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Now get the next generation of MV
switchgear, built for the smart grid

Introducing Premset MV switchgear, flexible architecture
with distributed intelligence for enhanced efficiency.

Reliable, efficient switchgear for utilities || Modutar architecturs for improved flex
Amid rising energy dsmand, tightening ragulations, and increased pressure Premset systern archiecture (s based on
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| savings and faciats easy modfcation
s task is marle more challanging not only by he severs enviranments in which g Y

some netwarks operats, but aiso by heightened customer expeciations. Now,

the smart grid is not just the future: It's quickly becoming the current standard.
. X © W cabinat

Improved peace of mind in any environment
Premsat™ is the ideal medium voliage switchgear for utiities to improve ihe @ Cabie test
avaitabiilty, efficiency. and safety ol their ngworks while still remaining flexible
and modular. It features smart grid functionality and both digital and Wet

technology, with distribuled infelligence and advanced management solutions,

® Top connecticn

1 Coce unit
Additionally, the inteliigent electronic devices used in the Premset system
have been designed to opiimize substation performance and compaciness.
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@ Botiom compartment
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Impact Energy: Power quality, probability and
profitability - energy saving the Elspec way

by Sishal Kuwar-Kanaye, Impact Energy

Estimating the financial losses assoclated with power quality disturbances can be complex as there are many

uncertainties involved.

high compared o the overall cast base of an wr'unllmlan_

Tha effects of poor power quality PG for ony

business are established by crifcally exam-

ining two core areos

o Operational losses such as downtime,
squipment loilures, scrop, rework, ol

« Power bil demond (KVA) refuted costs/
penaltiss o5 o result of poor powsr foclor.

Probability

This s defined os he extentlo which something
is likely 1o happen or be the case, Aad fhe
likelihood of the cccurrence or eventis usually
expressed o1 o percentage. This likelihond can
also be referred fo as o “confidence fevel”
ond forms o pivotal ospect of any energy
saving project

The burning questions

Elspec have made the linkage betwsen
power quality and probabiliy through severo]
yeazs of research and development of their
Ioading edge PQ messurement and solutions
technologies. The uncertainty associated with

o How confident are i
savings can ba ochieved;

Technicol losses (kWh)

Technical losses are an inherent focet
of any power natwork resulting in
losses ond inefficiencios across key
componants onthe retwork, These losses
have historically been an acceptable
and ignored cost implication for all
business types. In the current and
future contex! of power consiraints and
business profitability impact, ignering
any opportunity for optimising efficiency
s unaceoptoble

The fechnical loss considerations and
associaled implicalions ere tabled and
hold trua for almost ol types of induslry,
regardiess of customer percaplions. Eneray
(kKWh sovings potential of up 1o 13% can
be estimated with o confidence level of 80%
or greater. This, fogether with any form of
quaniified operationol loss onolysis, serves

historical buring quastions ore now answered  as @ sound bosis for investmant into. power
ih h the Els ERE oy
* Wht are the oreas or ifos for  qpg d

snergy saving?
*  How much con | sove ond what is fhe
poyback?

Energy saving (kWh) fypical volu

pewer quality approach

The high confidence levels as fapled in

estimating PQ lossas and proposing banefit/
s can only be mode
possible if power quality is approoched
in o systematic monner and backed by
technalogies that can “deliver the goods”

saving opportuni

Energy is supplied an o confinuous cycle-
by-cycle basis, 36 naturally PQ analysis and
loss analysis should be done on the same
basis for an accurate representation of the
performance of a power network, This is the
principal disfinclive offering by Impact Energy,
brand ambossadors and exclusive agents for
the Elspec produc and service porfiolio.

Profitability

The energy consiraints and rising costs facing
Sauth irican power users impase o crical
axemination of oll inoficiencies within the
aperaiion, specifically within powsr networks,
in order fo drive profitability end ensure
sustomnabily.

The Isoding-edge Elspec Energy Saving
Concepl, backed by proven PQ measurement
and solution products, tokes the quesswork out
of quantifying the PQ) energy cost bluaprint
Sevaral ather Elspec energy apfimisation
projects ara in process around the county with
energy users embracing the conceptof tuming
PQ technicol ksses info saving PG ronds.
Cantoct Sishal Kuwar-Kanaye,

Impat Energy, Tel 086 1357732,
sishol@impacienergy.ca.za



00% wind and solar power penetration
nissions as well as dependency on costly

ABE microgrid solutions deliver up to
owerad grids, reducing GO,
These widely proven technologies continuously maintain a p
supply and demand that maximizes the use of ranewable energy.
include consultancy, grid stabilization, intelligént automation, remote r
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Welcome address by the AMEU president

way since s formation

s we knew itthen. To mant

manmade machine

he associafion survived the devastating Spanish flu pandamic

world.

that decimated millions of lives across It

o The asscciation fived through both werd was

wessed the winds of ch

g
n couniries broke off the yoke of ec

enaciment of apartheid and its painf

T semous and fo mark this

emoralive book that docurmi

These achievements would aot have baen p
napirational men and women wha plo
| o

this association. We would like fo

n 1915

e ployed o signheant

sola in the grawth ariment of Labour,

§ Enegy and the € Gover

sutons that have be
| would ik 1o thonk the City of Johannesburg undar
Cllr Porks Tau; the

of the executive m IMC of Enviranmer

o parficipate on vori

wer board, its executive m

1 the support they have given me and

hokding the fort whils I'm away; as woll as th

quidance and support,

siralegic advisor, plays and the sterling

work he is daing for the organisaian; Jaan Venter and the council
vho ore five iHee for their polfical guidar
ensuring that we work foge ning the organisation

Refilwe M

Presidency for th

d Moferefers Tehabalala for fh

work and daing the day-to-

The Al
uld fike 1

MEU is made up of varicus branches within South Alric

o thank fhe choirpersan in ol

organisation is self 5

ve support fo

rganisation i

slate info your organisafi

1o my family for their support. Somefimes they

also grotefy

omplain s of work yet thay still rally

baut my unavailobilify be

s well as the st

m ghad to have achiey

1 wish to express my sinc

worked tirelessly 10 mak

toam that has burned the midnight oil by ensuring fhat

@ contonary miessly s

possible. | wish fo yman, Yumna

r this hord work they have invested ino i

heik'and Lebo A

et. Your coniribution is highly opprsciated Your perseverance
fion fo detail has boded well for the su e conl
The last . n eventlul, challenging and equally

xciting. | om sure ng fogether, the next 100 years will be

Sicelo Xulu, AMEU president
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ENERGY PROCIETTS
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Leading the way into powering Africa with clear and efficient energy

=k Turnkey Technology and innovative solutions for MV/HV Substations
% Renewable energy projects

& HV/MV protection and control systems integration

=k Power networks maintenance support

L ing of our needs, bined with years of Engineering and
manufacturing experience sets us apart when complex solutions are required
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Speech by Mpho Parks Tau, executive
mayor of Johannesburg

of the city of Johannesb

wish to. walcome you 1o this momentol

occasion when we

the history of the Associatior

leciricity Utlifies.

Indes:

s not just @ centanory celebrofion

for the association, but the <

ot

h nesburg is hasting also

artant siride for thousands

s and wtilities who have

tributed 1o the growth of the assaciation.

We are honoured and privileged fo o

again host this imporiont and momentous

This event is of historic significance fo fhe
he coming into full

relationship between

eity os it symbolises

the asseciation and the city, I wos in the ci
of Joh g where the assaciafion was
formed in 1915, Johannesbur

that the association celebrotes its 1 00t year

sk

of existence.
Since the lounch of the assodation at the furm of
the 20th century, the cit of Johannesburg hos
antly, both in stoture, populotion
and ec ance. The city has avolved
humble beginnings s an arid and
desolate wostelond fo become the financicl
hub on the continent that is home 1o what is
quare mile in Africa

grown sign

mic

fron

regarded s the i

Since it was founded in 1886, Johannesburg
hos growr he second largest clty
in Alrca, @ bustling metragolis that is home
1o appraximately 4,8-millkion residants, 90%

o become

of whom have aceess 1o electricily
The city has become the magne! thot
continues ple from the cauniry

rural outskin
wh are in search of jobs, educa

and beyond the c

opnartunities and befier sconomic prospects

Johennesburg hos developed fo-fi

= monker

ol city of qold:  now contributes more than any
other city in South Africa to the country’s grass

oo
ing 14,98% occording to the findings of

& poper outhared by Polchefsroom Univer
sicions, Wilam Noude and Waldo Knigell,

According 1o studies by the Cantra for
around 74%
arters are based in
the city, ond sa ore 60% of South Alrica's top
100 companes

Development and Enterpr

of all corporate heod

The growth of ihe cih

lenges of providing a reliable
susloin the city ond fuel
icity generoing

y of energy

Mpho Rorks Tag, amecs

constroins the country is fac
a dabilitating impact an fhe ro:
businesses in Johannesburg

The incessant bouts of load shedding
necessliated by generating consirains on fhe
supply side hove sean |
productive mon hours lost

susands of potentially
gridlocked vafic

and businesses incurring lost revenuo.

am plaased with the sirides that have been
made fo-shield and insulate ohann

oside the impact o
In porinership with Ciy Pow

fopped info the transformofi 1
technology 1o minimise the potential onset
of load shedding by ensuring that we curb

excessiva consumption on the supply side

Through the rollout of approsimarely 65 000

s ocross Johannesburg, we hav
otk

form that enobles.

ity to

the demand side of energy 1
the deployment of tech:
limiling qnd

gies such os load

Thesd sinart units ko allow for the infsgraian
of bdded that foster residants
fo generale savings by o
fing sys

g bo

such os fime of

future, w foresee the city incorpor
technologias that will give residents the o

19 fum heir households

h the posiive outcames that
saw us sporing the residents of Johannesburg
7 load shedding

am grafified wi

augh the inngvofive

deployment of thase saly

s
Howaver, os commendable as thess
achievements have been, we have no

in the shodow af pas

hievements. We are
acutely conscious of tha mandate we have of

baiknoce, Bebvmen iy
of supply and conserving the environment

ed
r of initiotives going fanwore
rating capacity w
enviranment

implementing o
aimed

of augmenting genet e

procass of hamessing oner
3 through the vost labyr ot
aversing

fwork

of the woste water pipes n
the city using in-pipe turbines. We ara working
the University of the Witwotersrand 1o
develop ICT solutians fo mee! the challenges
that the city
in the foreseeable future.

ing and fhat we anficipate

We envisage the ICT sector playing o cafalyst

ral role in developing solutions for o
cosmopolitan city such os Johannesburg. We

itend fo make fechnology and smart salufions

and can

it we do.

an integral part of everylhing
The imporiance of presenving the ervironment
e way we conduct

which we do bu

is ropidly changing
oursel annes
and also ways in which the sconamy and

sinesses operate.
Corraspon
hrough @ transition
alsa prompts the city 16 review the ways it
cis business. What has grawn fhe city

my is g
ich, i fum,

cond

of Johannesburg over a hundred ye«

co

sustoin

We need 1o
with nvironmental ¢
demands of o new ec s the
rafionale behind the partnership we have
forgad with the University of Johar

Th

partnership prooc

pporiunities for growing o gree:
andloincubol srisprisghond e
th

by this sconamy.

of fhe City address, | emphasised
e of tuming chopllenges
When faced

the imper

h the potentiolly
ct of loud shedding, the city
2 yeld in fa 0 sate of incapacity and

hancing security

here is potential o do

re.

hape this conference will s

iscussions ond delib

late hought

tions that

 the cify of Johannesbur

tha multitude of meiros and util
i thousands of municipolities th
association semves
e Mpho Parks Tou, esacutive n
City of Johannosburg

— e ..
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Women in electricity: Launch

Today marks

Jectricity ond eng:

ymbolises the dawn of ¢

importa:
the indusiry ond herolds a seasor

apter for

of hope for the future of w in the

electricity and enginsering sector

pleased ond honoured o o
the launch of Women in Elaciricity (WIE), on

the eleciricity and engineering secior

The craation of this nable inifiafive is bome
by the slow pace of transformal

n in the

electricity and enginesring sector, The
President of the Association of Municipal
Eleciricity Utiliies, Sicela Xulu, made o firm
undertoking ot the 64th Convention of the
AMEU thot ono of the kay mandates of the
AMEU i to implement progrommes that wi
fost rack the advan
alactricity sactor

ent of wamen in th

The AMEU Executive Cour
inifiafive s it was in line with its mandate to
jop its members. As WIE is 0 women

| opproved the

devs
ifiative, by women and for women, it is

‘nly fiting tha i is led and driven by wermen
Inaders.

As the first vice president elect, | wish to
take this opportunity to acknowledge and
thank the following paaple for providing
support ond resourcs
Mbewy from City Power wha used all her
resources wit

City Pawer to make th

nobe abject . | also wish f
Eisia Mashigo who represents AMEU afffiates

ond Bertha Diamini from EON Cor

thank

o o e

for their dedication, support and invalucble
contribution fo the reoliscfion of this ideal, |
olsa wish 10 axp earfell grafitude o
Dikeledi Ndiovy, Lebo Marca
Maoidoo and the AMEU se
diligent and hard wark they invested fo

implement the

The hord work by the AMEU members
e in the pre-lounch event that wos

hosted by Sandie Maphumulo, aThekwini's
August 2015 ot
onal Canferance Centre

sd of eloctricity o
Durban Intes

| wish to thonk the City of eThekws

for the support they hove provided to
WIE. | wish fo make special mention of

the deputy moyor and city manager o
eThekwini, Ca
AMEU prasident Sicalo Xulu, and MMC
of s

illor Nemsuza Shabalaf

vice and infrasiruciure in the City

of Johannasburg, Councillor Matshidiso
Miikos,

gave us throughout this process ond ot

for the unwavaring suppert they

Sefie Makgost, AMEL vics pre

The speakiers
ond panelists ot the event consistad of
Sy Gourrah, Joyshrea Ps

the pro-launch of the WIE

had, Cenninah

Mapena and Azwl Mamanyuho.

The pre-lounch even! wes o o

g success
and was oftended by 145 wamen from

different organisations, including but not

limited 1o, the municipalitias, Eskom, SALGA

and AMEU affiliates
Following fhe fruifful
pregramme wos

cussions, o pragmatic
gned to guide WIE
o recch

initiafives fo enable fhe organisation
its goals.

To that end,  fask feam spansored by the
vice president alect was formed 1o facilitate

the implementation of th

the pre-launch event. The
he task feam ore: Adeline Mo
Ramailane, Molerato M
one, Orane Maposa Meguni,

Rochal Sachela and Rindaant

Lekgo

Harigen
Nkanyors

The task team will ba supp:
Mbewy who & the lsod of tha suppert group,
Elsie Moshego and Bertha

ed by Lunt

suppart feam were later jcined by Refilwe

Buthelezi from the Sou

Elactricol En

City Power who will provide essitonc
human resource issues.

We therefore segmant

program

into threa values, pillars and o mandae tht

will guids the work WIE. As much os
we are mandated by the AMEU president
and execyiive council, we believed fhat WIE
should have
ar

is values s foundations which

progressive service excellance, agility,
stewordship and ostutensss

has a

oronged mandate which

s to accelerate gender fransformation

e industry, rsate 1g
at are desigry

i 1. groom women

leciricty se oimise the posiive

siion that woman can moke in the

To kickstart s activiies, WIE will compile ond

crecte o datobose of women professionals
ntorship and
leadership programme and embark on a

1 the sector, create o m

Career aworanass camy

chools. The
second leg of the WIE activities, which wil

commence next year, Includes establishing

international axchange progra

nes, coreer

days and compstitions

The WIE is anchored on the pillars of

mantorship and fostering leadership
development. This is anticipoted
1o be achioved through the successfol
development af mentors, increasing

professionally registered

in the industey and facilitot

Jochnical devalopment fraining for women

professionals in the sector

The afher pillar thot will be hoisting the

WIE proge the identification of
wips and spensorships, focilifoting

tional exchange programme and

heightening aworene: ang women of

careers in the electricity generation and

distribution sactor

We will clso be warking closely with the

nt of Higher Educafion in ensuring

fhot there intermships and cppreniceships ars

avoilable to ensure fhe right skils sel

we would fiks 1o thank the
t and exeeufive councll fos
wacafing for the establishment
of the WIE and fer the support they hove

provided

ion of the

following erganisations which contributed

germrously fo

ible: Schneider Eleciric, Jolobe Troding,
Trading.

EON
jects, Motleng Enargy
Dadwena Construction,

onsulting, Zedek

estments,

Aberdare Cables and Buorom:

Copifal
Coasiruction.

| wish lo-encourags everyane here fo actively

participate in the WIE programmes whare
possibla and support women in their different
argonisations by creating on enabling
envirenment that allows them 1o fhrive and
peosper in this seclor

Reflwe Mokgosi, AMEU vice prasident elect,




HIGH PERFORMANCE IN EVERYWAY

Genlux Lightings philosophy to energy management Is
focused fundamentally on lighting. We approach lighting d
technologies and controls as not merely a plug and play
but rather through a holistic system approach to achieve rel uh,
and sustainable improvements.We at Genlux Lighting ensure cost
savings and waste reductions through energy efficient lighting,
design and control systems.

ENERGY
EFFICIENT LED
LIGHTING

\ GENLUX LIGHTING

Adivision of
| ACTOM (Pty) LTD




&Awards

AMEUVIF




Laucy Electric

Improve service
quality through
network automation

Lucy Electric is a global leader in secondary power
distribution solutions.

For more information on our
solutions contact us on

7 (0)11 025 7490/8779

Luey Electric (South Africa)
@ ;
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Investigation and mitigation of electric power
losses within City Power distribution

by Sibusiso Bakana, City Pawer

and electricity usage, in addition

The national grid is mors

1o Eskom’s load shedding scenario due to

by the growth in
As

network changes its normal

he:
business, energy efficiency is the dominating term and the reduction of technical losses is one of the sections that
need attention in the emerging economy of South Africa.,

This paper evaluotes diffarant loods
reiol and industril), using
ih load fcter improvement

(residantial, o
caleulations th
ond simulafion (Digilent) mefhodologies
i order o devalop accurate and outhentic
These results are funher onalysed

apfimum salution, mainly
ol improving the lood factor with botary
energy sloroge by peck shaving. The paper
improving techdical losses due fo
thereby improving
v thol can further
iency and planning
ricel network when &

focuses
circulating
the: averall energy ffici
boost the operational of
equipment of the elac
bottery snergy storage s invalvad

South Africa like oy oiher developing country,
an slech ally termed
ioad shedding’, this crisis causes aconomic
treats o the country's scanomic grawth, as
tha country’s economy is electricity-d
Affer the new government of demecrocy, the

ity crisis and nor

usilsation of the slectrical energy incracsed
and is sfll increasing. Elecirical energy,
is generated, transmitied through soms

esistonce, and ransformed 1o o required level
fisotion. What noturaly occurs in pruclise

of
s that the generated eleciriciy is nol equally
delivered 1o fhe desfinalion
generoted ond that implies that, between the
d the load, thers are

equired for use

source of elecricity
osses accumulated.

The lusses found in elactrical system ore
unavoidable and cannot be ignored but
only raduced through differeni approaches
ond on system components connected fo
the system reviewed. Before reducing these
losses, what consttute these lasses sheuld
first be understond, as this nomally directs the
determination of an outhentic approach and
upon undersianding the for
an investigation has o be undaraken, then
loter o mifigation opproach is datermined os
a solusion o reduce the lasses. With leraiura
mastly complimenting the fransmission
systems and whers the lterotura i distribution
systoms are stll based on the fronsmission
roture, this ressorch aims in centibufing
10 the distribution system literature.

on of losses,

Power losses ara divided into two ond
reforced 1o technical and non-technical
pawer losses, where fechnical losses are
found o be those influenced by the load

current and non-tachnical losses baing
inflvenced by theft and foulty meters. The
epproach is fo investigote the technical
losses found in the disfribufion network, This
vesoarch wil focus only on tachnicol lasses
formation, what constittes them and how
they con be raduced using an approach
that will oddress the energy crisis while
addressing the energy efliciency problem
This fopic contributes to the distibution syeien
literature, where these losses are investigoted
in three different scenarios, the residential,
ial and indusiial loads fed by the
JohnWors subsicion 88/11 K%, This rseorch
is structured as o guide fo fechnicol loss
roduchion which focuses on improving the lood
foctor and framed in chapters thet are kegically
connacted in resclving tochnicel loss problem

Theoretical framework

As dishribution components delivar anargy to
customers, the loads differ and fhis connof be
controlled as it depend on customers’ needs
for a parficular period. The attempt adopted
for this subject is one of analysing fhe loads

of customers with the view of improving the

load factor, which will be an odvantage in
determining a loss load lactor in order 1o
produce authentic results of technicol loss
being constituted ond comesponding flexible
methods available 1o Improve load focloe

The distribution systern less hos bacome. o
cancern due 1o the growing lood demand
ond the wide area it covers [1]. Adding to
shat, applying o defailed system modelling
s difficuh and impractical, as the distribution
system designs has numerous squipment ond
#hat lead fo voluminous data being invelved
1], Provicusly, researchers haue developed
i s 10 find ways on how
fhese losses ore constitated ond woys fo
reduce losses. When analysing power losses,
it should b firsly dafined o5 two ypes and
NetGroup has indicaled that folal losses
equate fo o sum of technical lasses and non
technical losses [7]. Where technical loss is
influanced by the load and the function of
electrical equipment's and non-tech

1 methodolo

icol fass.

is choracterised by biling challenges and thef
Technicol lossas

The framewark of this study is based an
caleulating technicol lasses for oll customers

e , commercial and industrial],
separoting losses through saciions os that

‘one of conducting and that of ransiarmoion.
Dovidson (9], technical losses neprasent & to
% of the cost of elecircity generation and
& 25% of the cost fo deliver the elsciicity to
the consumer. Thess losses ore composed
such os the o

of severol components, mic

Peakdemand for
power: by

by
T

Fig. 1 livatration af whrs sysiem dar

d is handied sfciently.
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Distributors  Load factor

Load lo

Technical lo
simulated (W)

085 073 0,097 |
O [ T - - |
[t | om | os | oom | ooe

Table 1: The resutts pric

foss in power distribution ‘and logses due
to laokage curreni, weak connections
disti
incorract designing ond by hormonies in
power distribution network [2). Further is
1o propose o flaxble method to reduce the

ution franslommars, mefering device,

fechnical loss found

This research in summary, should defermice
the actual mognitude of distribulion losses,
their location and components consiiuting
distribution technical Josses, In most of the
distribution feeders, losses occur for diffsrent

roasans and ore [3] line losses on phase
conductors;
ground;
oxcoss

Tasses on ground wire ond
nslormer core and leakage losses;
sses due fo lock of coordination

of var elements; excess losses due to load
characteristics ond excess losses due to load
imbolances on the phases. Ideally o system
that can respond to all of thase reasans
influsncing the occurrenca of technicol losses
ean be applied, s tha is not moteriol, o
meshod that can respond fo most when
compared will be tesied ond presented

Defermining technical lossas with relev

components: Thess technical lasses are not
occurring atthe same level of loading and are
further divided as fixed and variable fechnicol
fosses and are 4] technicol losses that do not
change with load current, such as transformer

fro-load losses and ore technical losses fhat

change with the load cutrent, such s copper
losses respectively. Thare ore seciions in o
distribution system that theoredically defines
thesa lossas; thase sections are fhose mads
of canductors fo fransport the electrical snergy

|G PLAYER

o an energy ston

308 system.

ond thass that transfor snergy te any level
rocqired by fhe load. The mestly influenfiol
components that yield technical losses are
ranstormers and conductors of he ditribution
network, In fransformers during o lead bath
copper ond core losses are found and in
conductors only during on load conditions
where copper losses are presaned.

Conductor fosses: Conduclor losses are a
result of a circulation current through an
imperiect conductor such as copper. The
chorocteristic impedanca that produces
voliage drop olong fhe conducior properioncl
o the current flow is found in conductor’s

material. From the impadon

ce, anly a restive
component that confributes fo the active
power losses. In order to calculate conductor
losses, measured currant load is bos
the formule:

an

where:

1 = current (A
/1 = resistance per km
L = langih of the coble in km

As the sysiem solved is hree phose system,
the losses for each phesa ora colculoted

conding fo the measured current:

+PL +P,
IR
Transtormer losses: In order 1a logically

define the transtormer losses, on addifion of
power dissipated by the cores magnetising
inductance and winding i yiold

o transformer losses. The power dissipated
by the c:

s magnetising inductance Is the
iron koss found in a fransformer and resull as

o function of the applied volioge and mostiy

relerred to as no-load losses ond are even
Induced when there 15 no-lond current. The
winding impedance olsa refemed o5 copper
oss, these loasas are o function af the winding
current and known as load losss. These fypes
oflsses ina fransfarmer can be colculated for

any operating condifion when few parameters
of the fronformer are known.

low to mitigate fechnical lasses

While factors and componants that conistitute
electric technical loss are known, then o
raspond on how fa reduce these elsciric
sechnical lossas i essential and is ochieved
when powar factor correction; vollage
upgrade; re-conducforing in primary and
secondary feeders; fasder meonfiguration;
using high efi
of secandary network length with larger

ency fransformess; reduction

nuiber and opfimol location of distrbution
ssion substation
placement near koad contres; lood balancing
between three phases and feaders and
oad factor improvement with demand side

transformers; sub-iran

management. Tachnical fasses con olso be
reduced by inroducing © boflery siorage
system as part of the dishibuted gensrotion
solufion (o enhance the operotional eficiency
of power utility which s found diverse and
flexible.

In improving tha efficiency of the
distribution system, fhe recor
loss minimisaiian wos firstly proposed by
Merlin ef al. [6] using o discrete bronch and
bound technique. This mefhod allow thot
ollthe network switches b closed 1o form o
mashed system ond again opened suscessively
o restore tha radiol conliguration. While
conscious that the mathod of reconfiguration
With the

figuration for

involves approximations
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Fig. 2: Process of cof

proposal ta overcome thase approximations
troduced, With this method swifches are

was
opened one by one, based aa an optimel flow

pottern. A method for optimal opsration of

distribution system w

developed by Peponis

@i ol [8] where loss minimisation is obloined
by installation of shunt capocitors and
reconfiguration of the diskribution nehwork.

Solom et o, arficulated (3] the results of
dis wolloga requlation
and power losses in distribution systems. Then a

wted genaration o

technique to evoluate the impoct of distributedd
genaration sige ond placment on losses,
reliobilty ond voliage profile of distibution
sysems. Davidson et al. have presented an
ptimisation model with disributed genaration
n. Mutdle cf al [10] have
logy fo measure the

for lnss minimisat

prasented o m
impact of distributed genaration cn power
toss: minimisation, through abserving loss
allocation coefficient. Kashem e al [11]
represanted techniques in a distribulion
foeder by opfimising disiribuled generotion

g cat from the power

distributed generatien solution. Whils at firs,
pumpeel hydroeloctiic enrgy storage were
used for thot purpose and later on, old lead
ocid batery storage systerms ware: revised. The
bothery storage systerm has been proven 1o be
o system thot it aet intemally and extemally
is not a disturbance in disconnecting riticol
loods. This is achieved, through its fost de
coupler that saparcia network in case of
overcurrent conditions in diraction of the
supply network or and under-valiage and

under-frequency; bus bar fost switch over

which i @ method helping to quickly restore
sensitive or crticol loads and under-requancy
and undervoltage load: shedding whers
mostly used os a mathed of restoring power
balance. Battery storage system olso referred
as enargy siorage system s mostly applied in
indusiril networks for aclive power bolancs,
peak load lopping or and load levelling and
frequency conirol

Gustulson et al defined lad factor as the
atio of the overage load during o designated

madelin ferms. of
paint of disiribufion generation in order o

nimise losses. Sensitvity anolysis for pawer
ferm of dighibuted generation size
afing point hos been perfoemed by
P Zhang et al [12] in o paper that ariculate

b parioc Tha: e iuce of 4 focicr
should be batween 0 and | and minimising
technical losses using o lood factor it then
implies improving fhe lood factor and that is
achieved through peak load reduction as a

issves
systems with lorge ranewable generation

peak load by pawer or current,
consequently reducing the PR losses.

Paor ot ol [13) reported on
o the oparotional efficiency of sleciric power
utilities, and anargy storage units were
reporied to be diverse and flaxible in sobing
distribution system chollenges os port of the

a
taod foclor using Pande e als approach of
dividing the distrlbution network kead factor for
disributors or ond feeders and transformars,
the foecus of this research will be minimisafion

of technical losses utlising o battery storags
system, 03 the batiery storoge system is found
with beneficial characteristics thot brings
high enargy derisity, fast load following, ir
emission credits, good efficiency of energy
storage and fhis characterisfics have been
emphasised by the fact that energy storoge has
mal possibilty fo be implemented in future.

