVA /132 kV

~OUR VISION
CUSTOMER SERVICE

ROTATING MACHINES SERVICES:

« Total Electrical Asset + Demagnetising / De-gaussing
Management (TEAM) . Advanced Core Testing

+ On-site Maintenance & (ELCID)
Assessment « Partial Discharge
24 Hour Service Analysis
Installations + Live Commutator
Commissioning Skimming
Vibration Analysis « Training
Diagnostics & Condition
Monitor A

+ Balancing | -
Fault Finding

Laser Alignment D
. ; SPECIALISTS IN:

. « AC Medium Voltage Motors
i + AC Low Voltage Mators
+ DC Mine Winders

OUR VISION
CUSTOMER SERVICE ENGINEERED MEDIUM VOLTAGE VSD REWINDS
Johannesburg (H/O):  Dut Cape Town: Pnamuwwa
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