With the ignored or lightly mentioned
regords 1o impocts of peak
e battery enargy storoge
system, Nourai et al [15] presented a paper
thet evaluated the load levelling of the
battery energy storage system fhat reduces

ensmission and diiribulion losses, bécause
of the sensiliveness o the rafio of the off peok
load and peek load. This ratio is not like lood
des. The
fevel ofloss minimisofion whan implemening

balery anergy storoge syslems depends on
the moximum storage designed size for @
porticulor load levalling, becouss when the
lood peaks again o designed system of loss
eduction should keap the load as o base for
such intagroted batiery energy siorage system
The liserature ovailoble with regards to batfery
anergy storage system a3 @ means fo reduce
fechnical losses of a power system prasents
that losses are reduced when o number of

small loads are shifted to multiple sites rother

than o larger load shik at a single site

Since these losses ore proportional o the
squore of the current flow, using energy
storoge to shift some of this cument or load
from peck to off peck periods decreases the
con offset some of

et rasistive losses, wi

the storage losses, Nou
thot not only concentrating on the squared
current relationship which ossist in reducing
fransmission and distribution lasses, hrough
shifting o traction of load from the peok fo
off-peck pariods. There are offier two factors
hat enhance the loss minimisotion and
incraosing its valum which ore the resistance
of transmission and distribution wires and
transormess being lowered of off-peak periods,
yielding low femperature gnd ihat of cost in
energy and losses, i genarolly lower during
off.peak periods. A thearefical approach s
being evaluated for this research 1o reducs
tachnicel losses vith the onology that the liad
levelling approach reduces peok curent ag
par the Ierature. An evaluotion of technical
losses here is fo be presenied by o rotio of
peak power and moximum power during
tht period, improving this ratic for loss
iminimisation with the implamentation of the
atrery anergy sforoge system for pack shaving
‘purpases. This paper appears 1o be.ona of the
Trerature to minimise losses in @ distribution
network, fhrough load facior improvement
by peak shaving of o battery siorage plant

As this research proposes lo evoluate
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different loads of the disiribution systern,
that of residen
The: evaluation is presented in
the next chapter as the investigation pori
of technical losses; how fo calculate this

il commaciol end indu

customers

osses n @ system and o simple opproach in
approximating technical losses by investigating

the load foctors of his diflerant customers. The

heart of the paper include minimisation of
the found fechnical losses from lood factor,
the minimisation of fachnical losses has been
prasented by diffarent researchars and indeed
are practical. Whot differentiate this study is

the level at which the systam proposed 1o
reduce this losses, is found fo be the mast
fexible and diverse among all available in
improving load factor, while batiery sicrage
system found advanicgeaus in improvement
af load factor, with the current load shedding

gg8gse
8888
f28x
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tation 80/1 1 kY

o Joha Ware.
s fo this cars

itcan also be a proper solution for minimising
load shedding, as the system mechanism
charge during off peok periods and discharge
stored energy back 1o the grid during peck
fimes

Ressarch design and methodolagy

Fig. | Indicotes o level whers system demand
s handled efficiently when storage system is

incorporated into the distribution network,

Basicallythe storage is chorged from the base
Iood generafion during morning houes o3 this
graph shows o doily curve that simpliies off
peak hours o indicoted by red o ba chorging
period for the storoge system and that is
achieved whan demand i3 low and fypically
is during corly hours of the day and fowands
midnight of tht day, Whila the demand is

Commissioner 06 August 2015
Current (A) load profile

=== Current (A)

00.

00.

08:

Fig. 4 iusiaingthe o probls of a pical mis foad of commarciol
and residentiol, with an averoge peal

jaf 100A

Fox and Market in groan

ising during fhe day, the generalion plant
belongs fo mid merit cotegory, which accounts
for the demand as Joseph et ol presented
for this graph. As from the groph, o system
incorporated with the storage system during

peck, compared when thers is o storoge, itis
gh damond period,
is activated fo supply
3 of the day. We then

cut thraugh during thet
and o storage syste
the peak for o fow b
observe that when the generation pratie wi

storge is foken, there is @ much confrolled
demand graph, os siaruge fake care of peck
shaving, aher it periorms the shaving it gel
charged again.

Research instruments

The investigaticn of techricol losses is achieved
determinatian of laad factos, this foctor

of average:power in o period to
wwer in the same pericd. This
ratio-from llerature has boon used ta minimise
fechnical losses but thers is no literoture thus
far indicating its usoge for minimising thase
technical losses through epplications of a

a0

battary starage systefn, Even with battery
storage systom lilerature, the literaturs in
n ot fechnical 33 by poole shaving
found fa solve this problem through o
ratia of the off peak Ioad 1o peok lood, not
with foad factor, This raio s independant of
load profikes, while this shudy will be analysing
Ioad profiles, kood factor proves o be authentic
for this shudy, 05 the dafa 1o be ondlysed is
hat of lood profile from @ case of John Ware
substation 88/11 kY ond lead factors ara
dependent of load profles. A lood profile v
b ganarated by & Microsoh Offce Excel ool 1o
computarisa the curves, where the data is being
extrocted from Spectrum PowerCC-HIS, and for

mini
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Market 06 August 2615 l
Current (A) load profile

the level of preseniing the cancepl, only one
day problo s considarad with an hourly infervol
for Commissioner, Fox and Market distributors

which are

ir length s censidered up 1o the

first paini of supply.

Whan lood profile i generated, fechnical
losses genersted f6r that load ore coleuleted

data to calculote

for that load profil

the sid customers of residenfiol, commercial
and industrial, and here in f

is paper what is

being presented, is based on the assumptions
that lesser carvent from load profiles indicate

residenial and commerciol
for higher currents load

ned is for industriol loeds. This
assumpdion mokes sense here, becouse of lack
of dato for specific loads, os distributers are
ot dedicoted 10 o parficular lood cusiomer
bt what it can handle. Below indicae sieps
1o follew in d
steps outlined in this document are to be
used 10 colculate the lass components for the
variaus cotegories in the disribution systems
which are the lina and fransiormer losses.

UF (load factor)

ining fechnical losses, the

Average lood/max. kead (1)

e Current (A)

prload of

LLF fload loss focior)

Actuol loss (g

oss of masimum current @

I ordr fo caleulote kosses, it is
1o

en required
leulate the exact relafionship behveen
Iood foctor ond load loss foctar and is given by
the empirical equation below. For pressnting

esuli, if wos assumed that the valus of the
coefficient of K to be 0,08, as Gustafson of
al indicate that this value is consant when

na analysis is parormed. Pravious wark hos
proven the expanential volue
18110 1

utility and for simpliying this shudy, this value
will be 2, 05 depiciad by the lterature

UF =K UF + (1 - KU

where K is the coefficient

The line losses are colculoted below respec

Line technical loss in o month
PR LLUF *24 * 30 10 3
where:

f = lood ct n A,

R = resistance of the conductor in O/km

1 = longth of the feeder in km

UF = lood loss foctor

E: info@pendgenergy.coza

T: +27 (10) 035 0232
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A
o load facter, a sized storage system is
Introduced to peak shava, in order to observe

r determining the tachnical losses with s

factor

044

Technical los
calculated

the impact of energy storage, This storage = T o | o ‘ e [ oo
system is tested by he utilsation of DigSilent ]
e focony iafare toct, i (oot il | ENNNRRSR o S S S

be used 1o madel the John ware subsiafion Table 2 Inchcates resul when e storuge wos involved.

before energy storage and ater storage and
ohsarve the impacts. The impact should
indicate whether the battery sloroge improves.
or does mprove the load fackor. With

dota as collected, he sofwars power focior
s asaumed for system modal, for simplicity
The diffacent in load factor alter this model
natwork, will be generated from the new
dota found from the power flow before ond
ater bottery siorage system. The fechnique is
presented by fhe digrom in Fig. 2

As part of the procedure employed for
wise tachnicol

this study in order fo mi
losses within o distibution system fhrough
improving load faclor by means of o batlery

anorgy
downloaded from Spacirum PowerCC - HIS
whers only one weskly day of the winter
month wos used for festing the proposal
of reducing load factor with battery energy
storoge {ust for simplicity and nothing will
offect the analysis ar rasulls when soy o
weekly, monihly ox yearly load profiles where
analysed. With the daily measurement wil
intervals of an hour, this assumption sionds.
to simplity this analysis.

As problams associoted with distribution
tems are those of lock of dota and scores

resources to collect this data and sometime
data that doss not correspand or logicolly
documented, his

study is not immuns from

those problems and os it is cantribution

towards the ignored distribution system
lterature o3 orticulated from the literature
above, thié study contribute in structuring
your data for technical loss minimisaticn
through lood factor impravement faund in
the battary énargy sysiem when confrolled for
poak shaving. The size of the baflery energy
storage assumed is in tha range of 0,5 to
1 MW, this systerm is only festec! in DigSilent
during system modelling 1o evolute the
impast of peok shoving for tachnical loss
minimisation

Pock shaving is opplied o a tochnique that is
usad to raducs eloctiicol powar consumption
during pariods of masmum demand on ihe
‘pawer ullity, Peak loads of consumers during
the daily lood curve are decisiva for maximum
power, which s axpected 1o be generated and
usually power tarifis weight thesa maximum
demands at o high rate. Here the sizing of the
battery energy system will not be relevant, but
 suitable battery size will ba required for peak
shaving and fhis investigafion focuses only
on the impaci of the load factor in reducing

Fig. 8: Ml

tochnical losses with the use of o battery
anergy system. Understonding the diverse
level and muli-function of a batery energy
systam, the systam has edvanioges in oko
minimising fhe energy crisis of lood shadding
and carbon footprint reduction, os batiery

rotes whan fhe baltery anergy sioroga ix cannected.

have immediate dofa required, including iwhen
downloading from Spectrum PowerCC-HIS,
John Ware subsiotion's found 10 be ol serving
diflsart customer loads and that simpliy the
complication of involving different siations,
o8 Irying to separale loods. Most assumptions

lood at cheaper tarifls

s the reseorch abjectives is that of reducing
technical losses in o distribution system, the
case shudy wos selecied bacause ofter the
collacted dat, that was o stofion found to

advances and cumenty ore uliissd based on
1 bvel o Ierature exposed 1o il thus far. The
obpactive i fesing lood factor with and without
batinry sicroge, in o distrbution system and the
{mpact oftachnicol loss.
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Results

The results presenied here, represants
three different loads through on 11 KV
distributors of John Wore substofion, which
s a distibutor thatits length and distribution
point end of the load point of the custamer
Fig. 3 illustrates how technical losses are
behaving when o storage system is composed
in an elecirical system by ploying with the
lood factor, improving it and sesing the
impact of losses.
This subsiafion feds ranges of customer loads
«and the distributor supplying the load is.
found delivering a mixture of customers and
some hava dedicated lood customers. From
the Specirum PowerCC-HIS, its histarical
information downlaadabls, vith a variely of
optians of arganise fhe syslem performance.
ond itis only selecled for current actual values,
s that from fhis actual, on average can be
derived including the maximum current for
the selected period. Pericds are in o range
from minutes, hours, month and a year ond
spacifically the dewnloaded doto was bosed
&n o one winler waek day. The curent is
used fo colculate the technical loss found in
e distibutor, by firtly determining the load
factor ond load loss foctar before the storage
plant. As from the lterature that a lood faciar
depends of load profiles, the lood profiles for
these distributors are presented in Figs. 4, 5
and & before storage wos considered
From the three load profiles (see Figs. 4, 5
and &), the goal here is fo reduce the peok
currsnt with o bottery energy sioroge sysiem,
by comparing the lood faclor, them an impact
fram a load factor can be drawn, while this
curves provids o clear daily curve of such
foads, this: profiles: ossist in detarmining
the colculated lood foctor, load loss factor,
technical loss of o distributor before the
shoroge (see Toble 1)
The John Wore substation was then modelled
in @ DigSilent power faciory, that was

2z
g8

M O
o o

the only method used fo test the battery
siarage when connected. The battery storoge
system was essumed 10 be of o copacity
of 1 MW with four hours charging and
recharging period. The amp hour of this
storage os is connected fo the 11 KV bus bar, is
363,64 Ah storoge. The diagram in Fig. 7
shows the connaction of system components
from the pawe factor scftware and is followed
by the diagram in Fig: B which includes o
batiery siorage connecied where the loods
are cannected.

Fig. 7 shows the distribution substation of
John Ware substation medelled in DigSilent
without @ baffery starage. The fechnicel
Iosses found from the simulated dato, ore
ot sirongly differing with the colculated, and
using load profiles, os the load was also used
in simulation, 1o ossist determining system
technicol losses of the distribution system.

When o battery sneigy storage system is
considered as if is the goal 1o reduce the
fechnicol losses of this system. Fig. 8 shows
the: position of the energy siorage system.
When the battery energy system is
considered, a peak shoving is anticipated
as is the focus for this shuds, regarding the
batlery energy storoge technolagy. While
the profiles with siorage ure presented,
what should be nofed is the level ot which
this currents reduce. What was ohservad
frem calculations valuss, the technical loss
found when the batiery storoge is involved
where zero in all the casas. Il dogs make
sanse as this are only conductor losses ond
they do not represent the whale distributor
lasses in o conductor, what wos noted
is that o significont drop in current in o
disribution lood reduce losses 100 lavel thot
are unnoficeable, Toble 2 gives the resulls
whan starage was cannected

Conclusion and recommendations.

The baifery energy steroge system hos

w— Current (A)

—Battery
current

:00:00 PM

09:

Fig. 9 Indicoles o peokles of Commissionss diimbuor with o batery.

indicoted positively in responding to tha
rasearch question. While the specillc task
was that of evaluating tachricol losses with
load factor, the lood factor as shown from

siorage of 1 MW with 4 MWh energy, the
achnicollosses reduced from lod profiles, as
load profile are o dependent of 8 lood factor,
a percentage indication of this distributors
load factorwas 80,61%, 36,36% and 22,73%
respectively.

Whila when using o new valus of current
to calculate technical losses when o battery
anergy storage system the value was 260 and
that might be influenced by he ossumptions
for the co-effient value when determining
the lood fiss factor. It is undersiood that this
resullsare o preliminary for the load factar
{mprovement, while this research is sil ot its
early days, auihentic impocts with recent new
assumptions as fhe fechnology advances, the
load factor improvement of a battery system in
o distibufion network should be not ignared
in the disiribution networks
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Combating power theft

w Miary Porker, PogeMark Africa

Combating power theft ini
application

using Pelta Code through kWh meter ication and its T
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Load shedding from a municipal viewpoint

by Dennis Mekoola, Polokwane Municipalty

Load shedding means controlled load power rotational sharing to aveid the total country’s black eut due 1o the
fact that demand is more than supply. This is because Eskom has little reserve generation capacity and the loss of
more than 1200 MW will ahways demand load shedding after all other reserves have been exhausted.

The influence of load shedding on
municipali

Even though muricipolities understand the

imporiance of lood shedding ond porticipote

o ovoid @ fotal black out, they are effected

i the following manner.

 Loss of income fo council: During lood
shedcing, municipalitis looss fhe revenve
which they cre supposad 1o generate

o Loss of invesfors: Investors require
minimum power inferruptions for fheir
businesses

Security risk: W is o risk during lood
shedding thot mos! security majors
ot @ bockup wil loose marioriog
elimes fhe operdtions os well
it skajed 10 rapars Wk Gtacks
during loud shedding os wel.
e overtime: Employees are expected
cre hours, especially where
switching is done menually due fo the
absence of SCADA, or manual switching
so keep crificol loads such os hospitals
waler pump stations and major avents.
Maintenance costs: This is due 1o weok
points on the network, and ovarloads
‘switching on. Where we have ageing
infrastructure, the more you operate it the
more you expose weok painis on your
network. Municipalities are exposed fo
major breakdowns due fo fhis. The more
you eperate, the more maintenance is
roquired.

.

Feor of fhe countries’ black ouf: They
‘operate because fhey feor the fofal block
out. This is done for compliance,

Comemunity uprsings: More dloims ars
coming 1o municipalities due 1o the
damoge coused by over vollages thot
oceur ofer secional switching, Overlocds
are also experienced, coupled wit
damages 1o equipment even though
communities are wamed about these.

Woler shorloges: Semetimes i is difeult
1o avoid load shedding for woter pumps
and this leads fo community uprisings

Sabotage: It s commonly fhought thot
sabotage oecurs once load shedding
hoppens.

Consumers with hame medicol needs
(owygen mochines): Censumers under
medical support alsa suffer durin
shedding. Most are individuol households
which cannot be excluded from load
shedding.

Travelling cosis: Travalling costs by
officials and fechnicions who respond
to loa ding activities are not
budgeted for.

Utilising equipment (beeokers) beyond

their design capocily: More eperations
hoppen ond sometimes 106 soon
budge! for their maintenonce, and o
ends upoperutng gt
is due for service.

Increased exposure 1o danger of swatching

persannel: Somefimes il is difficult to

odhere to maintenance programs, and

this become o risk to technicians who are

expacted 1o operate

Negative economic impoct an businesse:
in community: Some businessos end
up. closing once load shedding is
pronounced.

Municipalities have the following

frequently asked questions

® Why lood shedding?

Why is it done now?

& Why was it not foresmen

» How long ore we going fo continue
shedding lood?

« When will the new power stations ba
gperatonal ond rackce the currnt lod
shedding i

» How can mwc.pm fias help Eskom fo
generate enough for its customers and
‘avoid lood shedding

»  Con the country build power generation

capacily af a foster rate than demand is

Incroasing?
Pecpla are sa fired of lond shadding that they
are propared 1 reduce load rathes than being
shed. Municipaliies wha could, connof da load
shedding themsslves without facing & stuation
whers the whola town comes fo stand sl and
businesses close te 1o lood shedding.

What could be done 1o avold load
shedding?

Shvarol mechanisms and plans a in places,
o few of which are:

‘Consumers con raduce their consus
by 10%

Introduction of embadded

neration
machanisms

s Energy sfficiency and demand side
management processes.

o Emamsncy proporedness plons

+ Load conirol through smart melering,
ripple controls, etc

o Alterative ganeration mechanisms.

Load shedding fo critical loads

NRSO48-9 identifies the following criterio
for the implemantation of lood shedding!
the safety of peaple, the environmental,

& potentiol domage fo plants associcied
cillical nofional produet {for example
wastewater treatment werks] and technical
consirains on exsculing load shedding and
ient o restorations. This is the reason
why places like hospitals and wastewoter
treatment plants and occasions ke games
in stadia ore excluded from load shedding.
Households situated next to the obove
they ore exempied f
requires municipolities o inform its clienfs and
undesstandings, thus anofher cos! for
ipalifies.

curtail

ipal network systems were nol designed
ommadate load shedding. Whan

1o ac
shadding in such o woy to aveid critical

loads like woter pump stations and hospitals,
more swilching work is dona on the rings, and
risks explosions where there are maintenance
constroins and whare dry cints and weak
points ore axposed in the pracess. A major
issue is olso the ageing infresiructure fhat
in some cases is beyond ifs useful life
Some crifical loads like traffic

expaciar
lights ore. unavoidable. This also causes

ipolites. T
are general influances offecting municipol
customers differently and ore categorised

iraffic congestions within munic

as lollows:

o Influence on domestic cusiomers

o Influence on industrial customers

o Influence on commercial customers

o Sscuriy sk

o Traffic congestions

« Maintenance costs

Recommendations

o The AMEU can engoge the Deportment
of Energy 1o fund municipalities for
porticipating in lood shedding cr even
replaca dungerously old switchgeor,

o NERSA can provide cleor guida inas for
embedded generation

o Eskom can improve nofying ehents in
time for load shedding.

o How fo identify good performing
compones ¢ ‘sl form, budraciond]
efees

Conclusion

Lood shedding causes constraing on the
esisfing municipal infastructure. Municipaliies
should be compensated for perticipating in
load shadding

Contact Dannis Mokoala,
Polokwane Municipallty, Tel 015 290-2272,
dennism@polokwane gov.za
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Creating a virtual power station to avoid load
shedding through customer participation

by Rob Surtees ond Deboroh Blone, Enerweb EOH

Eskom allows some customer classes, including for

curtailment and reduce load in order to avoid forced load shedding.

Given tho the generorion supply shoral very
rarely exceecls 20% of demand (stage 0 to
stoge 3], ond most often only o | 0% reduction
{stoge 1 and stuga 2) is required, this ¢
be achieved fhrough the implementation of
o number of “smart ulility” initiatives with

minimol impoct en the customer base

*Load shedding would not be necessary il
an oddifianal 3000 MW could be fed to the
national grid” - Eskom acfing chiel exscutive
Brian Molefe

Municipoliias can, through a collaborotive
effort with ts customers, avoid up 1o $0%of of
lood shedding ovens n full complianceof the
national standard (NRS048-9). Residentil
commercial ar
co-operole and colloborate o ensure o more
stoble and predictable supply of elactricity.

industriol customers con

To assist with managing the demand, the
systom operater (SO calls upon municipalies
and large indushy fo ssist with lood reduciion
during emergency parieds according fo @
defined set of rules.

“Lood shedding or curfaiiment is o lost rasort
1o monoging imbalances between supply
and demand and supply network constraints
implemented in order to. profoct the power
system from collapse.” (NES048-9:2010)

The disruptive impacts of slectricity load
shedding in municipalities and industry ore

enammaus, with significant loss of production,

incame and exfreme inconvenience fo all

customer groups

Fig. 1 Demand vs. supply

“With South Alfrica baing highly capacity
constioined for the next three 1o four years,
Tood shedding is expected to remain o regulor
occurrence in the country Eskom press
statement

This peper addrasses the potential for
municiplolifies 1o minimise fhe impa
of toad shsdding o0 their customers. by
odopting the NRSO4B-9 recom
and implementing broodar curtoilment
progrommes for s customens

endations

By dopiing @ lood eurtaiiment approach
instead cf load shedding nobody is “loft in
the dark”.

What is NRS048-97

(under certain

1o opt for voluntary

Load shedding: Load reduction oblained by
disconneciing load at selecied po
tronsmission or di

s on fhe

bution systam

Laod curtailment: Load reduciion oblained
from customers wha ore able 1o raduce
demand on instruction.

According to the NRSO48-9 standard
customers may offer load curailment instead
of baing shed, sublect fo some critera such s
The customer shall be able to offer of lsast
10% of narmal load for curtailment under
stages | and 2, cnd 20% of nommal load
under sioge 3

This curtoilment sholl be mointoind for
the durafion of the emergency.

While NRSO48-9 s not o p
sondoid, s nvended o supportlegisotive
and rogulaiory requirements when defining tha
roles o the vericus stakehelders. s essanvially
o national code of praciice for emergancy
locd reduction ond lood resioration affer
a blockout. I is also updefed from fime fo
sime wih the neat update expected in Morch
2016 and will include chonges based on he
learnings ond developments ovar the pas!
few yoars and learmings during the past yeor
of netional load shedding.

1t was compiled ond is regularly reviewsd
by on exensive siokeholder working group
appointed by fhe Eleciriciy Suppliers Lisisen
Commiiee (ESL

According fo the NRSO4B-9. the definitions
are os follows

agreed: fime frama (iypically under two

hours].

The roquired load curioilment can be
measured and varifie

An agreement befwaen fhe customer and
fhe licensee efc.

Emergency conditions

Eskom is highly copacity consirained and is
compelled fo embark on @ load shadding
programme when eloctricty demand outstips
supply and oll other options have bean
exhausted. Emergency conditions are declared
and  pre-defined stoges of lood shedding
commence e, stages | - 4, depending on the
saverity of the genaration shortall. Inthis way,
Eskom, through ts pre-planned schedyles,
Is abla to equitobly *rotate” the available
elaciricify between fl customen fo ensure
the stability of the notional electricity network
Other Eskom demand response programmes
{such as supplementary and standby
generation) where large customers are
contracted {and compensoted) for reducing
load on request from tha system operator
via Eskom's “virtuol power siotion” are
implemented before emergency condifions
are declared.

Managing load shedding

The South African business community is
ding it increasingly dificult o opera
the currant high levels of supply uncertainly

Trpical business manager comments include:
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Fig. 2: VPS Jood cudoilment

“It would be better if wa oll knawwhen and for
hew lorsg load shedding would happen, thon
fo have the currant situafion where the grid is
“stable’ in the moming and later in the day

we have smergency lood shedding; or when
e aulloak for The day is that the network s
under pressure and we ore womed fo expect
load shedding and fhen nathing hoppens!”

While load shedding is the most exireme
measure a utility or municipality can adopt fo
manage o capacity shortfoll, ather initctives
based on valuntary customrload curto

rent
heove been widaly implemanted internationally
as wall o3 in South Africa for many yeors.

Municipolites can, through @ collaborative
lood curtailment effort with its customers,
ovoid up fo 90% of oll lood shedding events
i full compliance of the NRSD48.9 standard

The key is thot individuals, businesses and
‘municipaiities work together and collaborate
fo ensure @ more stoble and prediciable
supply of elactricity 1o o municipality.

Technology based solutions such as the
implemantation of intelligent load fimiters
and smort metering with remote connect/
disconnect copability are currently being
wialed in o number of municipalities o achieve
the requisite loed reductian (curioilment)
‘Whila these‘approaches may ullimately prove
1o b effaciive for the residenfiol sector, they
may not be appropriofe for commarcial and

Indusirial customers. Smart mefering rol-out
programmes ore alse costly, frought with
customar service challenges and toke o long
ime to implement

It is propesed that @ “virtual power stafion”
[VPS) appraach be adopted, with o view to
ultimately include the smart metering o other
technalogy solufions in s “dispatch options
but initiolly opanates by simply communicating
with customers and reporfing on their losd
curtoilment perfarmance. Customers in
all sectors can fhus participate. The VPS i
essentially o centrally co-ordinofed demand
respanse (DR) programme baing run by the
municipality in response fo Eskom's load
curtailment/shedding requirements. A VPS
is typically encbled via o custom demand
respansa softwors plafiom/s.

Residential

Fig. 3: A VPS chould cover alfseddors

Customers are not load shed completely, but
ather swich off o porfion of their kood, with
the agqregated impact being suffic
the municipality fo echieve the requisite load
reduction of 10% or 20%.

However, he issia that municipalilies facs s
the management and administration of the
programme as thers: are many cuslomers
imolved

AVPS opsrated by a municipality can ossistin
managing and opli
progromme.

ising a lood curailment

Virtual power station (VPS) - how it
works

A virlual power stafion is an integrated
damand response solution that enables muli
customer pariicipation in o load curtailmont
ond load shedding management program.
The VPS is essenticlly fre “central brain” thet
ensures load curicilment initiotives/opfians
are manoged and opfirised from the visw of
the municipolify i.e. when considering s fotal
load foll feeders), the curtailment objectives
ore achieved

Maost fmportantly, o ¥PS enobles monitoring
arid reporfing ocross all municipal load
el nfictves, allowing the municipolity
o constantly erhance and changs its load
curtailment mix as the-envirpnmant chonges

There are four primory steps in o muricipal
load curtoilment programame:

.

Emergancy declared (SO/Eskom)

o Dispatch

o Measuts

o Repod and montor

There are some core features that o VPS must
have. A YPS must b able to manage the
following components for end-to-end lood
curtoilment:

o Lood curtailment opfions

& Plonning and opfimising
 Dispatching

*  Manitoring and reporing

To masimise municipal response, the YPS
should bs abla to manage oll customer secior
load curtoiiment requests:

s FRosidential
*  Commerciol
o Industriol

A VPS must be able to send curfoilment
requests through multiple channels and
technolagies.

The fechnolagies moy include

o Direct smarl meter system interfacing

 Lood managsment including rippla
conirol

» Customer conirol units

 SCADA sysiems eic.

Communications methods moy include

. SMS

+ E-mais

o Automted voice felephane systom

o Web services messages

o GPRS

o Elactronic signols

o Soclal media #lc.

In order fo determine and demonstrafe
compliancs with NRS 04B-9, performance
measuring ond reparting using metered
dato correloted with the fime of load-shed/
cuoilment event is essentil. Reports would
typically include:

o Whole municipality load curfailment
reports (Eskor feeder level)

.

Customer lood curioilment reports

Historic reports for analysis
Deoiled exiocts for anolysis
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A VPS should ideally be monaged and

operated by o dedicated teom with the o AT = .
il ek [ | = =
e
E=S

& Electricity distribution system knowledge

oAbty 1o work under pressure

» Excellent customar lovel understonding

The load curialiment Gpproach would vary T : =

from municipality fo. municipality as the mix = =

of customers vories considorably, with seme i =
municipolities having mors industrial and . = =
commercial load than resdential lood and = =

others having primarily residential customers. e+

VPS components

Thers ara four primary components making
up typical demand response VPS. software/ B——: o
platiorm;

« A (quantified) mix of lood curlaiiment
opfions

Fig. 4: Exomple of o cuskorne ad curiailment parformance raport summary

. plonning i =

«  Lood cuntailment dispatching

The primary VPS compenents con be described
as fellows:

o Lood curaiiment monitoring and roporing . A

\#S load curtaimant opfions (mix)

This is where the municipolity coptures the | | Load
foad curlaiment programmas and customer
information in one place. I is hero that
sach curtailment programme, custamer's
individual consiraints, confoct method, eic
are stipulated ond then used in the daily
Iood curtoilment plonning/opfimising and
dispofching,

A municipality decides what fype of lood
curtailment programmes best suit ifs mix
of residential, commerciol and industriol
custamers. A municipalily can olso decide
ta implement load curtailment =R .
in phases and/or farge! certain fypes of Fig. 5: VP$ campponents
customers, depending on the technology and
infrasticiure available, Onee the tachnology/
infrasteucure ond processes are implemented
in fhe field, the load curtollment defails are Typical Municipal Losd Profile
caplured. New options can be odded ot any 5

hime:

VPS planning and apfimising

This s where the municipality decides on o
doily and/or hourly busis which of is load
cunailmant cpfions it will s fo mest the load
curailment reqirements. Municipalities nead
1o ensure that the customer load curiailment
requests are manoged effectively and thot

thay are:

« Fair

» Planned

o Maosured

o Reponed

* Minimum impoct to customers Fig. & Typicol municipol profile showing raduction percaniage
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A municipolity looks at what load curtcilment aptions ara

avoilable ocross the various customer sectors. |1 balances

fhem agairis vorious fociors such os fime, scomomic cos
oge, flexibilty, noffication fime stc. ond plans ahood what ac nna
will do i i is called upen fo curtal lood.
VPS dis

potching P p I

load curtailment roquests 1o cusiomers, Onca fhe municipality
receives o nofification of o system emergency, it con dispatch

its own customars fo meet the lood curiailment requiremarnt Our combination of local expertise and global

There are vorious methods of dispatching that can be used reach makes us a world leader in the power sector.
depending or customers and/or type of load curtailment We are working throughout Africa to deliver
tachnology implemented. Typicallythis would be guiomated fo planning engineering, environmental and

isure quick and consistent resulis, Types of dispotch methods ; 4
‘ensure quick ond consistent esull. Types of dis advisory servi the folowing "
can be SMS, o-mails, autamated voice telephons system, web -

servieas messages, GPRS, slectronic signos, social media ote

* Renewable energy

VPS manitaring and reporfing . i o Atition
This s whare the municipaliy can monitor and measure s lood * Thermal, yceo and muclees generation
curtailment achieved vs. load curlailment required. Typically * By storage sed fush sl

metering data is collected to see what type-ofload curailmen
1 achieved by # nicipali M ond whet cont

was made by the cuslomers dispatched. Onca this information
eviews the results and decide

is ovailable, o municipably car
on how 1o optiniss or chonge ifs lood curtailment opfions

ive logging end audit rail

AVPS should provide a comprehen:
The detoiled lood curtailment dispatch records, meter dota
and performance results maks the enfina process completely
transparant for all participating parties. This information
e informot e

pr
going forward,

Lood curtailment measurement

Meosuring overall municipal load curtoll

The NRS048-9 standard requires curtailment customers. fo
raduce load by o fixed percentoge. Amunicipality must reduce
consumption by either 10% or 20% depending on the system
emergency declored by he system operator.

There is some debale os 1o how this percentage ood
reduction should bg calculoted for municipalities and the
currant NRSD48.9 does not currently provide this deiorl, The
dutermination of the customer bose line [CBL) os the reference:

ctval load reduction (curtailment) can
complex o3 most customers don't have perectly prediciable
‘and repetilive Joad

m day fo doy
Measuring customer koad curtailment

‘What Is measured improves” - PF Drucker

There are various ways that o municipality con measure @

customers percentage locd curtailment. This may differ
depending an the type of sectors, customers ond mefering
data available.

This meosurament can be complicated os most cusiomers
do nof have “flot” profile, where i is simple fo determine any
l6ad reduction on an hour-by-hour basis.

In Fig, 7, the load reduction s calculated using historic Jason Rowan
consumption based “base-load”. The difference between € jason.rowan@motimac.com
ct period is the T +27(0)11 052 1000

W VW mOtmaC com

this base-lood ond actual lead aver the conre
amount of load curtailment achieved. Holf-hour metering is
thus essential for this method

e

Mott MacDonald
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There s alse some debate os fo how this
sarcentoge lood reduction is calculated for
customers and the current NRSO48-9 does
not provide this deiil.

The authors suggestthaf parormance methods
ot ogreed par customer secior ond customer
fype €.g. 0 method for mining, production,
smellers, supermarksts, households, shepping
malls sic. so that all customers are treoted
and measured fairly and equitably end in
alignment with theie own porticular lsad
profile characteristics

The updated NRS048-9 stondard due fo be
releasad in 2016 will hopalully provide greater
darification

Benefits of o VPS

A viriual power sialion operated by o
municipality con assist in managing ond
opfimising loa curtailment reguests ond
enables the following:

« Regular and consistent measurement of
Icod curailment cusiomers:

+ Aulomated “standord” detoiled customer
lood curtailment performance reparts
and monthiy and yearly surmmery reports
showing load curtailment performance
Gver sel periads

Fig. B: Example of o cuslome load cudoilmont pedormonce repon

The authiors suggest that the percentage load
reduction for municipalities be calculated
based using o "dynamic” CBL. This is when
the CBL is caleuloted based on previous doys
o weeks consumption patiems wher thers
was 0o load shedding. Actuol consumption

during load curtailmant s then compared
1o the CBL fo determine the percenioge
reduciicn achieved

This is very similar 15 the method used by
Eskom 1o measure the demand response
ceductions of it largs customers.

. “standard” datailed
emergency evenl load curioilment
performance reporls and monihly and
yearly summary reports showing, load
curtailment performance over se! periods.

A quick woy fo-see the lood curtoilment/
performance por customer for an
emergency event

o L60d curtailment customers will be
contacted via one source; allowing
standard process and consistency,

Historic ond summary lood curalment
roporting for emergancies per cusiomer
ot gioup of customers enabling a cloor
audi froil and NRS 048-9 reporing.

® Eosy monitoring of adherence across
the various customers to the NRSO48-9
stondard.

Ensure that all load curlgilment customers:
are troatad and measured fairly and
consistently

Current VPS applications

Eskom cursenly runs a VS fo monage its
demand response load, with over 1300 MW
of demand respense “dispaichable” lood
manoged and used to assist with system
constraints almost doly

With over 100 of Eskom's largest eustomers.
(primarll indusirial) parficipating in the NRS
curtailment progrom, tho VPS hes been shown
1o be an invaluoble operafional mechanism
VPS and the smart grid evolution

There hos been much focus in recent years
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of Busines:

i (IDM)

The number and diversity of photovoltaic
(PV) are i -
from roof-mounted systems on single-family
houses and stand-alone systems to ground-
mounted systams.

During operation, PV systems are exposed to various
environmental factors, including lightning strikes and
surges, and potential interference. System fatlure or
downtime also result in high costs. Permanent system
availability is required 1o protect your PV investment and to
ensure cost-effective operation.

It is therefore critical to consider a professional and
comprehensive protection system cansisting of:

An external lightning protection system with air-
termination and down conductor system, taking
into account the separation distance as well ag an
earth-termination system; and

An internal lightning protection system with
surge protective devices for lightning
equipotential bonding.

DEHN AFRICA (Pty) Ltd offers lightning protection
components and surge protective devices specifically
matched to the requirements of PV systems. This is of
particular importance in South Africa, a country that has on
average 10 times more lightning density (strikes/km2) than
the global average.

DEHN AFRICA (Pty) Ltd
+27(0)11 704 1487 | info@ dehn-africa.com
www.dehn-africa.com
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Energy efficiency and renewable energy

by Aurelie Fery, SALGA

The objective of this paper is fo demonstrate, through a series of case siu
at the lecal level in the energy efficiency and renewable energy secters.
ur aim is o encourage more municipalities to walk this path.
have also assisted in identifying some regulatory ba
energy efficiency and renewable energy within the local government sphere.

Traditionally, fhe role of municipalities in
the energy sector wos limited 1o elactricity
dishibufion and electrfication through the use
of the INEP grant. In the last ten 1 15 yeo
o brooder role in sirategic management of

‘nergy supply and the use of ol forms of eneray
hhas emerged for municipalifies, mairly led by
the: mefrapolian municipoliies. The bensfts
o integraled susioinable energy of tha lacol
level are recognised as being multiple. The
cusrent enamy supply crisis and the regulor foad
shedding exocerbate tha noed for susiainable

anergy initiofives. Energy management is o
transversal topic ond closely relates fo other
infrasiructure ond plonning sectors, such 0s
waler and sonitation, raads and tronsport,
building manogement, waste managament or
community and local scanomic development
Alternative trojectaries is not o theme for the
future but foday's reolity. The transition hos
begun and several initiatives are underway.
The rood, however, is sill long and there
a need 1o create o framework fo enable
unicipalities to grosp these apportunities ond
ansurs they can sustainably deliver services o

theit communities.

Existing energy efficiency projects

Energy efliciancy inforventions have token
place in municipalities sinca 2009/10 with
the Energy Efficiency and Demand Side
Manoagement (EEDSM] grant, DoR#, funded
ot of

and odministered by the Depor
Enargy. Ta date about 60 mu
(Fig. 1) have parficipated in the p.owm“
and implemented projects resulting in
the saving of approximately 500 GWh ef
electricity ond evoiding the emission of over
500 000 t of €O, [1]

ies

Othar snergy efficiency initiotives hova
bean underfaken by municipalities and
are not included in Fig. 1, for exompla
the promotion of high pressure solar
woter heaters o the arganisation of lacol
energy forums fo raise oworeness on the
nead for all customers 1o sove eleciicity
Even though the focus so far hos been
linked 1o the existing gront, there are other
oppartunities and huge polential to scale
up anergy efficiency initiatives ot the local

Fig. 1: Mustrative m fins wh

: of municip

interyentians which ook pl

level, particularly when engoging on anargy
sfficiancy in fhe woter sector

11 5 equally criicol fo not anly reteofit i
grota energy
efficiency info the design of new ins

For exomple, new streat lights and hi
mast lights should be aquipped with LED
ighting from the onsat, and new woste water
ireotment works or fresh woter pumping
systoms should oim 1o reduce slacricity
This often results in higher

cansumption
stment costs but the operofional
the lifetime of the

lower ife-
tograte
ancial evaluation
of tonders, instead of evaluating tender only
based on uplron investment costs.

infrastructure, leading 18 over:

cycle costs. An opportunily esists fo
he Ife-cycle costs in th

Existing renewable energy projects

It is oten less known that municipalifes have
been proachivain the renewoble energy sector o5

boan in omerotion for clmost fen yoars, such os
the hydweleciricty project in Bethichem o the
landiill gos 1o elactricity in Thekwini. Orher
projects have recently besn commissioned
showing a growih in the number of exisfing
projects and pariicipating municipoliies

dies, that great initi
Through the profiling of existing projects,
Analysing existing initiatives and opportunities
ers which, if removed, would unlock @ greater potential of

initiatives in South African municipalities

es are taking place

vof

I the EEDSM grant and

Several categories of ranewoble anergy
prolects have been identfied:

« Municipal own renewoble anergy projects

* Small scale e
intiatives

edded generotion

o Other initiatives,
municipality

often with the
playing o fociicfing
wheeling of electriciy] or buying fhe
renevable elaciricify through-power
purchase ogreements

o Gree
alectr

buildings. (with the inclusion o
ity generation from solar panels)

o Access 1o sneigy through olte:
energy inifiaives
The &

and are nol discussed in more dat

ative

Fig. 2

dsling projects ore illusirated

summary paper

Municipalities are encouraged fo share

ar on the mop.

Possible business models for
municipalities in renewable energy
The objecive of this section is o have a closer
look at the most used business madels for

renewable enemy projects in municipaliies fo
idertify the success lactors and patentiol bariers
inkibiting a deployment af a larger scole.
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Municipal awn generafion

In this business case, the municipelity
develaps, invests in and owns the renewoble
energy installotion. The instollaien moy be
procured through o supply, eperate and
maintain contract during which the appoinied
service provider would be responsible for
the operation and mainienance of the plant
for the medium term. It is recommend that
the maintonance period exends beyond the
majer maintenance cycle, so that fhe service.
erovider hos the chligation fo refurbish the
installation, i nesded, before the end of
the. contract (for example, overhaul of gas
engines). Skils fronsler fo municipal oficiols
and oparotors should alse Take ploce during
pericd. The remuneraian of the service
provider should ba (parially) performance
bosed. This s o bolanced mechanism fo shore
s0me of the risk of the project, even though
anly fo  cerain exand.

Mare ond more municipelities are
invastigating the concept and severa
projects ore operational for a wide ronge
of technologies, such os landfill gas fo
elactricity, biogas or phatovoltaic panels in

waste watet treatment plants, hydropawer
in the water reticulation systems o
photoviltaic panels on municipal buildings.
A series of case siudies conducied by
SALGA, GIZ and Sustainable Energy Africa
(SEA) unpack thess existing projects, their
success foctors ond lessons leornt. These
case studies look into more detail ot the
Processes followed by municipolities ond
the legislation followed

These projects have bean implemented thanks
o cleor sirategy, strong poliical leadsrship
and o dedicated project monager. Hoving
on investment by the municipality on their
own prarmises simplifies fhe business models
and enghle these projects fo be developed in

BB v T e o e

recsanable fimeirames. However, financing
resirictions and lack of copacity and
resaurces fo manage the somefimes complex
procurement of advanced fechnologies ore
soma o the borriers 1o @ more widaspeead
implementaticn.

Small scole embedded generation/
net-billing

Given high increases of sleciricily tarifis
and regulor load shedding,

companies fo generate their own sleciricty
through solar panels and feed-back their
excess eleciricity into the grid in o safe and
sustainoble mannee. Municipaliies pushed for
faeding 1o be allowed o illegal instollations
endangers safety of staff and securlty on
the grid. The price of solar photovaliaic
elaciricily. is now below the refail prices. It
is thus econamically viable for cusiomers fo
install solar panels, and these customers will
mast prabably insiall solar panels on hair
premises without o formal go ahead from
the utility i fhey have no incentive to register
heir instaliticns.

SALGA, fagether with AMEL, Eskom ond
with the suppor of GIZ has had extensive
‘engagement with municipalities over fhe past
years. This group hes developed @ common
pasition on small scale ambedded generation,
which was approved by SALGA's national
sxecutive commities in July 2014. This
posiion provided a skeleton of o fromework
o ensure o safe and sustainable development
of roof fop panels and other embeddad

generotion fachnologes.

The position proposed by SALGA has thres
moin obisctives. Firsly, i cims ot encouraging
the uptaks of privete renewable snergy
installotions 1o relieve the grid by saving

identified the need fo allow residents and

addiional copocity. Whila doing 5o, # avoids
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Moricipal Bouedares (1058 Bun 100W)

informol conneciions hus ensuring the sofety
of staff and operations. Finally, the tariffs
1o be daveloped should limit the impact of
such instollations on municipal revenves, o
ensure that municipalities have the rescurces

necessary ko keep maintaining and operaling
the grid.

To date, three municipalitios are allowing
net-biling on their grids while several ofh

are eagerly waiting for their tariffs 1o ba
approved. Addiional municipalities, of oll
sizes even i rural oreas, o fcing similar
{ssues with some of their customers investing
in solar photovaliaic installations and are
smeking guidonce.

'NERSA has completed o consuliotion procass
1o develop o sel of rules on small scole
smbedded generafion
axtremaly urgent fa give guidance 10
municipaliies on how fo deal with smoll
scale embedded generation and to approve
the: submitted tarifs.

It is becoming

Private producers selling fo municipolities

in this business case, o municiplily wonts
10 buy renewabla eleciriclly from o private
generater through @ power purchase
ogresmant (PPA]. There might olso be a
build-swin-operala-fransfer (BOOT) controct
¢ 0 public private partnership (PPP) between
the municipality and the private producer,
should the snergy bo generaled using public
Infrastructurs

Existing axamples are scarce. In eThekwini, the
municipolity mey enfer info PPAs with private
producers, howsver only of megoflex tarifl
and for o pesiod nat longer than threa years.
This model may assist some private producers
who wish o sell their excess production,
however, it would ol assist new project
getting the bar v required 1o

|
ke 2014
2022004
SALGA NEC ana
[ =
13 masicpaiies 7 meiros) acively parscipated N
————— 4] | 2014 progossinet | |
3: Some of the idenified business modals for
icipaltes in
s -
| e p——

‘g 4: Poces folowed Jo date with regard fothe dveloprant of egulatory

rules for smoll scofe ambedded ganeration.

and sconomic benelits fo cantracls longer
than three years. I the case of renewable
energy, the.
from alternative sources is, in maost coses
and probably only for o kmited period of
time, stll higher that the megollax tarif
paid by municipol
purchase of eleciricity. Finding o funding
source for the gop (betwaen the cost of RE
and megafles} would enable several pr

it price of electricity produced

jos fo Eskom for bulk

to come on line.

Wheeling of elech
walling buyer

ty from willing selier fo

Finally. in @ wheeling situation, a private
generotor of electricity sells eleciricity 1o @
private buyer ond uses the municipol grid
1o transport alactricity from the point of
production o the eusiomer.

The City of Trhwane has signed such on
agreemant with the Bronkhorstarit Biogas
Project which produces lectriciy fram biogos
and salls if fo BMW. The electicily is also
poriolly whasled theough the notianal grid.
Nelson Mandelo Bay Municipality has signed
5 20-yoar whesling agreement with Amatola
Groen Fower 1o allow for o maximum of 10%
offthe municipaliy‘s ol energy consumpfion
1o come from privately froded mnewable
power, most of which is generoted locally
These projects have been documented in o
series of cose studies conducted by SALGA,
GIZ ond SEA,

n 2012, NERSA published rogulotory rules

roise financing

One of the barriers identified is finance,
The Municipal Finonce Managamant Act
(MFMA) indicates thot municipalities must
spend according to @ “best value for money”
principle. and thot there most bs financial

for third party o ¥
o working group (comprising representation
from uliifes, private genarators and indusiny)
is currenily reviewing the rules under the
leadesship of NERSA. Whan the review is
completed, o public consulttion process will
be initiated

Conclusion

The pager and the presentation aimed
o profiling existing enargy efficiency and
renewable energy projects in municipolies,
analysing the different busicess medels and
the: barriers fo increased upioke. Municipalities
were ancouraged o share information obout
their projects if they do not appear on the
mops. The presentation wos en opportunity
1o showcase innovations in the municipal
space and profils gued inifiatives, which ore
often urknowun.

Theough studies and inifiafives underiaken by
SALGA and GIZ, several main borriers and
opporturities to change — rom & mgulatory
perspective - have been identifed

The need fo integrate life cycle costs in
tonder evaluation instead of only upfront
<ot

Tha dificully far municipolities 1o sign
PPAs, mainly bacousa cost par KWh is
higher thon megaflex.

The urgent need for NERSA to finalise
the regulatory, rules on net-melering/
net-billing (small scole embedded
generation)

Ghange iz, bappening in the electricity and
energy sectors and fhe rgulotion is logaing
behind, crealing barriers o municipolities
There is o
between o wide range of siokeholders to
unlock these borriers

d for more coordination
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Legislative imperatives - A legislative
roadmap for energy challenges in SA

by Al van der Merwe, Aurecon, and Adrisan von der Menwe, COH

This paper provides a critical analysis of the legislative development and main business drivers for the current
energy supply industry in South Alrica, with specific emphasis on private sector parficipation. This analysls is then
benchmarked against best practice for energy supply industry reform in other countries. Parallels are drawn with
the current (and di forces) in South Africa, and a readmap for propesed enabling
legislative and business inferventions 1o address the current power shortages are put forward.

o unleck economic volue and reduce
government deb

There is o growing consansus that the small and large scole,

W of

self-generation, on

| development and managemer
frastructure depends on the adopfion

smort grids ond green fechnologies 10 name
o few, will redefine the indusiry and leod

In o nutshell: The history of ES! reform in

v

of appropriate policies and the effectiva
implementafion of same. The sunival of an
industry which is reliant on vast infrastruchure
s dependant on this infrostructure being
funchional and wall devalopad. Only i this is
the cose can it be ensured thal services ore
supplied in on affordable and cost effective
way - withaut which he ecanamy of a country
cannot strive.

In Alrica, o3 slsewhere in the werld, clear
energy sector policies, which ara implemented
through comprehensive and enforcecble
logislation and regulation, ore key 1o
unlocking invesment, improving efficiency
and increasing electricity occess.

The question however, is whether this
restructuring sufficiently supports the racent
davelopments in the Southem African ESI,
and what level of changa in market design
and regulaticn neads 1o be plonned for, as
there ore no successful examples of “reform
by defaulr”.

The future of the market siructure of the Sauth
African ESI is unceriain. The vast nterest in

1o cotostraphic effects for the supply sector
(including municipalities) if not sufficiantly
catered for.

This paper oul
defining faciars in the development of the
South African ESL. A comparison fo oiher

< the moin driving and

countries is then provided in order 1o
benchmork the South African experiance
and to understand what the future may
hold.

Current eleciricity supply industry in
South Africa
Main bisiness drivers

Accarding fo Eberhard (4] thrae main
ES| drivers for reform con ba identified
internationlly. These are:

o The requirement fo imprave investm
ond operational effici

.

Tha raquirement for new capacity
{nvestments. that necessilates private
sectoc involvement, os financing is not
always avoilable from public sources.

 Privafisation, which creates the opportuni

South Africa

The history of the ES| reform is summarised
nFig. 1

Summory

The earfier years (phoses ene and two) ore

characterised by no privale sector porticipation
and focus on geting fhe regulatory system in
plocs ond o focus on sorme sociol requirements
{sbectrifcation going. The third phose was a
praporalory phase fer gefling privale sscloe
i 1P it the market in the last phase. The
auestion then is how tha future will unlold os
for as possible ralorm in the ESI

‘Currant South African legislative
framework

A snapshot of South Africals energy
legislatian

The South African ESI is marked by o
tapesty of policy, legislation, regulations an
permiting requirements. Soma of these o
culfined in Fig. 2

Focm oty o .

b e e

ig. 1: History of powar sector sekorm in South Alrica.
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The plan

| Aliowing to
play

2y suesy
2015

legislative re
When o fimeline is constructed for South
Alrican ESIs legis
can be detected in the developme

markel

a clear trend

owerds

@ more developed

3 depict

¢ porticipation. Fig

his imeline.
Summary

mmory than, and for 1

e purposs of
he

srticipatio

rently be realised

sracurement

amme,

for which the Minister of Energy il
4 defermination unde
he [RP

make

de of fhe IR, pursuont
iation opplication submit
2)(a) of the ERA.

o Generotion outsi

section 10}

occording f

oanstructed ond
occording fo

® Any genergtion plant
operafec
Schadul

2 of the ERA
d connected supply of electricity,
‘excapt for commerciol us

chedule 2 of the ER/

3 Timahne of the Sout

Rules of the

s anergy legiskation

Drivers for reform - @ benchmark
To understand Seuth
develop

was unde

Africa’s power sector's
t o benchmarking exercise

o determine how priv

pation was infroduced in
nited Kingdom, Kenyo ond Nigeria. The
benchmorking was unds

ies, 1o determine whether the power

sactar parf

oken fo identity

sector mode same,

dentify

elamanis uniqus 1o South Africa’s power

sactor and fo idenify how the powar sector

develop further
Tobles 1, 2 and 3 provide @ summry of this

Currant challenges in South Africa

Disruptive forces

The future of the South African ESFs structure

riain, and as such it is important thet

tlities toke o clear view on the way their
morketplace is likely 1o evalve due fo the
business dr

As cert

to shape the

above, new business drivers are disnupfive

Gorainly shope the new powsr sector model
and will lecd 1o associoted policy ond
legislative chonges.

The:
resu
nanaged way) can be s

orces (1o highlight o few) that will

in some reform (sither by defoult or in o

marised os follows:
The green revelution: Where the
aconomic usege of green power sources
olar and wind used to be mors
amic than every doy prac
it reity 1
energy produced is steadily decreasing
leading to greo

per un

<o nd a technicol reliobiliy
peint of view. The barriers of entry
n sector ore alsa

wil reoct on
from disiribufing ufiilies and exercise
hoice on usage that will first benefit
the more affluent customers with some
defrimental effects on the ability of he
distributors for crass subsidisation wit
tanff closses as wal os o deterioration
on fheir revenue

Distibuted generafion and mini-grids
This is o growing market covering a wide
spectrum from smoll- embedded fo larger

embedded genaration, focussing on own
use, local networks or distributing 1

grid via wheeling amanges
in this spoce is distributed storage to
shift load - all effecting the raditionol
way of delivery
distributed generation schemes wil

dopend on o voriety of business foctors
amongst others the rafiabily of cumant
nfrastructure ond the price si

longer are distibuting comparnies

ded by the foct tho their business is
monopolistic business where fhey do
w—mww cusiomers.

Regional super grids: Power pooks play
a more daminan role

countries

Phase 3
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South Africa  United Kingdom
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NIPPs (Mo

Inlag e Powor

ipaion [ERA]

o Privatsnd by sallag
Dearmiatons- | s s oo
ome civcle
REFPE? participant Create raiol

Iy uckure ESI restrucuring cacpefiin fiong

e vision)

South Africa
Introducing privote. | Infracucing
paricipation | competition
Allaiating tha
energy shonage

Comps

Enargy security [ERONSTRR TN
gies: The development

o b sethreliant

elactrciy
s assenfiol if the global to énsurs nergy | mamber stotes

Competition | Gomman m ma
|ideallad e thae | compertion

atained heoogh | Commision

procuremert | operaon

A Regulation Regulationvia | Regulotion via Enmmr-f-nwlo\uy Fodarol M
i . NERSA, GE o RC) ‘PuweuumiN[k.
uhility business mode! |
|
36 developments have introducad various Tabe 3: Degr afion indyced pivate participais power gecta
( ty” p rraditionally
vertically inte 1 of the utiliy. As
; the networks, While Iy, utllitie requite some of the following arrang
only gravided fow products 1o all custemers,
lilies will need 16 become mora flexible,

el Thers  rovding mulile product o ntervention

nded

n of this paper fo o

ensive analysis of all legislative
l

& chain. New and olie: o highligh

E fied during
g research. §

the banchn

acif
usiomer and fhe r

2 changing morket challenges con be identified

d by the eatry of il cor

roviders relafing fo

awerice e
blones bullder nsilles oparoto Pceaar e

1 this g modal, focus should be builder, instal . el ulatlos i

; ustomer contac, saflslaction, nancer ' ik uridpaliies i prov

1 ideal position fo- laverage their ides an cverview of these changes.  *

ustomer basej role of the distributor,

The future of the South African ESI

er 1o eleciricity pariner providing only  The

th African ESI-may forif




Photovoltaic projects demand structural materials that are light weight, strong and versatile for their Combiner Boxes. Malerials that are
durable under extreme UV conditions. that resist corrosion and lemparature extremes and which deliver freadom of design and low
system costs. The ideal solution Is a family of structural, fibre reinforced thermosets; SMC (Sheel Maulding Compound).

Allbro manufactures a range of emply enclosures used by Combiner box builders all aver the wortd.

uires, plaase contact us on
B94. 8341
11 9181072

o
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Fia. 5 A fture ouffook for SA or he changing pawer secta mode!

» Regulations with regard to frading is
unclear (how, who ond whan can iraders
anter the marke!,

The market is developing from a single
buyer to @ mulll buyer mode

« Uncerlginty on how to allow

eneration outside the IRP [deviation
opplications).

s Lock of ied and tested financial models
for privote parficipation in the municipal

Conclusion

Adsquate infrastructure investment and fhe
ability to afiract investrs are of paramount
impartanca for econamic development
Lsamings fram various countries sugges! thot
£l raform will take placa sither by design
or by defoult. Reform by defoull s clearly
nat o preferred opion, Tharefore suficient
anobling policy ond relavant lagislation is of
eritical importance fo direct the refrm and to
ensure the appropriate level of infrostructure
investment

The development of €1 reform in South Alrica
is characterised by specific business drivers
thot have influenced the way in which reform
ogcurred: This papers anolysis has indicated
that various distupiive forces causa businoss

drivars that impact the current power sactor
maodel, it s therefore impariant thot the raform
process bo effecively planned and manoged
fo present the desired avicoms.

Utiity managers and policy makers need to

be cogaisant of these disrupiive forces, o
ol

mately snsure that market reform occurs
in on orderly and planned foshion. It is held
that business drivers will reform the South
Alrican ES), either by defoult or by design, fo
ansure thot there is suficient privote sector
participation for infrastructure development
in South Africa.

It is held that morket reform benefits an
economy and a country's ESI, i said reform
securs gccording 10 o wall-developed
raadmap.
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Establishing a market for electricity
at the distribution level

by Eustace Davie, Free Marke! Foundation

An efficient market for electricity af the distribution level cannot be brought about without making fundamental
nd

changes 1o the entire electricity, g

without creating facl

ties for irading in electricity,

between

system. It can also not be established

and elecricity

retailers, with the ultimate objective of providing consumers with a choice nmmen competing suppliers ot
be

competitive prices. In addition, for the system to function at all, the

of the generatars, which in turn, must have unbiased access 1o the grids.

In South Alrico it is foken for granted that
a single distributor, whethar Eskem or o
municipolity, will have o monopoly in @
specified arem and fhot fhe only constraint on
their prices will be exarted by the reguloior
“The South African municipal retailer, on fhe
other hand, is dependent an the regulaier fo
contral the prices charged by the gensration
and fransmission company, Eskom, which
also corries aut about half the retailing. The
regulotor, in furn, connat possibly hove access
fo the information necessary to sét prices
similar fo those that would have come abou!
in @ fully compotitive markel for electicity

Given the siructure of the South African
gensrotion, transmission and distibution
systom, it not possibles o know whot the prics
of sleciricity could or should be. We do nof
know for sure whelher the price is higher or
lower than it would hove been in @ compeitive
market. However, if we exomine whot has
happened in other markets for electricity,
we find thot wherever opan compefifion hos.
been introduced into the various seclors of the
businass, there hos bean downword pressure
o the price of electricily ond @ befter deal
for consumers.

Transtorming the South Africon
ectricity industry

1o have o robust ond
ic power supply system,

For South Afri
competitive elact
3. electricity generation, tronsmission,
distibution ond control processes should be
raformed os rapidly as possible. Security of
shortterm and long-term electricity supplies
demand hat government oke immediote
Bction fo ramedy what is obviously o faully
siructure,

The bst stnucture is not o single government
monopoly such as Eskom, with centrally
controlled oversight and direction. Much
better siructures are fhose fht hove evalved
and confinge o evolve in the European Union
<ountries (based on the UK example) and the
structure that hos developed in Morth America

An economic or business-driven structure for
tha delivery of eleciric power consists of an
electricity grid mods up of infer-connecled
high volioge 1ansmission Ines supplid by

o mulliplicily of electriciy generafing enies
thet feed electricily. into the grid. An even
greater muliplcity of distibuiers purchase
slaciricity from the generafing companies o
from wholssale intermediaries, drow it from
the grid, transform it from high to o lower
voltage, and distribute and sell it 1o end
users. For all or most of these funciions 1a be
corried oul by a single arganisation such as
Eskom is not o good ideo, especially whan that
rganisation's very esistence depends on o
legisloted monopoly thet prahibits compstiors
from entering the business of generation,
fronsmission ond supply of electncity

Countries that have abandoned
vertical monopoly systems

There is ample evidence that South Alico’s
electricity genorafion and supply structure
needs 1o change. One of the electricity
peoducers in the EU repored, for instonce,
that “untlthe late 1980, the structure of the
ic secior in most countries was bosed on
o ke i e v ol
elactricity was fo have o nafional sleciricly

company which was o natural monopaly
and 50 needed o be siala-owned fo profect
consumers. Howaver; now axperience shows it
s possible to divide electricity companies into
thase parts which are sl atural monopolies
flar example, high voltage and low voltoge
networks) ond those parts where it is possible
1o have competition fior example, power
stations] and o create o market for eleciricity.
This exparience is now being used all over fhe
world to create cheaper leciricily by means
of competion amang power saions ond
that are in th

and Germany {%,6%}, oll countries with 100%
market opening,

Significont price raductions were olsa

experianced by Spain (16,2%), Portugal
{14,0%) and France {12,7%) - countries wi
a lower lavel of markef opaning [befween 30%
and 45%). These reductions were ochieved
14 paesit o cosaitions imposed by he

Europson Parliomant requiring all member

uniries 10 Gpan Up their eleciicty markets
to altsrnative suppliers.

North America

Other markes are equally, or even more,
opan, The North American Eleciricty Reliabilty
Corporation NERC) reflects the openness of
the slectric power business in the US and
parts of Mesico and Conoda, NERC sets and
maintains “eflective refiabilty standords that
re.clear, consistent ond fechnically sound,
coupled wih a strong standards enforcement
program, 1o halp maietain and improve the
reliability of Morth America’s bulk power
syster”. NERC is o 501 (c}(3) nat-for-profi
arganisation with official backing from the US.
and Canadian governments. |t oversees the
grid which supplies eleciricity 1o 334-million
people, o fofal elechriciy demand of
830 000 MW, uilises 340 000 kms of high
voltoge transmission lines, and represgnts
$1-trillon in assels. NERC has fwelve diferent
member cotegories ranging from small

and large slactricity consumers, eleciricity
marketers, peivate ond co-operalive electicity
generctors to US and Canadion municipal,
stote, provinciol and federal govermm
anitins, Trustoes, elected by members, un
the erganisation, Whot s cloar rom the North
4

puichasing and reselling eleciricity, Wasiem
Europe hos shown that prices to consumers
con fall by up to 20% when fhe markst is full

operotional”

E

According 1o a May 2000 Europeon
Commission reporl, morked decreases in
the price of eleciricity from 1996 to 1999
occured in Finiend (19,6%), Sweden (17,6%)

saparated from the generation end ditribution
funciions and that all the eniities directly
invalved in the operation of the bulk power

systam should have @ say in miintoining the
integrity of the system.

New Zealond

In 1985, New Zealand had 61 stotutory

manopolies, or elechricity supply autherities
(ESAs), distibusting elecricity fo consurmers, A

Bt s e s e
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govomment-appoinied Eleciricity Task Force
ssued o report in 1989 recommending the
totol esiruciuring of the electricity industy that
included the corporatisation ord privotisafion
o the ESAs, separate ownership o generaiion
and transmission, and the possibilily of
crmoting o wholesole elecricily market.

These recommendations have been
implemented and the Elaciricity Autharity now
urges consumers fo shop around for the best
prices and to switch from one electricity retaler
o ancther if it will sove them money. There
are more than 50 generating plants, mast
owned by five major and eight smaller grid-
connacted companies. To improve efficiency,
increase compefilion and bring down pricss
fo consumers, monogement and ownership
of the varlous components of the system were.
separated. The eleciiciy sold by compeling
retailers s carried by separately-owned
disribution grids thot ora debarred from being
involved in refoiling. The high-voltoge grid,
spit olfin 1994, s cwned by Transpower, an
independent state-cwned enferprise.

Spat and hedge markets, together with
ancillory services comprise the wholesale
market. Reconciling ransactions on the reiai
and wholesole markets has been contracied
out 1o the New Zeolond Stock Exchangs.
Transpawer, o8 the ewner of the nafianal
grid, is the system operator responsible for
oll the functions that provide security of
supply and mainfain the integriy of the grid
These New Zealand reforms prove that there
are positive benefits for consumers whan the
measures adopted ncrease competitian and
improve efficiency in elecricity generation,
fransmission and distribulian.

InNew Zealand, nine or mons refilers compete
forthe business of consumers in any given crea
New Zeakand's electicity system has basn
fransformed to the point where it has. room
for over 20 eleciriciy refalers. The country
has 28 network awners that cwn the neworks
tha deliver slectricity o consumers, This would
be squivalen in South Afico fo Eskom and
municipalities providing the netwarks for the
delivery of slecticily but not being invelved in
edailing, Now Zealinders toks pride n the fac!
that il eustomars an dissatisied with the service
hey receive from one miofer they can swich
within 24 hours fo another supplier

The New Zedland Electicily Autharity roportad
an 3 Morch 2015 that he latest infernational
rasearch shows New Zealond's eleciricity
retailers are competing lercely for cusiomers
compared with those in selected overseas
markets with comptitive retail markets,
but New Zeoland consumers oro ralatively
passive about exsrcising their option to choasa
batwaen providers.

The Elocticity Authariy released results from
a survey investigating intemational consumer
octviy, behaviour and iiudes towords the.

eluctricity industry. The survey compares
New Zealand to Australio, Texas (US] and
Alberta (Canada). These four regions have
comparable cultures and compatitive retail
ectricity morkets.

D Brent Laylon, chair of tha Authorlty soys, “the
results show New Zealand is ot fhe farefront of
promoting refailor swilching and i is the sasiest
place in the world o switch. The competiive
rivalry in the New Zaokand refail market is
significontly srongor than in the ofher morkets
we looked . Buf, consumer switching octiity
is lorgsly driven by retailers, not consumer

‘The New Zealand Stack Exchange has fecently
ance ogain won the contract fo recancile the:
‘quandities of electricity supplied by generating
plants, transmitted across the rersmissian
grid, distibuted by fhe distibutors, ond sold
by the refailers. They calculate the division of
thes procesds of the sole of electricity to the
various porties from informotion gathered
from netwark supply points.

Conclusion

How should the electricity indusiry develop, in
as shont a time s possible, sa that it can best
serve fhe inferests of oll South Africons? Is it in
ourinterests that government should confinue
fo dominate as is opparent from the Draft
2012 integrated Energy Planning Repon? A
fofal flow in the report i that o mention of all
s made of open competiion in fhe generation
ond supply of electriciy.

All developed and many develaping
economies of the world hove, or are in the
procass of infroducing competition in ll
possible aspects of their anergy indusiries.
This drait report, however, which outlines
development plans through to 2050,
seems 1o suggest that in South Africa the
government should cantinue on fhe current
path with o state-owned verticolly infegroted
monopoly, Eskom, in the generation and
supply of the bulk of the country's electricity
There {5 no sound econemic ar ony ofher
reosan for fhis.

Ap ahecrricity environment fhat would be far

perior is oné in which independent power
broducars [IPPs) compete with Eskom for the
business of consumess. Even mora important
would be fhe estoblishmbat of on slaciricity
marke! in which generafing companies
campete with-sach ofher in the supply of
elsctricity. The problem faced by government

+ Encouroging private secior participotion
in the indushry.

But if those laudable goals are compared with

whot has ranspired during the post 17 years,

we find that:

» Customers hava no choice of electricity
supplier and there appears 1a be no
inention fo-give consumers that choee.

o Competition hos not been iniraduced
nto the industry {producers of alierative
eneray ore suppliers fo Eskem and not
competitors).

. ’Jpen. nan- dm-m-mgrofv occess o the

m is not ovailabla. If
it won, Indspandent paver producers
would be selling elecricity across the
tronsmission system direcily fa large
energy users or infa the energy marke!

Private secior participation in the industry
has baen aciively discouroged and not
encouroged as envisaged in | 998,

1f governmeni welcomed the poriicipation of
private firms in oll aspects of the electicity
business, it could rapidly create the
enviranment necessary for the development
of o market for electricity. There is no reason
for government fo incur further liabities or
burden foxpayers in order 1o increase the
copocity of the electricity supply system.

The generotion of addiianal electricity can
be financed by privte fimms who could olsa
build and operate the new generafion plans.
The private sectar wauld do fis with alacrity i
they were confident that govemment s intent
on encourcging the development of o fully
functioning market for sleciricy. Such o market
wauld provide compeition in every possible
port of the system, price elecricity according
1o demand and supply, increase the efliiency
with which generted electricit is ilised by
differential pricing between high and low
demand hours, and provide end consumers
with o chice between competiive suppliers.

Mast imporianily, the gererafing companies
fhat are investing-their awn money in new
generating plants, with no guarontees fom
government except open access fo the
electricity fransmission system and market,
will make the decigions 0s to what kind of
generating plantfo build, and not govemment
‘plannees. Cos! over-runs of wholever noture
will b absorbed by the plant owners and fhe
salling prices of the elactricity they sell will ba

would ba how
copacity Info the mix in o monnar thot wil be
of greatest benefit o consumers.

The 1998 White Poper adopted by
government bt not implemented, sef aut the
Tollowing goals that needed o be achieved
1o modermise this counlry's slecticiy sector:

*  Giving customers the rightto chaass their
electricity supplier

Inirod: o the indusiy,
s i
Permitting open, non-discriminatory
access to the fransmission system.

determined,

and ot by regulafory offiiols

South Alicans do not only want the lights
on; they want o know that allthe praduchive
sectors of the economy hove access 10 the
power fhey need fo conduct their respactive:
businesses s efficiently as possible. The
livelinood of every single person n the countey
depends on them.

Conact Evstace Davie,

Free Market Foundation,

Tel 011 8840270,
eustacedavie@imbsa.org



How can an LED
light system provide
endless good to
municipalities?

By investing in good LED lighting, municipalities can benefit from
endless positive features such as increased efficiency, extended
lifetime of lamps - which in turn saves money, increased light
quality and ease of use with extended controllability in each LED
system. It all adds up at the end of the day, and when the lights
switch on, you can be assured that your savings are switched on too

Increased efficiency with up to 70% energy saving
Reduce your carbon footprint and create a more energy
0% energy _ €fficient municipal district

Extended lifetime of up

Good LED systems will provide enormous savings to
Upte 0000 your municipality when compared to conventional
Weur betme  [amps,

Superior light quality
@ Bring safety to your local roads with easy-to-see white

Coolwnite  light emitted from LED lamps.

I/’\) Extended controllability
) Work smarter not harder with easlly controllable LED
Contallable  |ighting systems from a centralpoint

PHILIPS
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Designing small scale embedded
generation tariffs

by Kevin Kofzen, Green

South Alrica Is currently sxperiencing an electricity supply crisis, with peaking plants having 1o be run outside
of peak periods, pumped storage facilifies being fully utilised, industrial load curtailment being requested and
load-shedding being invoked mare and more regularly. Customers have responded by investigating, and in many
cases installing, small scale embedded generation (SSEG) systems such as rooftop solar PV.

¢ these systems. T ‘
The infroduct

This has resulted in sub-optimal instollations ‘vs. value) should not be accompanied by

addifional charg he only diffarence

fionships

switching) be designed

56 that customars

possibl

supflying
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bringin ower 1o your
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connectors & Bi-metalic
lugs and ferrules
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Energy, demand and revenue impacts of
rooftop PV in Namibian distributors

by Dr. Gerard von Hormelen, Enenweb, and Pinshas Mutoto; Electicity Control Board of N

This paper presents the methodology, process and high level results fo determine energy, demand and revenue

the

impacis of rooftop

(PV)
model approach was followed, where hourly impacts of PV i

A detailed bottom-up engineering

were d explicitly

per three customer classes, namely res‘d:nlml commercial and indu:lrlul The resulting energy and demand

modifications were applied to the

which inform the proposed tariff models.

reported for various PV scenarios.

In this paper; he bockground is inftiolly
discussed, alter which the propesed
methadelogy is given. In the subsequent
sections, the results ofthe haurly disoggragafion
profile madelling are described os being
from a sample distibutor; to mainfaln their
confidentioliy, However actuel defailed results
butor were produced ond
are available on request from the ECB. Thare
is on explantion of how fhe PV profiles wore

mecsurement)

sourced [from ground sl
and the dofa processed fo be useful at on
hourly level. Details are provided on how tha
PV hourly profiles were modelled together
 disaggregaled customer load profiles
esult in tolal hourly demand profiles

aeding directly info the required ravenue
analysis model e, converting eost-of-service
elements fo proposed farifls. Once ogain, the

specific cost-of-service components ard tariff

configuration were unique per distibutar, but
an example case is presented in this aricle
Required ravenue reduction, as wellas relaive
suctoral pricing moyements (i.e. between
differant toriff cotegories), is finally prasanted,
after which o summry is given and propased
new work s described

Background

During the first quarier of 2014, the Electriciy
Control Board (ECB) of Namibio emborked

on an analytical modelling study on energy,
demand and revenus impacts on Namibi

distributors, as o consequence of rocfiop
PV instaliations. Such instollofions had bee
gaining in populority, and o draft set of net
matering rules had been propasad. This study
9065 10 further inform these rules. While using
PV geniaration for self-usage hod ahways been

the primary infantion, ifs usage o3 distributed
9eneration for the overoll consumer bose
Tequired coreful analysis ond odditional rules
ond regulafions [1]. The outputs of the study
were 19 consist of an overall report specifying
methodology and defailed leve! results and
interprefations, accompanied by indidual,
disnbutor.specific madels and nalysis, using
ench distibuter’s customer segmentation,

for each

s

revenue

load profiles and proposed farifl stuzfuring
s per their yearly farff opplication procasses

Methodology

of PV
in general, an exremely large
count of intaraciive variablas ond offects is
involved, making any overaging, high
simplification unsuitable. The fwo mosi
imporant effacks, and those concentrated an
i the propased modsl, were firstly the (unique)
hourly sactoral {residentiol, commercial and

in determining future impacts
penetrat

were d and

indusrial) profies, and secondly,the (unique)
proposed tarifl structuring, with both these
omponents being modelled sepo
each redisirbutor (RED)

ly for

Whereas: the first could ba ovarcoma
with detailed (disoggregation)
modelling, the second relied on sectoral sales

splits, Unique cost-ol-service components per
distributor, and unique revenue requirements
and indicaive teriff sructures, present for
each. All of the lotter are however used
by the ECB during an annval standardised

I Example high season average weel:

ving doto for ool supply o e

wtor exomple
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16 residentiol, cammercial and indusirial

categories. The selections were made such

that the ind
i

idual secior scles aggragation

and wera chesen by the GA such thal the error

behween octual ond model was minimised.

The individual profiles, for the case as in
| Fg. 1, ore shown in Fig. 2.

The type of disaggregotion wos olso applied
| tothe low seasan, resulting in disoggregored

profiles for the three customer cotegories
‘ during an averoge summer weak, Depending

on the specific distributor sales splifs (per
‘ cotegony) and their unique supply profile,

the sectoral splits for summer and week ware

e Sl unique per distributor.
Fi. 3: Tcil smmer ond fyseal winer haurly solar rodioton dofa for Windhaek

PV data management

Due 16 the high emphasis placed an PV and

- TR ) salor during the past years, o large body
Example high: Residential PV of simuloted and measured date for solor

s iadiotion is available, uswally in the form

N —— of energy maps with manihly volues being

T very common. NASA (2] ond NREL [3] ore

‘ popular sources, moking use of aimospheric
\

and gecmatric and satollite data. In this study,
L

I

A MM
VRV RYRY AR
Uy vvyyv

actual ground stotion measurements (of five:

| minute intervals) were used from ihe free
wecther sarvice, WeatherUnderground (4]

Although tha primary inferfocs 1o their dofa
| - A is vio a websile, opplicaion progromeming
o intertaces (API] are freely avsiloble, ollowing

- | mass downloads fo be automated. In this
- case, this wos achiaved using the R statisticol

| | environment [5].
| Atypicol winter week ond o fypicol summer

week of five minute solor rodiation data,

oggregated info hourly volues, cre shown

Fig. 4: Avaraga wintar wesk profile impoct af PV in the resident
socior of e axompie case. in Fig. 3.

Supply profile impacts of PV
oril appliconion, ond thosa Micrasolt Excel The GA, which spll the lololised RED proflle  Thersfore, givan the sectoral ond PV solar

madels were consequently used on the inlo the three primory customer sectors, used generation profiles, and under the assumption
back-end of sach unique disaggregation /g8 arror function the root mean squore (RMS) of no storage, profile impocts for fhe sectors,
and PV impact weror of the difierence betwoen the méosured  f the seclorol fevel, for 0%, 10%, 25%,

hourly profile, and the GA generoted total  50%, 100% and 200% PV peneirations could

Furthermore, the madels wars consiructed

T 5 e Tl oo wel b e et i buwpadypned oo hourly bosis. - PV
b ool W im T e ana  each sador (of e gancraied profles) were  paneiralon parcenkago is being reporied os
;:"'“!)""S':M“{mm it ke 19782 aquoi o the soles volume spls s reporied n ol PY nsollafion demand ina seco a5
D e ol A Ao s ey e compared o fhe sales maximum demand of
et o orligonliora cod 0 18 st sectos, when smmcted, were  thot sclo e prffs, e rasully of this
be applied according to the modeller's thus the minimum square emor 10 the octual superimposition, for fhe residential sector; of
discration. meosured profile. The totalised comporisan  the distributor exomple for an average winfer

foctual vs. simuloted), os well o3 individval  week, are shown in Fig. 4
Supply profile disaggregation sectoral profles, together with the RMS errar

As the percentage penetration of sectoral
masimum demand increased, fhe green solar
generation inersased up fo oround 100% of
sector maximum demand (middie in fop row
the: RED, as obtined from NamPower, were of the graph). At his point o 1ad curve, namely
used in o genatic clgonfthm (GA) machine. the sactoral overall nett generation, siaded
leaming algoriihm fo-defermine represactafve  The ftolalised profle consisted of a selection  occurring. This means that of o sectorol level
hourly profiles of the fhre primory customar  of customer profiles token from o South (ot an individual house [evel), the sector was
category sactors [6]. Afican profile database, classified occording  storting to generate back info the network

——-‘
7 T T

for on exomple distributos, are shown

Figs. 1 and 2. In this caso, both for the averoge
wirkar and veroge winlor wask, RMS errors
overan averaga winlor wask wers inthe range
of abaut 8%, ond this was found in mest cases.

Th sectoral sales splits {as reporied in the
tarifl application decumentafion), fogether
with the tofol supply hourly profile metering for
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Inthe octual modelling, results were

omputed

ot 1% incremants, From 0% — 250

i overall statistics (such o8 perceniage

masimum demand impact, percaniage |

ar impact, and s on), ond thess were

ngle graph for each of the

osingle

pointon a I

the panefration ot w
chag
graphs resembling Fig. 4, is shown in Fig. 5

h it was compu

which sum

ises hans

The graphs as shawn in Fig. 5 were generoted

for all sectors, for bath seosons, resulti

overall safisical outputs per dis

low seasan (s

nmer) impocls, 00 a seck

level, for

he

industriol sactor, are shown in Fig. &

distributor example, for the

2
B 50 13706 e
4 75 13633 183 gl
5 100 13525 29,1
& 150 13349 46,7
2 200 1819.7 89
8 250 13006 81,0 |
[l 300 12826 99,0 _1
'F 350 12629 187
n 400 12521 1205
Toble I Instolltion vs. revenue los
Example: Residential secior figh)
g i :
e T g o
Py 5. oy e e

n terms of revenue impoct modelling, PV

penetration affects both energy ond demand
of purchases, namely the voriable cost ol-sales
go down dus 1o erergy reductions, and fixed

f.s0les go dovn aecording fo demond

ductions. The reduction stafistics, Figs. 5
nd 6, for excmple, we

sed 1o offs

put (cost-of-sales] revenve requ

eor fushion (os percentoge of msdudtions),

ohter convarsion fo onnual v

Profila impaci stolsics fenergy and mexmum

demand) of the PV panetrmtion wers modelied

per sector and per season over th

averoge
winter ond averaga summer woek, When
the toriffs sheat calculotions wera applisd.
owever, only annual volues were

and
consisling of o summerion of the sactors and

weighted occording 1o the seascnal lengths,
n moving from avaroge winter and average
summer week 10 annual voluss. High seoson
impocts thus accounted for 25% (three
months), whereas low season impacts. (for

energy), oecounted for 75%

The input revenue requirements (during tariff
application] wers

per the reduction in require

These ravenue

in the pravious grophs
roquirements were fiansialed info forffs via
given
o 384 of assumptions around fhe ofher cost of

the rogulctary fariff approvol proc

sarvics ftems (o.g. sperafion and mainfenance
charges, efc]. It thus ramained to speciy @
most likely PV penetration rate per secior, and
then the rest of he fariff determinafion worked
s before, computing proposad toriffs as per
tha ECB process

PV pengtrations

I this modelling, PY penefrations were give:
in percantage of secioral maximur demand
and computad to follow tha Gempertz
ulation for
@ (7], All revenue and price
compuled olong nominal

growth over
mpachs w

principles for the yeor 2013, meaning that
fhe PV penstrations of between 0 — 50%
for example, would be applied for revenve
and torilf calculation to the some year, and
all impacts calculated for revanus in that
same yeor One should ths read the autput
values relafive fo each other and conver to
perceniages. This meons thet the given PV
panafration trajeciorias and the revenue
drops associcted with these (1o be shown

ext) from stariing value o ending volue,
are applicabla, irrespective of the time
It Is left up to
the reader to thus multiply by revenue or

period and the yoor chosa

growth in o futura year, accerding fo the
roodar’

—

ns of those; however the
PV impact can then be applied a5 o relolive
percentage application.

value fo

In moving from one peneiratio
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Fig. 8 Overall impact i

another, these were allocated o a spe
ion, but this penetration rate
ds o be estimated and is

fime progees

aver fime nee

& how long

currently somewhat subjectiv
will it fake fo reach 10% PV penetration due
fainsufficient data being available during the
development of this study. Howaver, using

the nominal approach as describad above,
ond applying them fa the same year, one is
abla io compare everything in 2013 dollars,
and thase with betier estimates or forecasls
of such projections can then usa the lockup
tublas/graphs, ol keyed by percentage
Henetration, o derive the impact for any
aiven year.

A given set of sample panefrofion growihs,
m

[Fig. 7), canverted via the actuol max

. given the scancri o5 shown in Fig. 7.

demands per sector (Fig. 2) ; will esl in on
overall penetration curve, in MW, as shown in
Fig. 8. For eoch of the sectors however, the
osymptote, displacement and growth rates,
rowth

being controlling porameters of each
curve, can be sef (ndependently 8]
Required-revenue impacts

In computing the revenue reguirement
impacts, the analyfics feam used the tariff
rerminafion modsl, o3 is unique per eoch

distributors fariff applicofion model, ond as

ibmitted fo the ECB. This contoins spec

i

revenve requiraments as. well

values for
a5 a distributor specific revenue recovery
allocation model. In terms of revenue

raquirement modelling, oll cost-of-service
volues were kept constont, except cost-of-

sales [variable] which wos decraosed as per

mand percantaga reductions, in respons
o a specihically configured PV penetratior
scenario, s shown in Fig. 8.

The tariff dotermination sheet was processed
via Excel macros for 1h

PV penetrations
as configured, from zero through to the
final penatration value, in steps-of 1%, This

nethod allowed madifications o be found

for the change i
a the nominal model

revenue requirements
princigles. Th
meihod wos chesen in order o give results

partinent and specific to sach distributo
sales splifs, cost-ol-service components and

tariff determination method. Results could

thus avoid being oo generic 1o be of value.
and also ovoid getling rapped in foo much
delail for individual REDs. For the example
distributor, as is being treated in this papen,
the revenue requin

men! reduction trajectory
wes obtained over the fime period for
penetration, and is shown in Fig

As per the methodology et forth in the
pravious parographs, the time axis here is
depondant on the reader’s poinf of view
as fo panetration rates; hewsver the fime
dimansion can be remeved, and the revenue
requiremant may also b plotted as o
funclion of penetration percantage (percent
of redistributor meterad supply maximum
demand. This is shown In Fig. |

A tabulor example of the trojectory
progression as shown in Fig. 10, is also
shown in Table 1. Whereos befors, PV
nstollation was mecsured os the installed

copacity of PV os o fraction of fotal distributor
pplid maximum demand in percentage,

total revenue ond absolute values
evenue loss wre found by multiphing the
nominal values by the absolufe values of the
distributor axomple. -

Indicative pricing trajectories

Given the indicativa toriffing madel referred
10 above and the revenua requirement driving
mechanism fermulaiion as prasent in the
distributor specific spreadsheets, indicative
rajectory modifications in price movements
could thus alsa be cbivined (indicalive of
subsidiaation effects]. The trajectories (seen
i Fig. 11) showed relative price increases
and reductions i percentage, relative 1o

their own category starting prices at zero PV
penetration, It did not show relative.price
differences betwean tariff groups. A frojactory
value of 1,00 was the price os It wos in the
original (zero PY) case, and computed by
the taiff determination shee, The frajectory
showed how that

al prics moved a3
the PV peneirations increased. This gave
some indication of relative percantoge price

eeees————— s
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Fig. 11: Rolalive pricing mavements due to PV penatration aver v fime pariods

increases of

9t ‘category when
compared with their own starfing prices, ond
showed how the PY:penefrations, via the farff
ent in this sheet,
ustomers in thot

allocafions mechanisms pr
g of the

affacted the ta

segment/category

Bearing in mind the fhe nominal approach
was used and thot the x-axis, although

showing a 1 — 5 years' time lapse, rather

represenied the progression alang tim
of penatrotion concentrations, ihe fime:
lapse could thus be longer or shortar than five

yoars, but due o fhe nominal compulalions

tarm

and scaling percantoge applied, remoined
salid for other fime spans os well, .g. fve
decades, or f

e months, depending on the
rate of penetration pressnt in the markel.
Summary

Al o generic level, the following conclusions

are proposed, o5 shown by the madels:

o Masmur demand effech in the resideciial
sactor wera nogligible, with minimos

y increased effects in the

commercial and indusiniol sectors.

.

Neft anergy storted being fed bock
o the grid for a seclor (net), when
PV penetration levels reached between
75% and 100% of the sactor masimum
demand, with details lound in the specilic
graphs.
« During the revenve
anly cost-ol-sales (lixed
and variable] components of the cost
ok-sarvice were sai fo be impocled by
the PV penetrations, and oulcomes
between different REDs varied in part
due fo the ratios between the cost-of
soles components, and the others (e.g.
aperation ond mointanance being kepl
constant, as per the others).

requirament
calculations,

I nearly oll cases, the amount of cross-

subsidisation between seciors with the

RED was offecied and in cases showed

rajectories which cressod ever each other,

i.0. alfering their {possible) origial infent
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Independent power producer procurement:
integrating with municipal distributors

by Dr. Clinton Garter-Brown, John Somuel and Seoga Molepo, Department of Energy, and Shirley Safveldi, Eskom

The South African

of Energy’s
established ot the end of 2010 as nﬂa— of the government’s urgent i

Power

ity The

IPP procurement commenced wilh the
Renewable Enorgy Indapendent Power
Producers Procurement Frogramme [REIPPPP)
which primarily involves the creaticn of

utilty scale ranewable energy generation

plont connected 1o tha South Alrican grid
The spatial locations of hese plant (as
informed by renewable rescurces, land ond
environmental impact) are such thot these
plant are primarily connocted o the Eskom
fransmission and sub-fransmission grid in
predominately rurol areas. Thers is hence
Jimited inpoct on the municipl distribution

works
The REIPPPP has resulied in he procurament
of some power ganeration from [PPs located
within municipal slactrical supply areas
Municipal electricity distibutors hence play
o key role in faciliting fhe grid connection

ol these sourcas of new pawer generation

This paper provides an overview of two
areas that have parficular

elevance lo
cipal distributors given the strong

erent linkages 10 the customar base

supplied by municipalities in South Af

the: PP cogeneration progromme, and a
passible dy

The pap

mand response programme

provides an overview of the

key

awareness and ensure that
distribulor depandsncies are well managed
for the success of all parties invalved in ihe
development and implementation of these
important iniiotives.

(IPPPP) was

terventions to enhance South Africa’s power

ed by the IPPP Office, and the primary mandate is ta secure electrical
energy from the private sector for renewable and non-renewable energy sources.

Introduction

The DoE's Independent Powsr Producars
Procurement
established at the end of 2010 os one of
the South African government's urgent
imarvantions to e Africa’s
power genarafion capaciiy. The programme
s managed by the IPP Ofice, and fhe primory
mandata s to secure electrical energy from
the p
renewable energy sources, With regord 1o

Programme (IPPPP) wos

hance South

ate sector for renewable ond ne

renewables, the programme is designed 1o

reduca the country's reliance on fossil fuels;

stimulofe an indiganous renewable energy

industry and contribute o socio-economic

energy, coal, gas

wd cogeneration capacity

from the private sactor to.fil the electricity
supply 9o up to 2022, This implies a sharp
ramp-up in procurement ta 17 GW. To
contextualise this copacity, it is equivalont
o infroducing 3,5 fimes the Medupi plont
capacity, within & period of anly fen years.
IPP cogeneration programme
Cogeseration

Cogeneration, or “CoGerr, is he generafion
of ellctricity from o ganeration facilty tha is
grally linked to o hest indusirial process

and is clossified under ihe technologles
doscribad belew. Coganaration is known

s combined heat and power

growh,

Enorgy policy and supply are nat only about
eloctrons, fuel and carbon fechnologies. In
wwalit, it is rother on issve of sacio-energy
deeply
sociol,
economic, and political lfe and organisation.

system design, 0s energy systems

embadded in brood patterns

The IPPPP has been designed not only ta
procure enargy, but has been structured
1o also contribule o the broader nalional
development abjectives of job creatian, sacial
uplifiment and broadening of ecanomic
ownarship.

The programma is contributing ta alleviating
{1 elactricol anargy shortfal South Africa is

f Is in the process
additional renewable

facing. In this context

of procuring significo

Fig. 1: Coganerction - wasle fo power

‘ Exhaust/Waste Heat  Grid Power

Connect

(CHP), where steom generated far use in

the industrial procass is ra

ed io 0 higher

temporature: and pressure and then fist fed
thiough o turbing bafore being used in the
industriol plant

NERSA expandad the defirifion of cageneration
1o include Type lechnalogies, waste fo energy
ond Type il technologies being combined
heat and power using renewable fusls, Undar
Type | cogeneration technologies, waste
includes discard
waste energy o

oal which wos

seen o8 0
nsaurce [1]

The IPP programme has odjusted NERSA'
definition of cogenerafion by removing the
use of discard coal from the cogenertion
progromme ord incluling ff under the coal

IPP programme. The definition of Type Il hds

been changed 1o include o5 o primary fusl the
biomass Irash basociated with the praduction
of renewabla biomoss fuel used in the host
industriol process, removing the need for o
steom supply from the boiler and removing
any eificiency recuement.

Dhve 5 Coer e s b intecraliv oksd
fo the hest indusiriol process, the power
generated will be self-despatched.

Coanis an citractve supply sl ganeration

the se of waste by-product ond/or tha use
ar supply of steam for indushial processes)
reduce green-house gas emissions. The
location of CoGen plant in close proximity
with host industrial process electrical load
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also reduces the grid impacts ond raduces

grid losses

) to anergy s (Type:

Waste to energy facilfies ore. chor
by or

nergy resource that consi
ar gases from an industrial

esources may be

rocess. These energy
either high temperature exhoust gases hal
foed o heat recovery steamn generator, or
d o8 o fuel as they
Discard

gases that may be
sible component
luded from the wosie fo energy

nissible in combined

sniain o com

cool is &

cotegorisation, butis pi

heat and power categary:

Wasts ta energy fociliies will ufilise waste

snergy or waste gos ok their primary fuel, bot i
ted that they ore allowed fo augment this
h up 1o 40% of other huels, eifher renewable

enawabl

or non

ste to energy focilfies are relieved of any

nandotory obligotion o simultaneously feed

the

t, 08

“uselul thermal energy” back

om the host [*fre fuel’)

e waste energy
e efficiency objective of the

already satisfies

oGen programme

is expeciad that e waste o energy focites wll

opercie whanever wasta heot or gos s avallable.

y source i not ovailablethey wil

jence thase

ot be able o aperate. Asq conseat
foxcilfies will have lifle control over their desparch
i reduce autput

wil then be

will consinue to operate.

Combined heat and power (CHP)

focilities (Type fl

Combined heat and power (CHP) fociliies

htaneously praduc

the undorlyi

 lor host consus

plion, with

ectricity available for expon.

HP facilities is defined s

the characteristic of being available for us
o3 required ond not baing wasted when a

plont de

fuel) ond hence such fociities wil be required

SMARTER
SMART METERING
SOLUTIONS
that reduce cost,
save time and
benefit customers. Wy

W vt ot the ot estod
iy o etering relae e

whethal e

g, nan-complantance o damage

o,
o sl mvane, recarmn

10 supply ot least 10% of |

as heat fiypically siec

efficie
the power facilty is liksly to depend on the

¥ of gr

al facilty fo condense all ¢
partof its useful th
the industrial process. The result is that in the
b

mal energy fsteam] withir

nce of the in

ol process, the power
facility cannat run unless another meons 1o

condense steom is made available

Industrial biomass facilite:

(Type
fies ulilise renewable
ulp and
dusiry and can

n the

oresiry. residue of the

tocess. The

qramme requires the industrial
otleast 75%

mption from o renewe

biamass focility 1o bur s totol

annual fuel cons

fuelthat s linkad 10 the host industrial process
Cogeneration projects
The cogenaration projects ore s despatched

generators

upglying powsr p
host plant, with ony excess exporied 1o
utlty grie. Essentiolly most CoGen plants will
be load relief projects

@ PP CoGen procurement programme is
ssful Renewable Energy

adent power producer progrommes

based o
Indep

the succe

CONTRO!
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Fig. 4: CoGen procurement process.

(REIPPP] whrsin bidding docoments, o pawer
purchase ogreement and implementation
ograement ore issued to the market for their
resporse. The PP bidder rosponses identify
how and where the plant will be established
ond the required fartH which tariff must be ot
or lowar than  predetermined fariff cop. For
tha CoGen IPP programme a fariff cap hos
been set far sach of the three cogeneration
technologies, which cap Beknawledges fhe
dfference in nature batwean the three differant
technology fypes.

The bid responses received are then subjected
1o @ rigorous evaluation process hald in the
secura snvironment estoblished af the (PP
Office. The bids thot are compliant, are
within the tarifl cap ond the lowes! priced
will then be oppainted as preferrad bidders
and will have a few shart months o sign fhe
power purchase agrasment with Eskom, fhe

Buyer. From the contret signature date which
cannot be mere than four manths post the
submission date, the. PP gupplier hos (for
the first bid window] just'twelve months te
ochieve cammerciol defivery of electrical
power or fha PPA terminates

As was the case with the REIPPP, the
Cogensration IPP pregramme will have
o number of sequential bid windows for
IPP biddars to ofler electricol power 1o be
purchased, The first bid windaw is fargefing
thase bidders whe are able 1o provide
additional ganerated eleciricity aver and
‘abowe that which they have been generating
from existing plar.

The sacond bid window will farget new
genaraticn capacity. Each of he bid windows
will hava specific requiraments with which o
bidder must comply in ordor to have their bid
accopted

The first bid window 1 aimed o purchasing
new power above o previous generalion

bassline, These first bid window projects are
aimed ot ulilising existing grid infrasiructura
which is already connected to a hest plant
ey grid upgrades 10 support the: export of
power and synchronisation of generation
will need 16 be ogreed to and delivered with
the network servics provider (municipality or
Eskom). Bidwirdow | has a project limiiatian
of 50 MW being the maximum capocily that
can ba developed for bid window | profects
and also has ancther innovation in fhot it
has four sequential submission dofes spreod
from August o November 2015 with the
commarcial delivery dotes for power baing
from November 2016 to Agel 2017 [nole,
dotes ore corect os of August 2015}

Bid Window 2 torgels new generation capacity
with direct grid cennection 1o the utlity grd
allowed, ond lorger projects up fo. 200 MW
of new capacity plonned. While the lorger
projects will be permitied, it is st expected

that fhe mojorty of projects will e smollar with
the bulk being less than 10 MW, Projects will
have o ba integrolly inked 1o o host industrial
plant in order fo qualily os CoGen with the
finkaga being the fuel supply being associoled
with the industricl procoss.

Logislative

The current regulafions of the Eleciricity
Regulations Act roquire that new generation
capocity (MW) is purchased. An amendment
1o the ERA regulations has bean signed by
the minister, undergona a public comment
process and promulgated wherein the
requiremant for pew generofion copacify has
been adjusied {0 be new eleciriclly generafion
capacity measured a5 MWh.

An amendment 1othe determination Tor
cogensration has also been signed by the
minister and co-signed by NERSA whersin
it is determined that the MW ollocated to
cogeneration willbe ifcreasd from 800 MW
by 1000 MW ta & new capacity of 1800 MW

CoGen and brooder indusirialisofion ond
economic development

A fundamental difference betwesn the
procurement of eleciiciy from cogenerstion
failities as opposed to the othar PP
procurement programmes currently running
is thot fhe other programmes hova o facus
qoing beyond the mers procuremant of
electricity in thaf they also have broadsr
industriclisation econemic developmant
objactives, as wall 0s the objectives of
developing sustainable rencwable energy or
coal base Ioad independent power producer
sectors. The nature of CoGen projects typicolly
means tha there i limifed opgorturity for
job ereation (permanent jobs beyond the
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canstruction phase) and industrialisation
o thesa faciliies ore opporiunistic in the
despotch of power and ore integrally inked
to existing currently operaling industriol
processes with exisiing ownership structures
and workforce in place. In oddition, as
cogeneratian facilifies are infrinsicolly linked
o euisting industrial processes, fhey do not
have the pofential for becoming 4 self-
susfaining o

Fig 6: Bid Window 1 electricol connechions

Fig. 5 CoGen Bid Window 1

POC Deltvary pot {PPA meterpuint)
[P pointof compection ke code complant)

Key feclures of tha CoGen procurement
process

The Cogeneration programae requires thot
IPP generction plonts are reliont on o co-
located industrial process because it provides
either o collocoted thermal load or fvel
supply. A key distinguishing foctor batween
the

siand olons, is o secondary pracess for the
host plant and os a progromme is focussed
on the procuremant of sleciricity os appased

fo the estoblishment of projects oron industry
The 1PP Office has optimised significant
aspects of the procurement and evaluation
ement of
electricity os opposed fo the underlying
facilities. Cansaquantly,this progromme has

process to facilitate the proc

the choracteristics of o progromme simply
directed at the acquisition of e wditised
goods as oppased to.a traditionol energy and

or infrostructure procurement programm

The procurement process is focussed
bidder bidding s lowest torif and providing
its BEE verfication cerificote. It s expected
that the IPP bidder will comply with the variovs
legislative requirements. such as compliance
wih MEMA, Water Adi, Grid Code, connecion
arrangement requiroments and various
municipal bylaws which will have to be in
place for commarcial delivery of electricol
power to take place

Municipal involvement

In the CoGen programme, a3 compared fo
fhe ofher [P programmes, incrensad projec!
risk has been passed o he IPP bidder. The IPP
Offce vl el o the (PP bidder fo comply with
logislation and ta inferact and negoiate with
the netwark service provider as regords oll grid
connedlion arrangements and agreements.
The network service provider ogreements
o the amendmants o the supply
ogreement and concluding o reconcilioion

agreament.

Thefrst bid winelw for he CoGen programma
requiras the generation focily to connect fo
the host plant which ielf connects tothe iy
grid. In the loter bid windows, the opportunity
for direct connectia of the generation plon!
1o the wtiity grid wil ba permited. The PP
generaior will be required fo amange and
conclud connactivity with the network
sarvice provider. I the case of o municipl

distrbutor opproprios arrangements must be
made wilh between Eskom and the municipal
digiributar fo assess impocts on the Eskom
sub-transmission and fransmission grid and
1o comply with the requirements of the codes
There are a number of agresments that
would have ta be concluded befors COD
i.e the supply ogresment, the reconciliafion
agresment and connaction and use of system
ogreement betwesn Eskom of the municipal
distributor and the host facility, and if the
st facilty s within o municipal supply are,
the supply agreement and the reconcilision
greamant behwese Eskom and fhe municipal
distributor.

The network service provider will in

process
and the renewoble and cna\ nmcwcmenl

i

with the: hast plant and 1PP
need to understond what if any costs will
be incurred by the IPP or hast in connacting
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o generafor fo the grid, or increasing the
exported power from existing g
The IPP and hest facilty wil need fa ensure
that fhe generatar complies with the network
servics providers inferconnection standords,
and the grid code. Any grid upgrades need

1o be formally communicated to the IPP via
the typical grid connection applicotion and
The PP developmant

quatation processes.
ehomes and scheduled commereial
operation date would need to consider
such fimefromes. The grid may hence b
@ key constraint of the CoGen programme
delivery, and requires careful consideration

Even if there is no export of power info the
utility grid (all CoGen power fs consumed
by the hast plant], it is plovsible that grid
upgrades may sill be required given that the
genercfion may impact network foult levels
power quality ond protsction. Prospective
1PPs have: been informed of this patentiol
dependency, and hove been encouraged
network

o engage accordingly with the
service provider.

Amunicipaliy opart, from approving building
plans, could well bs the waler service provider
supplying water to the host plant. While it is
likely that the increased weter requirement
of the plant could be marginal, the PP and
host plont would clso need fo identify any
additional water requirements and negotiote

this with the municipality.

Account reconciliation

The energy produced by the CoGen plant
is purchosed by Eskom, portly or completely
consumed by the host focility, and is not
physically defivared over the Eskom netwerk.
The energy that i sold 1o Eskom and
consumed by the host facillly needs fo be
poid for by the host facillty, and his must be
documented in an amendment fa the supply
agreemant — the recanciiation ogreement
This: recenciliafion ogreement sets out the
terms and conditicns on which the energy
purchased by Eskom is fo be odded back
ity account.

onto the. host facility’s ele

Where the host facility is connected fo @

municipal network, then there will be two

reconciliation agresments; one batween
Eskom nd the municigolity 1o add back the
energy purchased by Eskom, and in fum the
other between the municipolity and the host
facilty fo. account for the energy that Eskom
udded bock onta the aceount

The Eskom policy on the chorgas fo be rised
for the purchased energy ks well developed. An
administesion charge is poyable but no use-
o system or network charges ore raised on fhe
energy not delivered over the Eskom network
.. the elactriication and rurol subsidy cherge,
the reliobility service charge and technical
losses; The anergy charges are based on the
Eskom energy charge rotes excluding losses.

Fig. 7: Diract conn ‘and facilty connection
Baseline — Measured load
Deployment

1
| deadiine

.00
am

10:00

%00
m  am

50
om

4:00
pm

300
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2:00
pm

1:00
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Fig. 8 Demand redckion from demand respanse deployment (4],

There is no-amendment of any network related
demand charges. This maans the cast of this
eneegr is ot reduced prica as compred fo if
Eskom hed delivered the energy

It s fo the municipality’s benafit o support
the purchase by Eskom of energy from
generators connecied fo municipality networks

as Eskom will sel this power back fo the
municipolty of rates lower then i Eskom hed
delivered the energy of the municipality’s
point of supply. The municipalit in fum will
need to omend the supply ogreament of the
host focilty fe aceaunt for the energy added
back by Eskom under the municipality/Eskom

reconciiation ogreament

itis important that the municipality o davalop
its policy and rules os o how this energy
will be chorged for. Where municipalities
have ensrgy chorges based on RAVA this

will complicate ony reconciliation and the

simplost appronch may be 1o use the Eskom
reconciliation account as the basis

The reconciliotion ogreement doss not deal
with any charges poyable by the host facility
under the connection and use-of-system
ogreement. Thase charges will be based on
the NERSA approved gensrotor vae-ol-sysiem
charges.

Demand response
The South African situafion

The South African power ganeration systam
i constrained, Planned generation plant
ovtages (largely for maintenance pérposes)
require sufficient power system reserve
margin. Eskom s faced with o difficul fosk
of having 1o take plari offine for required
maintenance whilst keeping the lights on

In order to meet load demond, the system
perofor resorts fo the utiisation of axpansive
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Retoil ordt wholesale peice disconnec!

pressure
and allew for the n

Ineftective demard rewconsa pregramme design
Financiol disincentves for utites

omic growth of the courtry et 1
inaccurate price signols
05 o whole. The Lot

Lok of sullicient fnonciol incortives ta indace paricipaton
Lack of advanced metering Infasructure

Posential impacs of aggregation cctvies on fhe dieribution netwodk

Lock of cot-aflective anabling fachrologies

Concams obout Sechnological absolescence and cost recovery

Lock of nescpaiahilty and open standords |

ration capacity willassist

reration plont.

nd side opfions may provide fast

Lock of customar owareness and sducarion

Percsived lck of hity 1o respand, especsolly by smoll-sizd distibuiors
pesrainty in custome ratension for duration of patback period on endbling
inlrasciure nvestrant

joctive salutions to address vh«mnnh

mand shorfllthereby minimising

sed for the extensiva usage of exper

peaking gen o B
isruptive load-shedding, Or

ot may be used fo reduce the

on plants
h demand

option 1

sure on the power system is d

y customers o reduce load ot
exifical times.

and o fa incenti

responsa ower slaciricity use of fimes of high whlesals The incanive:for inveluntary

it controlled curtailment by willties is the

The curment applications of demond respanse  Markef prices or when system raliabiliy s

i South Alrica are limited, There is prevolent _ 80pordised [2]. Demand response moy bo  possible avoidance of disrupiive and cosfly
| by distbutors _ @xeonded, for fhe South Afrcan situation,  load shedding. Demand response represents
. fo include involuntary curloilment of non-  the autcome of an action underiaken b o

on behaviour of

essential loads imposed on electricity us slectricity customer or ulilty in response fo-a

equency  stimulus, e.g. higher slechriciy roles, i
What is dem onsat and extent of lood-shedding o imminent load shedding, and is value is
desived from
elactric power system [3]

ntives

cumulative impacts on fhe

D
customers sither fhrough electricity rates that
reflacts the fime varying nature of

ond response moy be slicited from

Voluntary demand response

costsor through o programme haf ince:

fvisas

Th

two basic categorios of velunfary

= = = T demand raspanse apfions .. prica-based

15 Crgartzed Bctcy Makets | demond respanse and incentive-based demand
e e g resporse programs. Price-be emand
= [ TN L
response includes time-of-use (TOU), rerail

—=—um sorift s (RTF} ond crfcol peak pricing (CPF)
rotes. Thes raiss fluctucte in accordonce wit
variations in the underlying costs of elechricity
production. Customens can reduce slechricily
bils if they respand by odjusting the timing

1y usage 1o foke acvantage of
ower.priced periods. Participation is enfrely
wary and is typically driven by
fon moking procesees 3],

of theie electr

volu
ded

ternal

 vetcaty g e Incentive based demand esponse programmes.
vepresent conrastucl amangemens designed
to elicit demand reductions from customens
7 at crifical fimes colled program “events”, The
‘ i T incenfives may ba in the form of bil credits or

A payments for pre-cantracled of measured lood
reduciions: Porticipation i Voluntary, although
some progroms mposes pencies o cuslamers
that envol butail ol contractual obligations
when events ara declared, Incentive bosed
progrommes tyicoly 1equite that o baselina
energy consumpl laval be estoblished
v order o determine the mognitude of the
demand reduction for which o customer
will be paid

plonning and schediling: Timescales and decision mechonisms (3]

Atypical damand reduclion against baseline
[ iy is illustrated in Fig. 8 [4], Incentive bosed
T demand response programmes include 3]
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*  Direct load contral

Inforrupfible programmes

Emergency programmes

Demond bidding or buyback programmes

Capocity market progromes

Ancillary services market programmes
Involuniory demand response

Directload contral using ripple control systems
ia widely procticed in South Afica. Thisform of
direct lood curtailment of non-essential loads
by the utiliies is involuntary and is genarally
informed by the fact that it utmately reduces
costs ond thareforo minimises tarifis chorged
1o consumers

Itmoy be argued that i s befer for the uilfies
o ivolurioriy sitch off selected non-essenial
customer loads than fo implement load
shedding whereby customers are complelely
disconnecied. A nafionwide implemeniation of
this form of demand response would require o
regulotory framework supporting fhe eauitable

The role of demond respanse i the electric
power systerm

The electric power system is comprised on
the supply side by power genertion facllifies,
transmission and distibution networks for
wansporiing the power, and consumer loads
on the demand side. The choracteristics of
electricity dictote an electric power system
management regime fhat ensures a supply
and demend bolonce in real ftime. This
nacessitates manegement of the electric
power system 1o include long-torm planning
decisions, eperations scheduling and system
balarcing as illustroted in Fig. 9 [3]
Capocity and operations planning includes
long-term investment and plonning
decisions. Investment decisions within o
verfically infegrated wility system are typically
evaluated in o plonning process subject o
ragulatory review. Operations. scheduling
refers 1o the peocess of datermining which
generotors aparata 1o maef expected near.
term demand. Sysfem operators evaluote

order basis ranked accerding to their
varigbla costs. System bolancing refers

o rasourcs adjusimants in. i foem of
operating reserves (L. ancillory services)

1o mest lost minute fluctuations. in power

requirements

As illustoted in Fig. 10, demand rasponse
optians can play o critical role in fhe
management of the eleciricity system because
they can be deployed ot all fimescoles by
coordinating the pricing and commitment
mechanisms appropriate for whan they ara
commited or dispaiched. Demand resparise
programmes designed fo aler customens, of
load response opparuniiies on o day-ahead
bosis should be coordinated with the system

oparator's generator scheduling pracess

Prce-based demand response options may be
incorperated into system planning fimescoles
if plannars ond system operators have a good
understanding how customers will respond fo
changes in the price of slachicity

Customer participation n demand response

Customer participation in voluntary demand
response involves datermining on initial

treatment of custamers. and schedule generation plants on o meril
e iz
o
et ||
| f——}
| =
=

s e ey | |
et

gt
o o 0 rogram ot |
Fig. 11+ Foctos affecting cusiomer decisions abiut dermand esporse.
5 Demand Shortages
Emergencies |
“signal”
'

Aggregator |

hogregator2,

budget o of curent
ond future average electricity pricas and
energy needs, deciding o sign up r net and
subsequently dciding on whether or not fa
respond to program events or adjust usage
in response to. prices os fhey occur o the
likelihood of load shedding, The decision
1o sign up for demand response optians is
Wically informed by a cost benefit onalysis
o depicted in Fig. 11 [3]

Costs of domand response

Demond response cesis are comprised of
participant and/or system costs, Customers
©opting 1o sign up for voluntary programmes
Incur porticipant costs. These cosls may include
Investment casis in enabling lechnology, costs
for astoblishing @ response plan os well as
event specific cosls ¢ g. inconvenience cosfs,
rescheduling costs, eic. Costsincurred by third
party aggregators, may in the absence of o
licensing regime, hove 16:be considerad as
poricipont casts.

Sysiem cests ore typically bome by the
implementing wtilifis swhich then ypically
pess through the costs 1 ratepayers fhraugh
approved regulotory processes. System cosls
should be considared in asssssing the overall

Fig. 12: Demand msponse aggregation in munkipal areas

ivenss of demand respanse and
thase costs include:

Metering or communication system
upgro:

o Utility squipmant or softwars costs
Billing system upgrodes

Customer education

Programme adminisirafion costs
Markefing
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Microgrid Shelter: ensuring stable, reliable
off-grid load supply in remote locations

 Sinieo, Slemens, and Stef

olutians

o, EIAN

‘0 Nassu

M Energy

by n Caldera and Mot
Micregrids are an i i ive wherever @ siand-al le or even necessary for reasons
of Infrastructure, securlty of supply, or geography.
e locotions where humon  guorantees blacksston kunctionalidy and po . bose power 2,5 kW, peak
o 400 VAC and 2 kW ot

activities are limited and

emergency conditions, wh
manitors the whole s

24 V DC (loods ore in islends, not

f the eurrent am
conneded fo he mein national grid)

we high cost impacs, one

wological challenges is fo have very

i g Although the number and sizs of the units

the system can

logistics. Here it is fundamental
“ h Iy customised according fo specif wers indicated by the custcmer, the system has

3ric system which guarante
requirsments related 1o unit sizes ond energy  been developed as o flaxible prototype which
anergy production/storage and which can be 1 ) n o
aiiaced Reiniu. This s ehits Microgy i, reprasenting a reliable, snvirormentol can ba customised both in terms of size ane
friandly and cost-affective microgid system, elements that can be instolled depending on

eller protolype comes info play,
usoge or enviranmental constrainls.

i The system architecture

The system developed is buih
s that ore port of the

All generofic
s PV plants, storoge, wind turbine) are
conneted fo a direct currant bus o 690 Y DC

included in o twenty it up of the

he Microgrid
following slaments:

compact sheller comprising: o sodium nicki
chicride’ (NaNiCl,)

techne

o Renewable ge wo photon

{DC bus) through Sinamics 5120 conw

winl turbine

i il o'l apel gl

einks i A of 10kW. mens Sinamics converters §120, usually
Microid Shedier & Yo, tdiatae. sovar” e Eremy wo elecirochemical  used o3 diives for mofion control; have been
production caming from renewobla sneray ge systams of 30 kW and capoclty  used in an innovofive way, Managed by o
storad or suppliod by an slsctrochemical 90 kWh each. dedicated contral unit (CU), fhanks Jo o

one diesel  fimware upgrade for bidirectional power flow

Ciank

geaerat

ensuring off-gid stable and & Trodit
generator of 30 kY

ge
ioble lood supply. The diesel g

amant, converters allow tha inferlacing
ration unil (battery and PV] as
he Cl aisa handles
o AC/DC convarter in ord
land grid, maintaining oge and

6058

= == he
PAANTA ATTREZZATURA Ly

frequency.

The brain of the

different units and
converters, is realised through o PLC Siemer
IM 151-8. The PLC

supplying loods while meximising renewoble

which co-ordinates

05 8 control system

approoch of the control

generotion. The be

systam is i foct 10 use fhe renewabla enargy
{solar and wind) o5 o primary energy source,
exploiting storage.
peoduction, On the ofher iand, the dissel

faintegrate the green

generotor has been included 1o guoraniee
eharging functions for the storage sys
drops b

storts/emesgency conditions,

case the charga leve
level orfor blo

low a certoin

The innovaion of this project stands i fhe
central intelligance provided by the interoction

between the corfrol urits and the PLC. This

interaction makes possible the bolance o
energy flow 16
tha availabilty of the renewable: ganergtion,
the needs of tha loads, ond the siate of chy
aof the storage system

side the DC bus accord

The whole system has been developed
compacting hardwors (e convertar, the

Fig. 1 Microgrid Shalte loyoxd.
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laffice fower 18 v the rotor blode

& m in length

power connection
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connections

rewabla units ot

them from the system wh

(4 PV WIND

reachas its highest

Energy storog

Sodium Nickal Chloride (NaNiCl,)

ergy storage is bosed

which affers high energy de

mplataly racyclable and which

+ ot an infemal temperature of o

C, providing
insensitive o the exemal femperature info ¢

to +60°C)

this battery doesn’t need

g sysiam buf {ust some power fo

stay at the right temperature if inaciive,
f other

coming the main drawbock

hat have high ousiiory

oling neads,

ided in two brar

ergy storog

modules with appreximately 30 and

 is used to manoge the

35 o backup.

The brain of the Microgrd Shel

uses the

o maintain stable the voltage in the

ging the whole system's energy

is reasan, the syst

is rquioed

battery state of charge in an T

) guorantee the
rgy. Botteries’

gement

rack and batleries’ man stam

swacerdoinlimit,  Conclusion and future developments

warm-up duting

the siote of charge drops b

ara located in a dedicated room inside

the black start

The Microgrid Sheller is an innovafive

system enginesrsd o be madular ang

the shelter

the first stan of the microgrid sheher. Finall,

ensily

evation the diesel generator is aiso used in emergency

Tradtiana customised. The use of

mors than ane

conditions fo supply loads di enicy dstren Bl  Highar sl Lt

@ fusl fank of e power supph, while renewoble souces
combined with energy sorage ollows fhe
ystem 10 mintain o

Tr onal disel generotor ef 30 WA
onnecied directly fo side of  The diesel genertor

the systom. The unit hot been instolled fo 75014 are placed in o dedicated room inside

d

desired power oulput

guaranise fha energy storoge rechargeincase  fhe shelfes
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Transformer health assessment:
the eThekwini experience

by Brian Sibiya, eThekwini Electriciy; ond Komendren Gevendar and Luwendren Moodley, Doble Engineering Africo

To successfully convert data into valuable business intel

ence is the key in managing the life of what is often the

most critical and high valued asset fo every electrical utility, the power transformer. With a fleet comprising over
250 transformers ranging from 275 kV te 11 kV feeding directly key customers as well as o distribution network
of customers, eThekwini Electricity’s (TE) HV substations branch has employed a system that not only provides
realistic risk and consequences of fransformer fallure at @ very early stage but also identifies units that require
repairs, refurbishment or replacement.

Assetinormation as per section 4.3 of PASSS
pinpointing critical assets as well as sacfion
4.5 of PAS55 where the value of each asset is
obiained ore additianal features of this system
In 2011 «TE embarked on on asset
management drive

arder fo ensure

onca with the electricity regulotor’s

rocquiremant that slectriciy uifiies canform o
NES.093 (which requires oll icensed eleciicy

distributars fo have an essef monegement

policy in ploce) and he srotegic decision ke
by ha argarisation o ensure fhot they corply
with PAS55. This led

a lng e

the davalopment of

assel management policy and
sirategy fo guide all oxser management

Improvement acfivities i lina with the overoll

business strategy. PASSS cloarly defines
hiscarchical connactivity between the high-
level arganisation policy and sirategic plan,
and the daily actvities of managing the asses.
With pawer transformers being the most
stratagic asset in any power systems petwork,
pocotive for aTE fo have o sound floe

swategy

ay for managing power iransformers fhat
delivers directly 1o the organisation’s cverall
asset managemen! siralegy.

One companent of the fransformer floet

strategy is tha transformar condition
ousmssemant. The condifion assessment of
assats has o direct influence on a mejority

=5}

of the aTE osse! management strategy’s
key performance area such as information

management, risk monogemant, asset core

plors, work planning and control, performance:
measurament and focused improvement. It
was for his reason thatin 201 3 2TE emborked

on a fransformer fleet cor

project thereby helping fo accelerate eTE's

asset manogement maturity. The project

aimed at gathering condition assessment

information and perlormance requirements

for sach transformer and establishing fhe
planned actions requirnd to meet reliobiliy

and pedormance torgats

oTE has o population of 252 powal

anslormers, with power ratings ranging
from 15 MVA to 315 MVA and comprising of
142275/137 1Y, 36 % 132/33 W 56 x 132/
11 kY, 42 5 33/11 R¥ and four 33/6,6 KV
valioge iransformations.

Modetm asset mointenonce philosophies moke
emphasis on conddion based maintenonce
which daals with understanding the proboble
condifion of strategic equipment, such
o3 power transformers
fundomental fo pri

This opproach is
ation of mainfenance

epanding and in establishing a condifion-

basad reinvestment strotegy for optimum

systern parformance.

|
' g"" =

Fig. 1+ Tronsfomer flet manogement process

n based

maintenance, o complele assessment of the

W order fo embark on condi

ntire fleet s needed. Efficient ossessments

con recommand anance-aclions and

strotegies 1o extend iransformen life, lowes he
risk of foilure and use advonced diagnos
o ow

nf missing doto

Transformer condition assessment

Whal we know obout ransiormesisthat their
con vory from o few cyclas
{ms} to more than 50 years. What we need
1o know 1 the lfe expectancy of a podiculor
transformer in o given network, This fact is

e expactar

iteresting and very useful. This is fhe essance

of condition assessment

Effeciive condifion assassment is not just
tesfing o translormer and repraducing the
st result nor i it diagnosing the couse of
a failure after the fransformer hos foiled. The
Cigré working group on life management
tochniques for power ransformers has d

condition assessmant o5 “A comprehensive

ined

assassment of the condiion of o ranslonmer
toking into occount all relevant information,
i information, service. history,

eg. d

;;m..mm,;mhlm and resuls of condition
moitaring and cther chemical and electricol
fosts”. This is on excellent definition thot
encompasses ol aspects of the ransiormer’s
life. However, con effective condition
assessment ba implemarted in ulilites with
Il na information? By using an inovaive
ond proven two phase approach for condition
ossessmant utlifies with litle documented
nicy the benefits of o
comprehensive condion ossessment on al

rmation can

ypes of ronsformers in tha nehwork:
The condition assessment process

he condition assessment fechnique followad
approach. Both phases include:

similar designs
with similr eperating conditions and age.

The first phase is an erline approach where
ihe tronslormer i not removed from sanice for




METERING
IS IN OUR DNA

Air Metering Unit - AMU

Jocastro's range of metering units has been

revolutionised with the launch of our new Air

metering unit. The AMU is rated up to 12KV, 95KVp at

630A and offers a life time of accurate, reliable

metering, The unit features multi Ratio Resin

encapsulated Current transformer's and a fused
th-drawable Dual ratio Voltage

The unit is designed for indoor use, however a range
of outdoor enclosures and solutions are available to
meet your specific requirements. The AMU can also
be coupled to a Ring Main unit either in a substation
on extended bases or in a compact Kiosk, This
solution is called a Bulk Metering Kiosk of BMK.

HAWKER SIDDELEY SWITCHGEAR
ASTRO

CHGEAR

METERING UNITS




twork. The first phase

available inform

o Foctory test report. used to cor

rent test results ond ¢
. sing specification: used o compe
urrent manufacturing standard:
. nd oill: current
d to Doble database

- 13: indicates the f aging,
ity and perfarmance
. practices: what are you
- difications er rebuild: inds
sing generally expectod.
o Substation foult level: changes in foul

sod to ealeulote loss of e

Online festing

indicotors such as me

seturofion is colculated), ocidity,

strength, ond interdociel fension
g ol Poo

afion and/

are excellent indicators of ag

mally resuls in p
¢ reganeration of the franstormer eil and

it some cases oil replacement.

. The concentrations of
0 product 2-furkural
(2FAL) provide an indication of the
condifion of the pap
o Doble DC ot poteet
yos analysis [DGA) is the single most
impofant fest pe mad on ¢
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Falurs Mocks

T
& Methane |

Hydrogen &

TCO W)

onolyse DGA results

problems,

rodiators

and can also indicale fank

v sty dluz, or frome tank
See Fig

nning: Transtormers

e sconr
gh-valtage substo
are exposed 1o slacirical
rmal siresss as
ons. All o

tagrity of the HY
failure.

of the insulatir
localis

mater
i breokdown o
that rest

Typical PD faults are
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numericol scaring system and tis this sum ot
detorminias the posifion in the *league table”

Sep 6

Overall evaluation of phose one data

and summarised using o red-green colour
traffic ight code. It should be emphasised that
the scores are not permanent but reviewsd a5

Onca all the infarmation hos been gathered

andtha online tests performed, fhe ransformers

ndition, Al

P Phase two
with problems, overall condtion, thermal ar

naw data is made ovailable

can then be scored based on

units are assessed in ferms of design ro

This phass & o comprehensive anolysis of the
transhormer and requires offlne testing
standard offine tess are os follows

condition. Ench aspact hos its own
1 and 100. Even

with summation any aspect with @ 100 score

dielect

score - & number between

will be carried through and sosily recognised. @ Pawer foctor and capacience

The resuls ore ossessed using fhissumof the o Swaep frequency response analysis

* leckege reactance

& OC winding resistance

xcifing currant

* Rotio test

the fechnical candifion

ce ol the offfine tesis a

thermaol ond dielectric condition of aach

ongformer can be re-scos

d with greater

detail. The re-scaring now includes the

echanical condition of the transiorme

nol scoring for the condition of the
ransformer now n place, a tofol isk of each

transformer con

n
following is mede evider

o High risk transfarmers in ¢

dislect

cendition
® More accurate overall condition os o
resull of the offine tests

o Anodion plo of units that

in fer

require replacem:

ropair or monitaring.

The results of Phase Two assessment are
merely added to the Phase One assessment.

eThekwini ossessment

hass One

ETE hos curmnfly performed the
assessment 1o oll fheir power fransformers.
Each of the cssessed tronsformers were
scored and ronked in terms of risk of
failura, In oddition 1o the risk of failure,

recommendations were also formulated
eifher to perform further tasts to oscertain the
extent of the fault or what immediate action s

e
Tononir
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required o reduce tha risk of failure. Fig. 5 is
'
tion of transformers

o summary of the ossassm

von below. The cos

Tronsformer vintage

The trectment of transformers by age is o
nal policy. The age
ransformer can hove o number of

matter of cwner’s int

of o
factors including the sffoct en the mechanical
strangth of the fransformer’s insulation

and hance its ability 1o withsiand common

short circuit forces thot are inherent in o
ransmission system. A further consideration
is the relafionship between odvanced paper

ging and fransformer oge. The relationship
between fhe age of the transformer and its
perfarmance is a sublec! of greot unceriainty
However, coupled with the ather factars
listed here the fransformer’s oge con play
an imporiance rola in rsk decision. It is
commen knawledga thot fransformers buil
and designed in the post have proven o
be highly reliable with o fow foilure rate for
many decades. The infroduction of advonced

rogromming for dasign purpeses
hova resulted in madern transformers having
ading capability. However, it is
noticed that oider fransfom

a low

rs moy lock

odequate provision for leakage flux and
hove a higher prob

"0
124

120 4

100 4

01

<

3 o

fo

2 15 3 l

B N BN .
Noma  Oiectie  Thermal

Wigh Furans High Molsture High Acdty Svay gassng |

Health Condition

Fig. 8: Transformer condiion closs!

prablems. Further, industry stondords (1EC
and IEEE) were revised fo ensure greotor
short circut duty for modem tensformers.
Fig. 6 shows the eTE translormer age
d

ibufion.
This oge distribufion for the transformers is
ypical of what is seen in other utilities in South
Alfrica of similar size fo thot of eTE. The oTE
fleet has an average life of 29 yeors. This
averaga lfeis lso in line with industriol norms
{utilities of the similar siza in South Alrico)

There is large instolled base of transformers
that are between 20 and 40 years old with o
further significont population ever 40 years
old. This is o clear indicotion cf an oging

S

- ——
=

— e -
—n -
o

Fig 10 Tronsformer hechh index.

ossef base. Dus thase
aging transformers, mainienance recards for
thesa are nof accurale as the informotion
management was nof advanced decodes
ago. Mainfenance foctics were olso of fime
based or reaciive na
the network fo significant maintenance costs
and high probability of failure.

ra and these exposes

Further, there is an increose in transiormers.
between 0 1o 5 yeors due fo the replacament
peogram possibly the result of foilures of
aldertransformers. This is a good indicotor of
ransformer falures or on increase in demand
of elecricity,

The place of manulacture or the manufuciurer

is a key indicotor of aUolity related Issues

The

(QEMs). This large number of OEMs resuls
in o signticant fransformer Aoet diversity in
tarms of designs o vintage.

and foilure: modes for each design group/
menulacturer can be used to identify the

optimum diognostic stratagy fo reveol the
onset of foilure modas.

Transtormars of the same manufacturer
and of same design (based on the seriol

non foult

numbers] have shown to have co
characteristics. The fleet of eTE transforme
as shown in Fig. 7, comprises units from 19

different original squipment manufacturers

Fig. B ilusirates idenfified diffarent fouls
that are considered fo increasa the risk of o

cbicined from the tronslormer nameplate
ing the visual inspection phase,

Alliransformers wers placed info the folowing
condifion classifications:

» Nommal: Transformers fot ore considensd
10 ba in normol operaion,
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Landis+Gyr E460

STS Smart Prepayment | Functional and Future-Proof

Open smart prepayment meter solution

Landis+Gyr's E460 meter solution is the answer to Open international standards

advanced smart prepayment metering needs. . G3-PLC

The new gana@im E;so gman prepayment meter = 8T8 prepayment standard (IEC62055-41/51)
:ZI)::;T iyls rich in functionality and offers maximum = Interoperable IDIS standard

* DLMS/COSEM communication protocols
Specifically designed to work with open standards for
prepayment, smart melering and communications,
it provides a future-proof solution that protects
your metering investment.

‘Open industry standard, G3-PLC OFDM technology for
bi-directional communications between the E460 meter,
the P160 Customer Interface Unit and the Data
Concentrator.

Split metering sclution, which typically consists of two
parts; the E460 meter and the P160 Cusiomer

Interface Unit.

‘Communication between the meter and the Customer
Interface Unit is by means of G3-PLC using existing
household wiring; no additional communication wires are
required.

The P160 Customer Interface Unit is typically installed in
the consumer's hame wherever there s a suitable
electrical sockgt outlet available.

Real Time Clock and Time of Use - enabled in the
on-line smart prepay and post-pay configuration modes.

Supports the latest STS currency token specifications.

Extensive e-metering load switch control functions
including power-limiting capabilities.

Event triggers and fraud logs.

Various configurable load switch disconnect options
as well as remote disconnect and reconnect
] in the on-|

Landis
Gyr+

manage energy betier
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. ansformers that are ducing insulation stren and Asset management fool
of partial ng the sk of bubkle & 2
d by DGA The dota gathered from fhe ir rmer
ondition assessmant will further b

ds in the ol erginate
position/oxidation coupled wi

an implementatic

the transtormer is assessed by considering products. Acids con olso come fr platform fo integrate 1
fauls thet result i amporature wxtemal sources such os aimosphe offine fasfing daia, online monitoring
rise inthe ¢ ports o the canfamination. An increasa in the dato 'and SCADA defa o ons

transfarmer,

centrolised system thot will monitor fhe
. furans: The levels of furans and {ak ossocicted wit 5 9.
the rate of ir
3 s ator of the This cantinuor
o Siray gassing: The gassing potiern wh monit
- - s generated whe s update the asset
transtarmer in many thesmal stress operations managamant os fa changas ir
»ging, increasing 10 be low ter the heaklh and risk of on osse

and risk ot.o-glonce
ealth scores allawed for the uility fo
dentify werk priority 6nd
s helps to ider
and

| analy:

nsequancas of fo

heduling work 1o ate the

Bringing doto together and n

Iy available, i3 key to enal

d strategic decision moking. In

metrics for safely, snviranmental

business inerruption and f

ah «

denominaior to ensure cohesion of

and is calibroted theo

analysis and results. By keeping track

of the originol risk quantities, eTE will

be able 1o address risks as they develop
SR s
Fig. 10

Conclusion

Transformer condifion assessment pro

can ba effectively infrodur
this twe phase
n assessment con be implemented

d by u
s method of

approach. T

five of the amount of information

achieved the following benefits
from this ossessment progromme:

« Knowledge info i health of
nsformars o ed ‘norma
ect and high risk fronsiormers

o How to effectively respand during frip

or oulage

. stages for maintenance o

‘ . n ploice o raglace aged

or suspect ronsiormers

i
TGOOD | . ideniicotion of design weckness
5 A further odvantoge is the risk assessment
Africa ol i A R b

h sound engine

Contoct Beian Sibiya, eThekwin
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Consequences of auditing and project
management misalignment

y Phetole Moagi, City Power

The misalignment between financial and

unethical

auditing on eng
lack of

increases an

unregulated inferventions, weak quality controls, manipulet

and weak legal processes to name a few.

Undergerforming sfafe owned enfarprises
(SOEs), infrastructure developments or
on projects, ghest projects, and

fobricoted progress on abandoned copital
expenditura projects are recaiving pre-sminant
oppraisals ond the current oudiing controls
are fo

ng dismally to detect thesa
The South Alrican govermment odopted the
National Infrastructure Plon (NIP) in 2012
and National Development Plan (NDP)
vision for 2030. The plans ore aimed at
wespanding lo hree horsemen' (inequality,
unamplayment and poverty) thraugh planni
and developing infrastructure that fosters
economic growth (PICC, 2012). Cabinet hos
established & body fo infegrate ond coordinate
the infrastructure building across ofl spheres
of govemment, the Presidentil Infrasiruclure
Coordinating Commission (PICC) 16 supparts
management structures (PICC, 2012)

ement”, In South Africe,
in conjunclion with commurity members ore

nicipalities

required to wrie the integrated development

lack nf rule of low,

of the Munl:lpni Financial Management Act (MFMA)

Service and Administrotion (DPSA), Public
Service Commission (PSC), Moniloring and
Evoluation (presidency], the auditor-general

(AG] which should be mi
of ‘popular press accounts and congressional
ok baccrrig

imising the instonce

plans (IDP) {Askinson, 2002,
The current system of IDPs places
the govemment. Municipalites identify and

undertoke o varisty of infrastnucture projects,

and construct or implement muyltif

i ‘
insolvant shorlly affa recaiving a clean audit
(Davis, 2001)

These

sociol and economic development projects
{Atkinson, 2002). Every financial year
millians of rands am ollocoted or given fo
municipalities, o3 equitable shares for the
mplementalion of programmas and projects

‘on the IDFs. During the impleme; and

cleorly & tha
misalignment between auditing and project
management (enginssring managemen

occording 1o Davis (2001, and not only
project management but also evaluation and

technical audiiing to0. Audits flinancial and

manitoring of these projects 1 is evidan thal

unethical behoviour goss unnoficed.

Thare is also o growing concarn about

misolignment between auditing ond sconamic
growih (infrastructure development]. This
orsiii .

Currently South Alrico has sight
municipolitios. The research is only imited fo
these, not oll tha 284 municipalifes in South
Arica, The City of Johannesburg has recantly
appraved a programme colled lozi@work to
ols address the three bersemen. The Josi@
work programme hes been designed in o way
to align, support and achieve government
priorities (job ereation, education, skill
development, economy), NOP provides o
vision on where the country would like fo
be in 2030, and it serves s a plonning ond
progress manogement tool {Fombod, 2014).
For South Africo o successtully achieve
this vision for infrostructure development,

0t the current ond future

it is critico

projects are elficaciously implemented

All projects must achieve thair pre-set

cbiectives and musi be easily monitored ond

evaluated with the aligrment of anginaering
ing. Acs

management and aud
Adkinson (2002) ‘real development roquires
on-going involvemant with beneficiories

ond communities, whether in the form of
Jeaderships development, insftufional capocity
building, public participafion in planning of
project implementation ond frequent conflict

and research institutions to infensily the focus
on ouditing and infrastructure. development
management and studies. Govarnment hos
goverance and oversight agencies, which
provide mani

fing and evoluation, and
promote compliance with regultory and
sthical framework (Bruce, 2014). Thesa
agencies include the Department of Public

controls and complionce matters which leod fo
ticking boxes ond missing crucial evidence o
underpariorming and fictious
ticking of boxes process perpetuates a ferile

projects. The

breeding ground for canomic crimes such as

fraud, deliberate bankrupicy, iliil financial

flows, comuption, misrepresenicicn o projec
progress, bribery, bid-rig
coercion, and extortion (Mukumbwa, 2012)
Thes forms of corruption feed wall info
enginzering monagement and audifing
misclignsent as they are hard 1o be detecied
due to tacfics such o3 fronfing, cover quating
and “javelin fhrowing® (Bracking, 2013)
The current system lacks the sivength, and

callusion,

Fig. 1: 201 | locol govemment bodgets and expenditure meview (Nafionaf

sy
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s ond balances o effectively curb

ncover unathical beheviou

lals (Viesic and

A o Vlasic and Aflee (2014
v corrupt countries offen
ve that government efforts fo fight

South Africa hos

accountability
mechanism o fry and curb cormuplion acfivifies

Bruce,

2014: p.51]. These meosur:

ps ware

South Africa

find the outspreed of
dat

therities 1o

and

develop ways

for government and 6.
and
salignment ond promote good
e

ry devslop polices to alleviote

the

govarnancs and project managen

« To show government the need for

tachnical auditi

and evaluation

*  Promote the social and fechnical «

smmunity or cifzen based mos

initiatives ond advocote the princ

accountable govemance though publi
porticipation a3 entrenchad in South
African Constitution, Section 195 of
(199¢)

Prablem statement

nent between financial,

nginearing
snt and it has an effect on the

There is a misoli

performance auditing and

manag

aconomy, infrastucure developmant and

the fight ogoinst corruption, unemplojment,

uality and poverty

Literature review
According 1ok 2013:3)
“milliens of people arownd the world

ancounter adminisirative c;

ctions with public services”

doily inter

South Alrica is rated nurmber 69 out of

175

countries globally and 44 out of 100

0 10 delect this misalignment incre

cor ments in the infrastructure
secio aht increase the CPI rating
of the fimated om of 10

30% of the value public \, IR

reported os fin

Good aud

2013). and clear

ces

rules on behoviour ore oscribed as one
of the soluions for oddressing corruption
[Hiliman, 2003). This report cims o fake

#l @ step further ond craote aworeness. of

the misalig between auditing and

e
engineering management. The arlicle ogroes
with Sampson (2010:267), who states

“cifizens ond govamment must be ma:

understand thot erime and cormuption hurs

sactors ond all spheres of gavernment

“In particulor, several empirical studies have
S \ impedes. economic

ment (Brill

growth and shrinks in
Ferndandez, 2010:90).*

tes and

Ii's evidenced fhot camupion con weaken

national, provincial and local government

Load shedding

aht increase inequality

increasa

gop befween the rich end

poar), greedy, environs

unaccountable v and government,

no transparency and

respect 1o #

rule

of law.

ond Kalaw-Tiral
the

following are the five

cansequences af cormplion

o It impedes economic growth

o worsens income inequality an

«  frdamoges political Isgitimacy and stunts
demacracy.

« Irendangars public order or

ol ok ol
demorolisation

From this aricle we see that corruplion may

local govemment
3

requires that a municipality

rciture ceview,

bugets ond exg *Section 1

Constit

ofthe

structure and manage ifs administration

d budgeting and plar

q processes 1o

pricrity o the basic needs of the communiy,
and fo promote
development of the ¢

ccial and econamic
nmusily’, Gne
in South Alrica but

say systems ara avoilob

dapariments or section managerment decides

to oparate in sole:

The process chartin Fig. | can be followed by
municipalities. Howver, s o boos

roporting process which clearly shows the
tween financiel,

misalignme tochnica

social auditing, projact monitaring and

EEDSM % X

AU | ccupancy and mahen snson. | EEDSMY X %

A~ Project | Vandal proof sinciurss ) X X X

[ R Propect | Ravaruue secoveny SAPRA X x %

5 - Fropt | Revanwe secorary Muriciattes | X X ]

T ‘S matering ) X x|

[ A Selor woter hgcters Ranaecble X o [hoA

A Salor warer purnps Ranevatle ¥ X

nkormel | Selor cobop Ranawatie X B

Eskom | Cool and dissel Eikom X i e

Fejecs wiverble &

ot

e Lo shcding st cpporanies [

i i nsgalivel
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SUBSTATION
AUTOMATION,
METERING & SCADA

RELAYSTO
PROTECTYOUR
ENTIRE SYSTEM

AUXILIARY RELAYS
FOREVERY
APPLICATION

WoodBeamsubstation

substationintegrationand
automation, providing the ulilty with

motors,
capacitorbanks,

iiary relay:

feeders, and

advanced prolection, power quality
monitoring, metering,

contrelapplications for demanding
apph:anans like power generation,

*NERCCI
* Systemwide device automation
andintegration

Ourcomprehensive relay platform
lovelf

portsand
walu utilities.

* Remote control and
engineering
management passthru

* Protocol translation

» Dataconcentrationand
distribution

* Industrial Ethernet LAN

* Substation SCADA

* Meteringand energy
management

The salutionallows you to builda
comprehensive communications
Infrastructure thatis fully integrated,
delivers maximum reliability and
improves service

quality.

P O Box 526 Modderfontein 1645
Tel: +27 (11) 457-1600 (0861 366 323)
Fax: +27 (11) 608-1016

emall ; info@woodbeam co.za

functions for multipleapplications

* Meteringand monitoring

+ Feederprotection

* Transformer protection

« Capacilor protection & ]

+ Instantaneous relays

+ Bi-stable latching relays
« Timers

+ Flagannundialors

« Advanced eventanalysis tools
* Generator protection

+ Motor protection

+ Line protection

+ Busbarprotection
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evaluation. The structure is more of finonciol
reporiing, ficking bases and compliance.
Current systams or process in South Africo

« Alignment 1o the Government Immovable
Asset Management Act (GIAMA) — Act
wmbar 19 of 2007

Strueture of the Infrastructure Delivery
Managemen! Toolkit (IDMT)

Tha Infrastructure Delivery Management
Systam (IDMS)

s+ Planning and Implementation
Management Suppast Systems (PIMSS)

MISA (Municipal Infrasiructure Support
Agent)

o Local Government Turnaround Strategy
(LGTAS] and Municipal Infrastructure
Support Agent

South Alricon Monitoring and Evoluation
o (SAMEA)

Associ

Public Service Commission Mniloring
and Evaluation (PSCMEE)

Dopartment of Performance and
Evaluation (DPME)

Ministers and provincial mambars of the
Exscutive Coundils (MInMECs)

Management Performance Assessment
Tool (MPAT)

Framework for frenfline service delivery
{FLSD)

Governmant Wida Manitoring and
Evaluation
Auditor-General South Africa (AGSA)

*  Departmental or SOE — Internal Cantrols

Division of Revaue Act (DORA]

Tools fo mitigate corruption risks. throughout
the project cycle

Waak oversight plus weak investigatory

Bl
I._,_.

= Mms (Small

T { Regionat o
i

1oc/war | noo/eo
roams -EMT

Oversight

=SS

MM (Mavor) |

Baard of
Profassionals

[ soctal Audie
| counciliors

City Ombudsman
Sec7:sube & h

Fig. 2: Proposad

vulnerobilifies 1o comuption during the
infrastructure: project cycle.

Integeity pocts: oftempt 1o address the
corupt behaviour of procursment oficials
and potential bidders.

Project Anti-corruption System
ntegrated and comprehensive system
designed 1o assist in the prevention and
defection of cormupfion on construction
projects

is on

Citzen report cords: provide systematic
foedbock from users of public services.

Tollow-up o
is litle chanca of perpefrotors being cought
and punished for corruption. To changa
behoviour fhere must be mifigafion measures
in place whers there is of least the theeat that
cormuplian may be discovered. The saven tooks
fistnd below can ba used of differant sioges of
tha project cycle to help identify and mitigate
the fisks of comuption.

Audits: can improve the fduciory standard
of an nfrasinsciure seciar programme ond
‘address weaknesses in the patential poor
qualityof the built infrasiruciure esset.

Construction Sector Transparency
Initoiive: oims 10 0ddres weoknesses in

(through o board of professionals as
proposed by fhis poper). DPME sotes that,
“South Alrica’s democracy is founded on
principles of accountable governance
and public participation. Secfion 195 of
the Constitufian f the Republic of Soulh
Alrica {1998) ouflines the principles fo
which the public administrotion must
adhere”. These include:

Community participation and
‘accountabi

Sauth Africa has recently Intraduced the
Department of Monitaring and Evaluation
(DPME) which states, “the siate’s adherance
1o thesa constitutional principles requires
approaches thot are able 1o assess fhe

veclity of government services, 03 they ore
experianced by citizans”.

Community porficipation of citizen-based
monitaring (CBM) *is an agpraach 1o
‘meniforing government performance that
focuses on the experiances of ardinary cifzens
in order to sirengihen public accountability
and drive service delivery improvemeants”
(DPME, 2011:7)

“It requires citizens 1o be acfive pariicipants
in shaping what is monitored, how the:
mornitoring s done and what interprefations
ane actions are derived from the data. Many
definifions of

be promoted and mainioined. Efficient,
sconomic and efiective use of resources
must be promoted. Public administeation
must be Sarvices

monitering are
possible and citizen-bosed monitaring can
be applied 1o @ range of contexts

from
frantline service delivery monitoring for
and public bility; 1o

musi be provided impartiolly, foirly,
equitably and without bias. Feaple’s neads

must be responded o, and the public
musi be sncouraged fo parficipate in
ficy-making. Public odmi

assessing fhe impact nd relevance of olicy
and legisletion” (DMPE, 2013.6)

The literature has proven that seciol

and within

publicly financed construction projects
+ Red flogs: provides a set of olert indicotors
and is applied 1o recognise and track

be occountoble. Transparency must be

ved by providing the public wih imely;
accessible and accurate information”
(DPME, 2013:5)

<an be a vital companent of
holding government officials respansible for
sarvice delivery and good govemancs. The
paper proposed a way of daing things which
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highlights the need fo

relations of the poin
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b
ublic

citizens’ fru
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Conclusion

# management.

nefils the few, whoca

equlatary standords

hos dire

e inob

Service delivery

inequality,
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parlicipete in the
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prove state
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1o suggest possible
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1 oy
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nereasing

risk of corrupt

project lifa

ol and perormance

qularities, unethical
problems leads
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infrostructure develop The following

Infrastructure cormuptic

. secial, financial, performance
hnical, forensic, ouditor-geners
» Consructionseclar ransparsncy nitoives

cr Bl o red flogs

. commitiees and
. ructions.

coardination and

ter-deparimantal collg

blem
3 and budgetin
presants opportunifies for the South Aliican

neworks and procedur

are 0 pro

mance monitari

fing

systern ond o ransporen! rescurce allocation
wategy. 1t prometes public participation
accountals
of fink

ncy, strength

between current policy priorities ond
F [public expendiure

dalivery pr

erms of service

ts in the country, performance

budgefing and policy implementation can
assist the country addressing the issus of
ineffic
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Tangible benefits of implementing smart
metering technology at City Power

by Mdu N

de,

City Power has identified an increase in the energy loss frends experienced

City Power and Joyesh Pillol, EON Consulting

recent years. The revenue loss

equivalent of this increasing frend has reached significant proportions. In order to address this challenge, City
Power has launched the revenue recovery programme (RRP) which comprises of a series of initiatives aimed at
arresting this rend. These inititives are fo be rolled in conjunction with the existing smart meter implementation
plans in the various customer segments that are to be targeted for loss minimisation.

This paper describes the prograr
planned inititives,

o strategy,
i

supply, thereby s & yroviy financal
burden for munic 3

ke kay bencils fo. e reslived by
embedding smarf metering tachnology to
ombal the challenges foced. Key highlights

from the implementofion are olso presented
in this poper.

Globally, it is estimoted that electric uf
lose opproximotely $85.billion annually owing
o thet of energy related services. Fuelled
by poor economies and increased technical
sovwy; crimes such os meter fampering and

mater bypassing are becoming easy fo
commit, lucrative in nature and hard fo defect

In South Africa, the revenue losses aftributed

1o the thefi of energy services is estimated fo
be pproximotely RB-billion annually and is
on an upward trjectory.

icipalities thot ore tosked with the
icol task of energy distribution to fuel

c
the growth in the sconomy are faced with
the dilemma of managing fheir revenue
sireams effectively in ferms of occounting
for what is sold versus what hos been
supplied. Only a partion of the rev
losses due 1o froud is ever detecied using
histarically availoble detection techniques
[5]. This threatens fhe municipality’s obility fo
propesly investin s aystem and provide stoble

Fig. 1 Ky focus avecrs and basefis of revesue maragement.

ation aliks.
Owing fo this siluation, municipalities are
currently focing a large amount of internal
and extemal pressures that require them
to improve fheir revanue management

Smart metering technology presents an
oppartunity for o poradigm shift owing to its
abiliy fo support various aspects of elechicily
disiibution management fo enhance cusiomer
service, improve reliabiliy, combal energy
thedt and imprave efficiency in operaticns. The
increased deployment of smart mesering and

practices. Poor revenue
has resulted in an increasing level of
cansumer debt, which in fum has resulted

in the inability to meet the municipality's
cbligefions to Eskem. As o resulf, Eskon
is threatening fo cut off electricity supply fo
the defaulting municipalities, As electricity
revenves are one of the municipality’s key
sources of revenus, this i an undesircble
status. Tha illustration below

smant grid technolog: abiliy
to leveroge powertul back-ofice data anolysis
from such deployments, provides utlites with
new opportunities ferideantifying ond onalysing
anergy diversion in the distibution netwerk (3]

City Powsr is experiencing on increase in its
non-technical losses and is faced with the
sevenus collection challenge due o increasing
levels of non-payment, energy theit and

the key factors of energy loss and revenue
manogemant that need to ke managed

effectively in arder fo unlock the benefits

raalisation phase of any initiative fo ba
planned 1a counter the losses problem
When the key areas within revenve losses
and energy losses manogement are managed
well, underpinned by an effective social
owaraness and change mancgement strategy,
the numerous benafits of o fully functional
reverius managsment valos ehoin within o
municipality are visible

pering 0
the custamer base. In crdar 1o combat this

challonge, City Power has adopted smart
metering technology in conjunction with
carefully devissd initisiives 1o combat non

technical losses and improve the overall

senvice delivery fo their customers [4]. City
Power louniched o strategic programme led
the “Revanve Racovery Programme (RRF)*
In 0 bid fo implement o series of iniiatives
designed 1o speciically combat the increasing
trend in losses. The RRP's inifiol facus s fo
target the large powss user (LPU] base in order
to mosimise fhe impact

this customer closs.

City Power’s revenus recovery
programme

City Pewer supplies sloctriciy to fhe grecter
Joharnesburg metropale and is fuced with
‘an increasing challange in 1he recliscion of
the ravenue owedor the eneray supplied fo
Its customer bose. This is also evident in the
increasing energy losses rend thot has been
experienced by the municipality in the racent

financiol ysors. Energy losses con be defined
0s the computational measurament of eneray
purchased versus the energy sold. Losses
ore comprised ef wo components, namely
technical and non-technical losses. Tocknical
Iossas naturolly occur when electrical anergy is
ronsierred from the source o the lood due o
the resistonee of the conducior. Nen-techricol
losses are. caused by actions exdemal 1o the
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(161,200
Reven

inchnicol losses rand

rily consist of energy thef,

1 the billing ond metering system,

nco of bils and unknown eloctical
Fig. 2
wend

con wides an indicotion of

echon

this incraasin

As con bo deduced fram the graph, the

increasi

nan-tachnical losses

is immense o5 if fhreafens the survival of

and deastic change in direction 1o set the
organisation back on fhe poth of financiol
sustainability. In light of the
axecutive management ot City Power opted

to launch th revenue recovery programme.
with the sirategic abjectives of improving
the revenue realisation potantial,
the losses improving
meter reading performance and enhancing

arresting

the increase

the everall customer servics
the process

experience In

custamar bose bro:

down.

Cily Power smarl melering progr

City Pawer has pioneered the large-
tation of smart mate
South Africa.

The exis
customer base exceeds 420 000 aclive
55 the different ¢

cusiomers o stomer

fointly generales aver
R12-billion in anwal revenves, Cily Pewer's
challenges include meter reading, revenue

" e biling, and reduction of

overy, occ

non-technicol losses

A high-level breakdown of the different
ig. 3 provides a view

customer categor

of the scals of operatians required.

In ordar fo tockla hese issues, the adoption of
nnovativetechnology wibithe uisalon ofwron
ole. City
Power appointed the ron/EPG consorfium o
manage the implementation of smart metering
i the municipoliy. The smart

metering tachnology played a pivo

infrastruciure wi

12000 demand metersin a 3-year programme,
on by the end of 2015, In
e backe od

ciming for c

fo ensure th d s mones

neter data

chively, the

system (MDMS) hos olso besn implemented

o integrate with the vast omounts of data

her

links up 10 the nitoring and billing
s
This integroted syster

s within the retail sarvicas departme

akes provision for

mers 1o

e large con
their consumption siof

nitor and monoge
in realtime on @

tol. Co

dedicoted web po

muricotion with

tomers will alsa be enabled via

SMS 10 natify them of power inferruptions,
<onsumpfion reduction requests, ond provision

lofed i

of billing- formation

The smait melering techiclogy will provide
City Power with odvanced metering copability
ond some of the key benefit to be derived are:

. oved customer service: Accuro
educed call handlieg,
o access, proaciive grid
ring and support,
o Distiibufio Reducec

eperations

managemen.
o Revonue enhancement: Time of
isconn
isics, decres

billing, reme
s oclise
reading costs, ¢
supervisory labour exp

customer supporf casfs.

ntractual expe
ses, veh

Revenue recovery programia (RRP)

The covery programinte hos been
strategically launched by Cily Power wih the

revenue 1

d revenue

reading pedormance, and

the energt losses frand. The

implementation programmes withi
Power
better 1o address these challenges.
Fig: 4 reprosa
inifotives that have been designed o address
ihe different customar segments 1o be
fargete, vorious process anhancemer

nd combine the: efforts in o bid 1o

5 0 snapshot of the vari

s

e g ot

aments 10 stom from
The
0p conveys the different phases
prog:

siva progromme of fhi

jourey m

ol

ne ond the initiatives that
sustainabillty into the fuure and fhe
vorious performance armas of the business

ensure

that the programme infends 16 impoc. The
RP rall-cut is of massive proportions and
needs 10 be implemented in o wellsructured
6nd coordinated foshion. Table 1 depi
shot of the key stafisics of ihe pragramme

in order to illustrate its scale in ferms of

casts, operational asks involved and humon
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asurements. The results abfained for twe
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have extonded the analysis fo be corrie
number sut across oll 42 feed.in points that
illing system ond e monitored
meter data managemer
Damestic user initiatives
.

The domestic customer class fo

significant volume of City Power's existing
sse. The sagment
st over 151 000 customers ar

ush

ot they ara fully f %

d constitute
approximotely 30% of fotal sales rev
for

. This initiative is specifi

nunicipality. The focus on the

P recorety
LPU losses prevsaion |
[
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| Cear oid

198857
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c sactor i wolold, tha first being

Jome
the revenua losses incurred and the ofher
he Gpporfunity 1o
ithin this segment
ease the overall burden of load

The key initiafives in this sector

Domestic canversions
The initiotive is aimed al replaci
the ce

installatie

wventional domestic metering
15 and associoted data with smart

e and

matering in order 1o ensure a
limaous measuraments and related billing
50 that the associated rovanue occrues
o City Power. The implementation af his
tiative s geared to oddress hisforic
snges which includa foully meters

inaccessible met

General

ts for not having been read over

s that appeor on the Audi

locks

ant period. The approacl
af fargeting specific arsas that have been
fied through pre-audits pricr fo the
o the

mass roll out of these convers)

Jargeted ares

ing meter and pretect

Domestic AMR o

The domestic AMR ofine iniiaive is cormarked
10 address previously installed AMR meters thal
s recorded a3 being offine on the systom and
reed 10 be rectifiod. There are approximately
over 11 000 meters in fhis siote and i hos
denified that need 1o be addrassed
nelers

bex
with field visits 1o tes
being offine. The on-sie visis will ssistin the
diognosis of the problem and fhe reciiicaion

theraci. The resalution of the offine mo:

I pumiber of

could see an impuct on fhe over

meters that ore being euimated

lications

Jprepaid du

Dorne:
The issue «f duplicate meter information

ounts have orisen owing 1o
stam Updaf

for certain ace

incorrect or inadequate
carmied out or a lack odhe
pates pr
customers that had bean
id metering stll confinue
for their domestic

ence to the

essas. In this

prescribed system

scenario domestic
converted to pr

ol
‘maters. The normalisotion of thess cccounts
od to be carried out through @

would n
o site visits and system updales 1o be

compl

ations that

duplicates ond irrelevont e rise

wing 16 this

1 prote:
o ensure ther the structure in whi

rature, wilh
menitored with occess contro

This approach s expedt siically

the eneray thelt experienced and mainloin the

ningrity of

Fig, 5 shows the iron mefer and protective

structure that is PU

ain whereby eoch

provided with o dedicote

profective structure.

1 the domastic sedior,

ussdio Jiss the instoll

to.abloinoll

profective struciures ir

house mulliple meters. This s pariculo
I urban reos. Cily Powess srategy 10

accass related

insfall these struch

e properiies
on the pavements-and common areos tha fol
This will

under fhe I orea of contro

irising the access
of the metering infrosiructure ta the custome

al any octs

v fienit his opporty

of tampring o ctampis o bypass the meler

from within his privote pramises.

Revenue programe st

Large-scale programmes of this r

recuire experienced, well-coordinate
nanaged ond adequale resources

;nd material) to dafiver on s mande

RRP will require utilty sta

within the business, sxamal service providers,

contractors and the command centre resources

go well-siructured processes and fo

function in @ wellsynchirenisad manner. In igh

divisian
mplamaniafion, The high-leval view of the
RRP structure Is dapicted in Fig, 7.

within City Power o form

The RRP siructure is

wadsd by the angineering
o

ices diracior and is currently in full aperafion

e ond

with the lorge powe esiccumlomar

individu

emantation | initiotives,
rertly focusing on the diflerent so
dien

and thair support eams i accond

ent e

oy the dedicated project managers (PMs)

o with their

or delivery on the milestones and

forget deadiines.

Implementation approach

around a five st




Official distributors of
Siemens RUGGEDCOM
products in Southern Africa

SIEMENS

www.h3isquared.com
info@h3isquared.com
Tel: +27 (0)11 454 6025




Fig. 8 Smo

thot coters far the entire value
sures that sach
g installation will be normolised and

chain. The complete process e

mate

the system updotes completed. In doing 5o

Stores

p-affs and ofher
o in the

anolysis in the back offica
liss thot ster

from anc

alies

vorious system data sefs that are available. The

domestic ssqment opproach varies whareby the
s ) i

the revenue fo be o computed
aned s future revenue fo-be realised from the.
ctively [5]
The priortised roll-out based on the diferent
ves under the RRP ar
e PAds and) the teams tha support

cistomar con be safeguarded

eoordinated by

the respec
intiatives. The following section briefly
ieacribes the varlaus siages of the approach.

Dot analysis and pricrfsation

The aciienable customers within sach iniiafive:
to ensure thot the

e of the rormalisations
are net impocied by ony delays that may occur
ltaneous implemantation of

various infiales in porallel. The £PU customers
o be audited are torgeted based on prior

order

fo riormalise the problematic customers and
obtain the recired conversions fo AMR meers.

Fre-insiallation oudit

i1 the LPU customer segment, fhe planning
teams ore divided and assigned fo specific
nitiatives per team and then mobilised to
audits. Cepanding on the
o ai hand, the plannar
fos ouf o full visual

complete thei
noture of the ini

goes 1o site and ca
inspection of the installation o determine

the noture of the remedial work required

fhere. The scope of wark is then capturad an
file and brought to the back office. Further
iles is carried o

processing fo the
facilitate the material raservation, ollocation
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enfafian teams, dispoich updates
cessory.

o imph

and scheduling of outoges wi

For the dom

¢ custormar segment, a pre

instollotion deskiop linking exercise is carried

ot on all the customers fhat ore earmadked
jon. The axercise invelves lisking

perfaining to the mefer

occoun! numbers and custome

numbers

address relatad information being verified

i coralated. This step aust be completes
out plans being put in place

follation
The smart meter instalation phase s one of
the mes

tica! stages wheraby the occuracy
o the readings datermines the success of

tion @

programme’s ravenue. reali

The scapad sile contains the requirements
for the installation such as the ponel wiring,
programming and fhe exo
ordinates. Sife instollo

out by tecms that comprise of 1

installer and the box instoller Depending
aquirement, normalisation activifies

o ranching, cabl

On completion, the mefer

e remote evailabilfy of the

meterfs} and then ensi

structure Is secure and poses no danger

Quality assurance checks and verifications

urance measures ore cr

stollations are corr
n dota is
ksare

that the

fegrity of the consumpfie

naintained. The quality assurance ch

comied outin terms of system vesificatians and
the physical aspects of the installations. This
component of the programme is critical i

ansuring future revenue streams for the utliy.

Sysiem updates and interiace confirmat

On completion of the feld instollations, the LPU
provide completed docur

tearms ation fe the

back office for verification and system updates.
Required billing interfaces barwean Cify Power
and City of Jehannesburg (Cal) are verified
ond any revenue recovery aclions required ore
ted. The sysjem updates that are required
pa intictive are also accounted for and frocked.
The domestic teams utilise hand held devices
o copture the relevant informatian during fhe

implemeniotion phase and o electronic job
cords are made available on completian of
woch installation. The downlooded information
s then transforred thraugh the interdoce to the
City Powwor SAP billing system for customer billing
related requirements

Implementation of load fimiting

The smart mater roll-out in conjuncion with
the RRP project hus providad the means for
City Power to enable their highly anficipated
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o be deple

Iiad limiling copabil
ustomer segmens

the Domest
of the lood limiting sirafegy is 1o provide
iy to mitigate: the

stomers an opportu
nesd forlond shedding fo be deployed during
sifuations where energy supply consirainis
ional beneits

ors experienced, Cerdain ot
e introduction of this
the

1o be derived with
technology are management of lood
ealth ond

Power gejd to maintain ol
remesinwithin the availoble maximum demand

requirements

‘accordance with the license

ogreements.
Load shedding is necessitated when the
nond exceeds the ovoilable
edding within

supply. Cureently, load s

City Power's domain is i ed by
disconnecting supply fransiomers uniil the
n of load is shed. Load

Timiting is an aftempt 1o reduce th need
disconnections because of load sheddi

stalled within

making yse of smart mef
the cuslomer premises

v a signal being

The process commences
sant 1o the customer fhrough the cusfomer
hem to reduce

interdace unit (CIU] informing
heirload to within a sipuloted threshold. The
smant mter will hen moniter the load 1o verfy
compliance by the customer. f the request is

nat odhered 1o the smart meter will disconnect

mpleted on AR Fg 12:

the moin slacrriciy supy

o the custome
Anh cepciunky s proc e i i s
few minutes o re lood and raconnect
the supply and monitsr fhe sitot

. I the
the
anracted or
disconnecied once again, On
raquiremen for the load shedding in the area
has possed, the power will be outomatically
restored fo fie <

oad s within the required threshold,

electricity supply will r

elsa b

s the

siom

The appraach provides the opportunity for

veluntorily parficipation in the exercise.
Communication fo the cusiomer will be

tfication. The

approach is cimed to

inimizs the impact
sting City
1o bolonce the required load against
the avoilable supply. From o customer

of toad shedding by ekt

perspective, the key benelits are rad
continued

blackouts, Iization of

critical opplionces such as security systems,

ssential lights, chargers eic. City Power is

currently fesfing the load limiling copability

n & Domestic customer population of over
5 000 customers which s
appro 53 MW of load thot con
be made ovoilable during periods of sup

able to yield

ately

through the RRE

The lon¢
out over 450 000 smart meters. which will
significantly increase the load that ca

constraints

be

mode available through he load limiting
approach. Hen
rall-out

as f

e smar metering
prograsses, areas will ba switched
foad s

ding 1 load limiting zone:

o supply areas are saturated with smart
meters. City Power is also embarking on o
comprehensive education and awar

ness
campoign in © bid o create the knowledge:
and understanding within the customer base
fo encourege parlicipation and utilisatian
the benefits provided by fhis fechnology

The use of severol print and vishol med
platlorms will ensure maximum outreach
o the customers prior fo fhe curlaiim
Ioads in the different orecs.

t of

Meter reading performance
An important ek
enable the impo reading
perormancs for tha existing customer base
within the

et of the RRP project s fo

LPU ond domesfic sectors. These

two customer sectors have: bes

v roceiving
incrensed focus by aligning the oulputs of the
woriaus irifctives that run concurmenty such
a5 the Auditor General (AG) perfor
reporting and the RRP programime
to ensure efficiencies in the opprooch,

nce

reler
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Fig. 13: Meter seatling performance skius.

the planning phose aimed to prioritisa
the customers that had averlaps on the
estimation reports and the Auditor General's
reparts, During the implementation phase,
instances where the meter readers identified
customer instollations that hed potenfially
been tampared with were re-routed fo
the RRP progromme o easure immediate
normalisation of the installotions. The
Incransed focus created through these
interventions i he last few months hos shown
significant improvements, The next section
provides the meter reading parformance
improvement evident during this period.

Results
Non-technical losses trend

The RRP has commenced in eamest and
significont strides havs boan made to date
in terms of the field implemantotion, systam
updafes ond account normalisations 5]
A significant ochlavement thus far relates
16 on arrest in the increcses experienced
in the energy losses trand tho is evidant
bacause of the successhul roll out of the
RRP initifives
The losses trand is expacted to reduce
signiicantly through sustainad efforts in the
ogramme and the mointenance of the focus
creotad. Efors should then be gaored towards
ithin

ifisation critsrio ulilised omongst the

P

since the commencement of fhe RRP and
the current siofus. If shows that there has
been an improvement in the meter reading
performanca over this pericd and there are
healthy signs of further improvement as fhe
initiatives progress with the roll-aurs.

Conclusion

City Powar has smbarkéd on the revenue
recovery programime fo increase ifs rovenue
realisation polentiol os well os to create
opportuniies 1o improve fs senvice delivery
copabilty to its customer bose. Efforts on the.
programme o dofe have yiekded fangible
benefis o the crganisation, Th inferim rasuls
achisved thus far demonstrate the significant
siides that have boen moda by City Powar
1o deol with tha revenue loss challenge in o
coordinated fashion. With the deploymant of
smart mefering and the immense potaniol
1o uflse the dota analyics hat ara made
ovailoble, the orgonisation aims fo further
streamiing fs revenus managemen! octiiliss
o the future. This will ensure occurale

Fig.
o the LPU side since the commencement of
the RRR

Fig. 11 lists the progress made to date
on the tasks complafed on the domestic
customer side. There are significant valumes:
of cuslomers in this domain and thesefore the
emphasis will be 1o ensure sustained sffort
over on extended period

Fig. 12 shows the revenue recovery achieved
o dete a5 part of the. LPU initiaives an the
RRE: At this stoge, the varicus inifiaives have
begun 19 goin the required fraciion and the
focus crevied needs lo be sustained in order
to complete the remaining tasks thot hove
been earmarked for the RRP [5],

The significant gain in the pilot feed-in
recovery inifilive has prompted veriicotion
exarcises 1o be employed on the remaining
Eskom and Kelvin sugply paints. The RRP hes
demonsirated the immense revenue recovery
potential that esists and the importance of
securing the revenue streams for City Power
fo ensure sustainability

Meter recding parformonce

Mator rmading periormance i o key focus
area for City Power in terms of ensuring
that accurate and timaly meter reading

sustainable levels thraugh o series of proaciive
maniforing and canirol mechanisms.

Revenua recovery inifiotives

On the revenue recovery front, significant
sirices have been made and the RRP iniiatives
have managed fo collectively secura over
R696 million in revenue. The recavery rota
also sheds light on the offsctivanass of the

are abiaingd lor th
of billing as well as relating fo the licensing
agreement fram NERSA. Hence fhis is 0 key
b

. biling and realisation of the
revanus owed ta the municipality thot will
enable the financial sustainability i strives
fo achieve.

The iniroduclion of the load limifing iniiative
in o phosed manner will significontly
contribute towards eosing the burden of the
supply constroints that exist in the courtry
Tha lnitiol roll-out hes demonstrated the
capabily of ood limiting that con be achieved
with the use of smarl metering fechnology.
The apportunity for an aliemative to lood
shedding has been eagerly recsived by the
residents of Johonneshurg who besn port
of the rall-aut. This technology holds great
promise into the fulure
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The real smartness of a smart metering

solution

by Christo Nicholls, Edison Power Group

Prior fo addressing the issue of smariness,
to in the context of this paper, namely: true smariness |
(even maybe impossible at times) not because o
rather because of a skillful co

difficulty, turmoil or even resistance,

fullness in the realm of imagination at the start of the
and the relentless, cohesive and collaborative effort until what was only once thought of

the form of tangible benefits.

Hence, real smariness is not on aftribute, but
her o skillful, well thought through and

New that a fairy eleberote definition and
explanation of the concept of smariness hes
bean presented, in the subsequent sacfions

the author will no1 only provide some history
around the smart meter solution, but lso
spack 16 the definition of such o solution and
how this can assist in providing selutions for
in the utility spece in o

tough questions
smart fashion

The realisafion that having an end-ta-end
solufien that can provide key information
on electricity usoge and evenls impacting
the refioble supply of it in a convenient,
infegrated, tansparent and outomoted
foshion, sow the light of doy as early os 1972
when Theadore Paraskevokos developed

o sensor moniioring system with digital

transmission capailities, while working for

Boeing In Alabama, USA

This he developed furthar fo the point where
he produced the first fully outomated,
cammercially avallabla, remote mater reading
‘and lood management system offer obleining
& US patent on the solution in 1974. Hence,
althaugh the smarl mefering solution is recent
in the country ond the African continant, it is
not new fa the global villege.

Howaver, the aggressive adoption af this
mathod of service provision within the il
domain really enly started urfolding in he
early 20005 and the biggest influenca facier
was not 50 much available technology, but
industry accepted standards and regulations
Uniil foday, the IEC 62053-21 specification
oddressing the cora mator slement sl forms

 key regulctory building block

Foc is, from the starl, the purpose of this
technology wes elévated cbove the basic
provision of an aecurate meter, but rather the
full ofaring of @ smorf methodelogy 1o obtoin
crtical informatian reloted o slectrcity supply
ond asscciated wilisation

Smart meter solution: defintion

The smart meter solution was born within the
aerospace domain, Alongside the military

domain, tha concept af solutian vs.technology

exiremaly well-ambedded and documented
in specifications, n.g. 1O 15288

Within the above-mantioned domains,
ohten

solutions or acquisitions 03 they

refarred 10, acknowladge the foct that, in
order to malerialise benefits (not necessorily
pre

mperalive fo have fit-for-purposs technology

cing defined defiverobles only), it is

Howaver, it s equally imperativa fo have -for-
purpase resources that can configure, deploy,
opercta and maintain the fechnology ond

fit-for-purpase faciliies fo ossist the resources
‘with the required pre-deployment, deployment
and post-deployment ackiviies. Fifor-purpose
policies and procedures which con guide the
resources o0

orious mafters. ranging from
fhe basis of canbiguration sirotegies, [e.g. if
do we configure

we want 10 be future.

the meter as import only), bi-directional ar

the author needs fo provide a pl

Fig. 11 An overview of icol smart elaring solufon archechurs

atform of what smartness really refers
s on the other side of achieving what seemed unlikely
§ a well defined route or abundance of knowledge or absence of
nvolution of clinging onte what only exists in its
journey (not in the journals of past knowledge oblained)

ally materiolised in

nel, as oll met

rect

u ing configurations

have o direct impact 1o which sxtant fhe
four quadront measurémént capabilifies of
the smart mefers can be used to assit with
future elecricity rebote progrommes linked fo
olfemative energy sourcas on the end-userside:
Lastly, 1o ensure the salution is properly
defined, the technology, resaurcing, faciltes,

d policies must be occuralely positionad
within an envire nt which is unique 1o
ch utlity. Within fhis enviconment sphere.

the uti

is faced with interesting chollanges

dieectly impacting the lower tier choices of the
solutions, #.g. due to budget does the ity
buy host or the software suite or emplay.or
autsource resources

Guuestions surface such as “what ore the
vorious levels of cuslomer angagements
mauired 1o snsure access fo preises?” as,

in the USA, the cancept of a communication

liaison officer (CLO) 1s foreign, wheraos in
Johannesburg it is-very often the difference
between life and deoth for lield warkers




The same éan be said of what is known o3
o mogician in the favelas of Rio D Janeiro.

Fig. 1 shews a pictorial overview of o typical
smad metering sclufion architecture.

Solution benefits

Assuming the ful
metering sclution wos implementad within

spectrum of a smort

the utility space, the solution o5 & whole
nas the polential to moteriolise the list of
benal

s per the various areas within the

spoce.
Firsily, within the sphare of the organisation,
the sclution directly confribules towards on
imparative paradigm shif linked o

Whet benefits the organisation wants o
see as oppased fo whol technology it
wants 1o acauire.

®  How we must manags alegacy resourcing
siructure and model to align with the
smort metering solution ond fhe benefits
anvisogod

the billing value choin, the smart
ion addrasses issues such ot

Nest, wi
mater solu

« Legacy dota issues, e.g. rectilying
discreponcy between updated desds
office data and outdated billing account
data.

implementation of smarfer ways o
addressing recurring queries a
complaints

29 to 31 March - 2016

ABSA Auditorium, Cape Town

Tel +27 (0) 21 959-4330
www.energy

Within the customer engagement domain fhe
solution enzourages upfront focused customer
engagements, awareness ond education,
ensuring the required customer buy-in is
obtined, o acesss fo customer premisas is
poromount. Also, intogrol o the solution and'a
divect contmibutor towards the customer service
level experiencs is o funciienal and
centre equipped with the required respanse
capabilitias which, in fum, provida the end user

 but olso:

sent call
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Conclusion

In conclusio

. this article highlighted the
foct that the notion of odoping on end-to-
end solution thot cen provide o meler with
smart functionaliies, but more importantty a
solution thot marries the relevant technology
with adequately trained rsources, squipped
facilities and well-defined policies and
operating procedures in o seamless way
50 that o brood spectrum of benefits con

aceess to highly-skilled respanse persannel
Within the growing domain of ef

ot
load manogement, the smarl melaring
solution does bring 1o the fore cutting edge
mathodologies f managing lood on @ mass
scole, informing customers on whot 1o expect
and when, plus activating either mains control
through limiting o« disconnection of loads.

Ancther key domain within the ufiity space
is the need fo nol only idenfify but exercise
conhol reloted fo clarms and field relafed
events thraotening the broader revenue
collection volue choin, Here, the salution
implicifly not enly records and reports fime-
stamped cccurrences of urwarred events, but
through froined resourcing and well-defined
policies provides o sustainable solution
addressing the ever-present non-tachnical
fosses within the utiry space.

Campus, ninsu

use.org.za/due

University of Tec

be , has made eniry info the
elecricity world in the early 19708 through
the eranculical spoce.

Howater, s of the.sarty 2000s tha uty spaca
latched onto these smart meter salusions fo
assist them in moterialising key service delivery
benelits in @ smart fashion, Nonetheless, the
biggest challanga stil s for uflites o accept
that, when implementing o smart mefer
solution, to extract the embedded smariness
within it s imperative o accept fhe facf fhat
ihey ore implementing much more than just
' meter and related scftware. ff noi, even fhe
smari meters and fheir relofed soliwore wil
wlfimately join an emborrassing list of very
expensive fechnalogy white elephants due to
the lock of the other crifical solution elemants.

Contact Christo Nicholls,
Edison Power Group, Tel 011 027-7111,
christo@edisanpowerco.aa

siogy

CAPE TOWN SOUTH AFRI
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Visual improvement and energy-saving in high-
mast lighting installations in municipalities

chréder

High mast lighting installations are to be found in almost oll geographical locations in South Africa. It provides
ight 1o areas whers either limited elactrical reticulation Is found or because It makes economic sense to provide

lighting or highway interchange

lighting in these areas. The typical

lighting or huge industrial sites liks harbours or mining sites. The provided lsvel of |

are

ht increases visibi

provides a sense of safety. It enhances the quality of life in those areas where no other artificial light is provided

and increase the night act

lighting and control technalogies emerging,
5 revalution ¢ ected in terms of the
ality of light.

Js) have bacome

years. Whether low watioge LED lamps on

ssed fo replaceh i hauseholds,

ur rendering and good visib

which is noticed dus 1o the white light the
" e, the and
lght-output oro just o few odded

advonioges the r can benafit, wher

lacing conventional luminaires with LED

rinaire:

g efficiency of LE

source becomes the mos! ecc

i

high n Jlation,

age LED luminaires used or
ons noed o sus

anditions which they are

§ s
150

ity and provides a safe environment.

luminaires
The huminaire housing, the LEDs and control
geor requ

* Com o,

& Machanically strong enough to sustain

tha nearest

e battom of the pols, while: still

paint at

rthe

Typicel distributions have

@ very high light peck intensity to be able fo
shine far enough
Lighting calculation

ould only ba repk

Lun

uvalent, if the replacament lun

ol o i ok ik et

sanse. With

& current power shorages

2301m/W

System design
9 & luminairms per pale

300 m o

ved minmom [ux fove of 1 b

d reducing the light

ainder of the right

= Equal or higher lighting levels.

o Better colour rendering.

rol of light

mastsare oleady ex

directly

llad, the aim would

each HPS ar metal halida |

High o
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Fig. 3 Spocific photornetrical dhstebutions
desigred for high mast ighting.

400, 1000 or 2000 W, with the equivalent
LED replacement. The spacing betwsen the
high masts and the achieved lighting levels
are fixed volues [see Toble 1).

Total cost of ownership

In most instaliations energy savings can be
ochiaved, Additionally, the white light with
its inherent higher colour perception could
convince end-users fo sightly lower the light
fewels whilo stll having tha parception of
aqual visibility, Therefore even higher energy
savings con be achieved 1 light levels of the
LED replocement are slightly lower than those
ofthe LED luminaires. With fhe added beneit
of mointenance reducion, the breok-even
point of gn HID installotion compared fo an
LED installation is further shorfened.

Control system

There are o number of confrol systems
ovailable on the morket ond con be ecsily
integrated Tilo most luminaires. The main
odvantages of such o system are:

o Total encrgy savings of mare thon 50%

Savings 6n maintenance costs.
ity 1o observe the lighting
amotely and act immeditely
when there i afaiure o non-performance.
The abilfy fo add comera systems, which
ore fechnolagies beyond the lighting
concopt but con easily be infegrated.

Improving operaticns management
Very ety aceassible and a clearly siuctured
report system allows you o monikor and ossess
your lighting installation independently and
provides the necessory information fo wisely
manage fhe network throughout its Hetime.
By limiting maintenance operations, you will
reduce your operating bills ond minimise
lighting disturbances

Fig. 4 Loyout of high mast
inslaton.

ROI
(return on investment)

Fig: 6 Totol cost of cowmersivp graph.

Total cost

HID installation
4D installation

Fig. 7: Ratum on investmat.

Light on demand and anly when needed

Lighting public spaces when they are not
being used is o waste of enargy. Dimming
scenarios and light-on-demand features
can adapt the lighting o he real needs of
the ploce and the time. Simple solufions like
motion detection sensors thot con operate
on aither individual lighting poinis or on o
complete network

Eoch luminaire level con be configured
individually with saverol parameters such
a5 minimum and meximurm light outpu,
delay times from minimum to maximum ond
durotion of on/off times

Reliability ensured

By monitoring every luminaire, the control
system prevents folure by defecting problems
(broken lomps, device temperature, surges...}
1 problems ariss, the sysiem switches 1o o
deloul programme, ensuring thal the lighting
instelltion does ot turn off.

Conclusion

‘With the recent fochnology improvemants, LED
floodiights ore certcinly able 1o equally raplace.
HID luminaires while achieving substantial
‘energy sovings or at least matching the power
consumptian of the HID luminaire. With
odding the remote control and monitoring
options while also saving costy,on the low
maintenanca on LED luminaires, the rturn of
investment for the initcl higher unt cost of an
LED floodiight is quickly reached, somefimes
in under 2 - 3 years

With the added benefits of LED light such
s the higher calour rendering and befier
perceplion of calours, areas it wilh LED light
016 often perceived as being bright, friendly
and safe, which certainly adds 1o the overoll
satisfoction of the cifizens li
this kind of lights.

g in areos fit by

Contact Doniel Kosper, Beka-Schnider,
Tel 011 238-0067,
d kaspar@beko-schrader.co.za
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Electrification of informal settlements in

Johannesburg

by Phetole Moagi, City Power

of informal

is aligned

priority. Access to electricity will

have a substantial positive impact on the quality of life of the recipient communities. The programme will improve
revenue collection; reduce electrical and nonelectrical losses, carbon footprint, and security of electricity supply,
reduce illegal connediions in and around informal sefflements, efc. The investment by City Power in renewable
energy and energy efficiency is significant to improve lownship economic, sociel, cultural and snvironmental

impacts of energy
load shedding, calls for

and in South Africa. The current capacity constraints and

ures, Current

enes

relatively little to primary

gy
energy and even less 1o the consumption of commercial energy. This paper examines alfernative energy options

for proy

In the past, bosic energy needs were
edequately met by slectricity utilisation in the.
household. In terms of the “Ensrgy outlook”
published by the Department of Encrgy in
2013, it is estimated that tha energy use in

typical housshold is as follows:

o Cooking: 41%

« Water heoting: 32%

* Spoce heafing: 12%

 Rehigerotion and entertoinment: 10%
e Lighting: 5%

The above siatisfcs indicates tht the almost
two thirds of our energy neads con be met
wsing efficient thermal (heat) energy sources
i furthar estimated that houssholds make
up approximately 17% of the national
demand of electricily. In addition, electricity
tariffs ore expected fo increass significontly in
e next three years due 1o the capital costs
of new generation copacity and higher costs
of Eskom to mainfoin on ald flset of power
well o the increoss in the cost of

nentol compliance

stofions

In line with the constilutional mandate
and the commitment made by the City of
Johannesburg's Mayor, Councillor Pa
Tau, the City of Johannesburg infends
1o improve sarvice delivery of energy tg

formal setlaments. This will be done by
ensuring thet & package o

avative energy
suring that the
basic services meet the expeciations of the.
residents,

solutions is provided, while

City Powar has developed a concept fhat
brings together @ number of

o Tho sefilement should ot be encumbersd

Servituds
- Under hi
Road or rail reserve

Fire-prone area, flood-prone oreq or
flaad ploin

voltaga lines

Environmental issues

- Storm water refention or defention
pond
- Private land

Unsiable land

Should be in an orea that

any
ofher heath or safefy hosard such as
jump sites

» The area has ot been identified for
wparading or redavelopment within fhrea
years

©  The word councillors have been consulied

regording fhe elecirfication of the setfement
» The communily support the proposal ond
wiling to:

Co-operate with the opening up of
oxcess roads where necessary

Keep these access roads clear

Supply and organise kocol lobour where
required, ond help preven tompering
with of on selling of eleciricdly supples

Policy implications

Soma of the informal setlements are situated

g sustainable solution for informal sertlements and promotes renewable electricity.

in peivate land. In these instances, it wil be
required of the city 1o negetiate with propery
owners. fo enable provision of electrical

ete is o need to find ‘solution on how
1o provide minimum acceptable slectricity
services at the tion to
Category 3 informol setflements The policy
guidolines are based an the grounds that
Category 3 informal settiements wil in fulura,
be upgraded o Category 1 or 2 and fhereaffer
sarvices will be provided

rrant

Dof - Non-grid electification policy
guidelines (19/03/2012); Criveria

Non-grid systoms should not be Installed with
2 km from a grid line.

The lowest capacity grid supply cannot be
supplied within the copital axpenditure limit
Consider future grid electrification plons. The
orea folls cutside of the 3-year grid plan.
The identfied areos must be included in the
Municipal IDP

d distributor in tha! area
must confirm areas or housaholds that would

Eskom or lice:

not recaive grid electicity in the foresseable
future and grant parmission that non-grid

lechification be provided in thoss areas

A cost banefit onalysis wll afso be considered
1o determine whether an area will be electrified
via non-grid or not,

On sl landi (e
ia kel 1o go fhrough i s upgroding)

in order ta assist government in this regard.

Electrification of formal household:
traditionally funded by tha Deparment of
Energy DoE]. However,informal seftlem

fall cutside of the Dok progromme (gran)
dus to prerequisite conditions that must ba
met o quality for the subsidy. The Dok criteria
ore lsted below.

‘case bass upon appkcation by
fhe departmet.

Toble 1

s for the electrification

{DoE, p. 8).




hile copper is an excellent conductor of electrieity, it

e of resistance to the fiow of cle hrough it. T

some ting w in the eable. It is

niormal for a pre ed cable to feel warm
prolos . f the diameter of cal

the level of current fi hrough it, ths

a potential fire ha:

ven amperage level

vely than propery

sized eable. However, larger d
per metre than smaller diameter ause of the increased

opper strands. Therefore, oversized Cables may not be

y dissipated in cables i frequently ignored.

Many cables are installed with a condu e designed to be

the minimum permissible size to avoid overheating and volt drop.

The sum of losses due to resistance in conductors for renewable

nt.
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your fam
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Fig. 1: Faraflin consumption by income and efociriieotion gross
&

ey Resourch Cenire, Universily of Cope Town)

INEP: The programma will contribute in
achieving universal access to slectricity.

i the Energy White Papsr, cognisance is
takan of tha fact thot many people informal
setfloments aro living betow the poverly line
and have limited abiliy to pay for goods and
services

Illegal connections affects the surrounding

areos, couses overlood, interruptions,

revanua losses, unaccounted slectncily usage,
electricol losses and complianca to NRS. 047,
NRS 048 and NRS 034, Section 101 is also
offocted; comploints and pefiions sre also
recaived irom the affaciad oreas,

NUSP [govemmeni auteome 8): susiainable
human sefflements and impraved delivery
quality of lie. Infarmal seflement upgrading
includes naticnal pririty programmes such
as NUSR

Legal and

Sections ? and 25 of the 1996 Constitution
squitable accass ta land, and to promote
squality

The Sauth Africa Housing Act 107 of
1997 ond Housing White Paper of 1994
{livelihoods) Section 2 (1] (i) Eradicate
informol setlsments through, demalifians,
evictions, controlled fransit camps and
criminalisation of land invasions.

The programme in its current form seeks o
comply with Section 13.2.2 “Principles of
the programme”; qualification for benelits,
stand sizes, suitoble fand, and demolition of
shocks: from Department of Housing (2004b}
National Housing Progromme. Upgrade of
Senlements

Currently the majority of these informal
setflements oro illegal connecied (eleciricity
thafi), exposed bare wires, unsafe and not
conform 1o elechrification stondards and

i (NRS, SANS, Section 101,

implications

Environmentol issues, unsioble lond, dolomitic,
flood ploins, unpleasant ond harmiul goses
Seghion 26 (2) of the Consifution idenfifies
the rights o bosic needs and the provision
ore found in the Bill of Rights, antrenches the
right of sach citizan to adequate housing,
healthcars, food, wates, sociol securty ond
education.

Section 27 (1) {a) (b) and (c} endorses that
each citiren hos the fight 1o occsss proper
senvices and infrastructure such os heolth cara
sarvices, water, electrieity and sociel security
Section 24 [a) (b) confirms the sights i  ve
a suitoble environment ree of harm 10 he
ar wollbeing, Bill of Rights (Chapter 2 of the
Constition).

Section 25 children's rights in ferms of
housing, shelter, basic health care and socicl
servicas (sustainable anviranmen}

Section 152 (1) (b) and {d) ansurs the
provision of services 1o communities in o
sustoinable manner; (d) fo promete o safe
and healihy environment,

Cal etc).
Safety and copocity

City Powar in conjunction with JPMD
constontly remeves these illegal connactions
lilegal eanne

ins to infrostructure and
non-payment of raies account diminish the
revanue bose of the Cily fo provide services.
National Environmentol Management Act
2004 fAct 10 of 2004) (NEMA): services should
be 32 m "from a rives, fidol logoan, foke, in
sirearm dam, floodplain or wetland” in the ons
inten year flocd lineyrive, siream or weland |
or with 32 m, which & greter, from the bank
of @ river, siream &r wetland.

New approach by City Power (gas
and photovoltaic)

The scops of this section of tha proposal is
o provide aiernative solutions for the supply
of two plote gas stoves sutable for low cost
housing in ordar to improva living condiions
of homa occuparts and ot the som ima lower
the demand on the alacticiy grid

The following clternatives are provided os
part of the scope described above

 Cylinder sizes kg and 9 kg

« Freesianding cabinei for gos siows ond
gas cylinder with o without smoll drop-in
basin or removable plostie wash basin.

The scope also cansiders logistical options
for the supply of LPG and LPG cylinders 1o
the relevant communities.

Legal requinements on gos

The approach needs 1o be safe and comply

with the relevan sianderds. These standards

include the following

»  Occupatianal Healih & Safely Act, 85 of
1993 and Regulasions (OHSAS).

 SANS 10087-1: The handling, sorage,
diséibuien and mainfenance af fiqueied
petroleum gos in domestic, commercial,
and industriol instollations. Liguefied
petroleum gas installations invohing gos
ssorage contuiners of individuol copacily
nat exceeding 500 | and o combined
watter capacily et exceeding 3000 | par
nstolation.

and industral installations. Storage and

filling premises for refillable liquefied

petroleuim gas contoiners of gas capaciy

nof-exceeding 9 kg and the: sioroge of

individual gas containars not exceeding
[

Steps to ensure compliance fo the relevant

SANS codes

Based on fhm above-mentioned sionderds, he

following will be done o ensure compliance of

sach installafion:

 The twa plate gas stove will be equipped
with & flome ez device a3 an oddiional
soety feature. Tha flome-lailure device
shuts down: the gos supply when the flome
of the burners goes out ler seme renson
or anather.

« The twa plote gas siove wil be placed an
196 0f a custom mode free sianding cabinet
with an incombusiible fable top.

o The cabinet design ollows for a well-
vertiloted and designoted space for the
gos cylincer

® Alook fest of instolled gos ¢ylinders and
two plate gas sioves wil be conducted

o A cedicate of complionce will be issued
for vach installobon

» Home ouners will sign the COC 1o toke
cognisonce of relevont sofefy standards.

Benelis 1o using gas for cooking compored
1o paraffn and elacncity

Providing LPG to communiies s baneficiol in

oy wops. Mony pecple use paroffin os their

moin fual, especially or stoves. The following

16 s0rna of the dangers experienced with the

use of poraffin

o Parafiin is highly volatile, much more
10 thon LPG, which means accidents

an n ‘more easily, resulfing in

can hay
devostofing bums ond fires.
o Paralfin is olso often consumed by
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Fig. 2: Typical gus defector.

children, who mistake it for cool drink,
@ mistake that cannat happen with

releases toxins info the
unlike LPG which is cleas-

« Paraffi
enviran
burning,

LPG s alsa becoming an ever-ingreasing
alternative fo elecricify

Some of the benelits of using LPG for cocking
@ Less dependent on slectricity. By keeping

a spore qylinder of LPG on hand, the
spted,

homegwner is assured of an uniner
refioble source fuel for cooking,

® Using alternative fuel sources helps
reduce the negative environmental efects
of producing eleciricity

s Reduced corbon footprint by os much as
50% simply by switching from elec
tor gas for caoking

o PG is well suited for use indos
it s inherently clean and bu
smoke or residual parti

* PG highly contrallables and eficient with
rstant heot ond immediose heat reduction
for loster, more economical cool

o Reduced lood on the coun

swretchad supply
usage times.

especially durir

sofe ks electricty,

o PG is completel
when used correct

eroctly.

ming o more affordable
city. “BAU” (Business

as usuol]

e is o firm belief that eleciric

expensive than paraff

y is mors.

ond beyond the
affordability lavels of m

y households,
although research studies comparing the
relative cost 1o cook with different fuals
and their appliances show thot eleciricity is
significantly cheaper ihan both paraffin and
jor borrier ta incraased LPG
that it is not safe, particulorly that
cylinders may explods, which iranically ksops

use is e

N © 5t AMEUTechnical Convention?01 5
= :

v households contin

gt 0
 fuel with comparatively greate
(Sourced from: Energy Reseor
University of Cope Town,)

“The Energy Act eloborates on and makes

andotes 1o davelop programmes
relation 10 various aspects of energy supply”.
Some relo

nt parts of the Act are outlined
below: The objacts of the Act that are relevart

or

to households ond safety include: (1) provide
cerioi
that perain o energr. [Energy Act

sclety, heolth and environment mafters

8.)

Gos detector
A gas detecior and alarm may be considered
a3 an opfional exiro fo detect leaks when the
requined
by legal standards, it may further enhance the

appliances ore in use. Though

sfe

plementation of the project. The cost
of 0 gos detector, with sensor and olarm anly,
is in the order of R2250 (sxcluding VAT), A
detector with sensor; alorm and cut-off valv is
in the erder of R3780 (excluding VAT)

Cylinder exchange depot and,
flling premises

or cylinder

The properies of LPG and LPG ¢
provide o lot of flexibilty in the handling,
storage and distribution of LPG. Cylinder

oiners

We protect light everywhere... protection relays!

We are

We have
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‘9 Sola pawer and AC power aalaole € solar power and AC power not valae

i
% | |

g
.

exchange depots and filling sites, whether
large ar small, are widely and effectively used
in the LPG indusiry.

bulk LPG lanks are

highly regulated and controlled dye fo

Larga filing sites

legal and unsafe filing of gas
eylinders. These large filing sites olso bave
and pose a bigger threat
10 the local community. Lorge fllng sites are

more gas on si

normally sifuated in indusiral areas and are
mars suitoble for the filling of 9, 19 and 48
kg cylindars on a largs scale from o bulk
LPG fank.

The nature of exchange depots and small
g siies lends itsalf positively toward
the creafing of susioinoble SMMEs. As an
allernative fo large filling sites, smaller Hiling
sites can be considersd of alieady existing
businesses with

the local community.
Exemples of these can include fillng stations,
hordware shops, and general dealers. Small
filing sites are mare suoble for the Hiling
of smoll hausehold and camping cylinders
{smaller than 9 kg)

The following are. banelits in using existing
SMMEs:

.

The filing sites can bo implamanied on
cxisting business promises.

Licol deolers have olreody established /
client

Locol declers are in accessible arsas fo
the lacal communily.

Locol dealers ore already entrepreneuril,

Filling stations already have fire
daporimant approval ond aemendments
only vl be roquired.

A proper salaction process can be
implamented 1o identify the best local
sevice provider.

1t is racammended that small cylindar filkng
stes be established through alrady existing
SMMES in the locol commurily. s important
that o reputable gas suppler be oppoinied
o develop and support such filing sites. This

[ |
.
o8
4
)

Hame

s it g

Fig. 3 Typical solor system confguror

will ensure that legal and sofefy requirements
are adhered fo

SANS 10087-7 refers specifically o the
storage and lilling premises for refillable
liquefied patroloum gas containers of gos
capacity not exceeding 9 kg and the storage
of individual gos co
B kg

ners not excaading

Cylinder exchange depot

Cylinder eachange depots ara widely and
effectively used in the LPG industry. The nature
of exchange depofs alsa lends iself posiive
toward the creating of sustainoble SMMEs.

iy

Some of the relevant legal requirements for

cylinder exchange ond storage depots are

The storage arsa sholl

& Not be locoted inside o building, but in
an open, well-ventlaled area, and shall
be used exclusively for the storage of LPG
contoiners

o Be so located as 1o eliminate, s for os
possible, exposure of the containers o any
excessive rise in femparature, corrosive

or vapaurs, other highly

flommable substances, physicol domage
and tompering by unauthorised porsons.

8o kept clean and fras from any
oceumletion of combushible matier, such
as paper. Any possible source of ignifion
sholl not be allawed in o storoge arsa
An orea of ot igast 3 m in all directicns
round th perimeter of the siorage area
sholl bakept cloar of gross, weeds and
other combustible matter, including any
electrical source of ignitian hat does nol
comply with the raquirements of 1one 2
equipmen!

Be provided with fire-fighiing prosection,
and where this cannot be achieved, o
rationol design as given in SANS 10400
shall be appled.

opertions, the use of
electric grinding fools, and smaking, shall be
probibited in the siorage area, and symbalic
solely signs.

Teoieing and qualificotion for Filing sites

« Qualifications, fraining and experience
of operaiors: The employee carn
cut the inspection, filling and handlin
of containars in terms ol this porl of
SANS 10087, shall have had the
appropriate technicol and practical
training for the fypa of work underioken,
the proof of which bath employer and
employee shall documant.

 Record of opercior raining: Arecord shall
b kept on tha premisas of the froining
undargone by on employee. This record
shall contain the iraining course syllobus,
the name of the rainer and fhe name of
the troinee.

o Authority of qualiied operators: No one
sholl inspect, fill or handla a contoinar
unles

He has been duly froined.
His iraining has been recorded

= He hos been found competent fo fill
cortainers in occordance with this part
of SANS 10087,
Photovoltaic

Access to proper ighting is especially important
for City Powe, 05 pupils noed propr lighto do
homework and o study for the exams.

A 230 V system consisting of & 3 KW micra
grid system leaturing PV panels, batteries,
chargér ond inverler. The system is grid fied
foeding solor energy back on fo the Cily
Power grid

This system con be used o put access solor
enengy back onfo e notional grid. The system
can elso be divided into 500 W and 375 W
per shack (3 kW systom wil be used to faed

, provided

gl Iigimportant
1o further. “PV module’s

are complied with. All potentiolly dangerous
aciviies, such o the use of open Hlames,

voltage output is actually o varioble vlue
thet is primarily affected by temperature”



Impedopyo’ 1o power quaiiy meters in one

Vectol]  sigie eeder power quality rec

Power Quality instrumentation
of the future - today.

Bringing Quality to Power.

Multi-function power monitor with GPS locked time synchronisation:
nt -IEC 61000-4-30 £d 3. u CI.;\ -A)

* Power Quality Measur

sducer - Mo
or Recorder

eitesiniioty ica



B 2 5thAMEUTechnicalConvention2015 B s RS SR
————————————————————— e

Conclusion

The World's Most Efficient
High-Capacity Transmission
Conductor

| Twice the Capacity of ACSR
\ 30-40% Reduction in Line Losses
| Proven Reliability Worldwide

Electrical
Wholesalers

info@arb.coza | 0861 272 835 | www.arb.co.za
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MAKES DUTAGES A THING OF THE PAST

T I L g
From smart meters to comprehensive analylics, we're finding the right data
and using il to help utiities better manage the world's energy resatinces,

Together, we're ereating a more resourceful world,

itron.com/resourceful
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advertorial

Low life-cycle costs give concrete poles and masts the edge

South
Aveng Infr

Jveng Infraset poies ond mosis are being used
countrywis, not ony in ol and municipal
appicafions, but in mining, privare. property
development and indusiral estates. Thay ore
monulacured o word-class qually siandards
in 150 9001-2008 ocerediied faclores
Gouteng, KwolikrNaiai ond the Norhem
Cape. and am avaldbie In 0 wide fange
of langths, sengihs and sizes. Designed 10
‘comply with most MV and LV ine requierments,
they also conlorm fo Eskorr's DIC 0106, vaious
SABS and Transnet Fréight Rol spsciications.

Experence  woidwide  demensiotes  thot
duting ther Hetimo preshessed concrafe pakes
e mainsenance-fiee. Urilke cher: materials,
concrete polas don weoken over fme ond
o resstant 1o insects fre, rof and conosion.
The envionmentaly fendly noture of precast
Concrete alsa Means Mt one is ook 10 1EdUcE

fhe dependence on the use of Mydbcabons
for heaing fmber poles wsed for smior
appicatons. Concrele polas hove N0 §C100
metal volue ond ore fre resisiont

veng Infioset prestessed concrete mosts
e being widely used for tne replocement of
sieel 1ol masts for electical oveheod tack
equpment (OHIE] in e olechified 1Moy

envkonment not on ol in coostal areas but
0iso inkandl, The overcl Ife-Cycle costs, staring
from consiuction cost savings and he king
fem maintencnce sovings make this an
auiomaficaly viabls atematve,  esceckally
when one consdes the kige copial
vesiment and long fesm mainfenonce cost of
owning and mainiaining an elecirtied oy
system

For exomple, in the coastal oneas of KwaZuki-
Notal, the compnay has suppied prestressed
concrete masts for the replccement of
conoced stesl Masts on several sachions of
Hock These Inchue o +30 km ral Ink between
Munzini ond Empongent where 1235 masts
wore suppied fo Tionsnat Copital Projocs fo
support the CHTE systerms on the e, Similar
‘profects have and oie being underaken i fhe
Richards Bay area.

Prasiossed conciete masts hove olso been
used by Tiansnet Freight Rt for he instaliaion
of a supplementary eleciiclly feedsr sysiern
Jo bocst the power supply fo he ovemsad
frack ine on the SakdanharSishen ore e As
section of the Ine wuns odjocent 1o he Atiantic
between Standfomein and Sakianha, whewe
500 §pIGy quicky Conodss anyihing made

(OHIE rmosts manuochued by Aveng ficsst rec
nskabect o s ot e batwoon Bioge Gy
it KwaMOs 7 AU NG,

Tel 011 813

siwat-ighiing poles how been mpkced

of stee, the Inert properies of prestessed
concrele poles are espacialy valuabla. In the
chiec, inland. envionment befween K mberey
and De Aoy prestiessed conciéte mas's are
being Lsed 1o the double ine saction of the
Transnen Freight Rall nefwork.

In addfion, their high strength 1o-weight rafics
piaces them in @ class of fhek own,

Aveng Infiasef’s prosiiessad conciete poies
have been successiully deployed for medum
ond low volloge reticulanon for  mojor
municipatiies fhioughout he country such o
ity Power, EThekwinl, Erumulen and the Nelson
Mondela Bay Meto, Most tecerty, Tekom
the KwaZliu-Nalol region, hos instoled
sevenal poles 1o 1epioce problematic: support
shuchues Ceviously Lsed for ter fhued ne
feiecommunication disibution network

In the greater Gauseng aiea, many housing
projects have been suppld win prestessed
Fshaped poles by Aveng Infosst some
of which include: Flewhof In Roocepoot
(3000}; Windmil Park Bxt 16 and 17 in Boksburg.
[248); Paim Ridge, a township situcted close
o Koflehong (533k and Winnle Mandelo
POl n Tembisa (1000} Moreover over
15000 concrete pokss have been used by the
‘eMmekwni municipalty for the elechification of
vorious fownsnips. Ahough he programme
s sl being roed out, concrete. poles were
first suppliad for the slectiicaton and sreet
Fghting of Bove o5 iong ogo a5 1994/5,

N Spngs  the Ekuhuenl  Metropoiton
Municipaliy hos replacedt vondal-prone sieel
stestighiing poles wiin over B00 preshiessed
Hhoped concrete polos.

Metharnane Maknuro, Aveng Infraset, Procuct
Monager, Aveng Infioset, advises ot poles
and masts are designed fo Giferent ufimate
foaas depending on fhe shength and lengih
required.

“Howeve!, we oways manufactiue them 1o
guaantes maemum shangth and s 1okes
1he guasswosk out of line design.” he adds. “We
dort really st sell prestrassed concrefe poles,
we do pre-constiuchion fiaining, acvse on best
proctice stocking, handing and fransponiafion,
N 5t CONSIUCHON agkice and... ochualy we

sel . ha sy

A AVENG
INFRASET
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BDE Consulting Engineers

CAR!FRO

-

ELECTRICAL AND MECHANICAL
IT AND COMMUNICATION
GREEN BUILDING
ENERGY AUDITING
PROJECT MANAGEMENT
FACILITIES MANAGEMENT

Our Services (1):
o Substation Earth Elecirode
Design

ssion Line L w;nm
Performance Assessment
Improvement

* Earihing and High Voltage
Numencal Simulafion
\Lm:s:e stc mhue

nd

Comsol wln ohyicse)

¢ TERRATECH

Optimised Solutions in:

ve ™
EL-DURIRES  www.carifro.com

PIENAAR & [A’Wff

Epreens i e

ey
gt

HAABGEWEIDE &
INAEHIERS & PO TR A PpERS Blectrical Infrestructure

NIV ECELTAIC * Master Planring
ENGINESNS B PO ik i s
Industrial Developments
Residential Developments
Energy Audit & Management
Elecirical Instaliations

Emergency Generators/UPS
CONTRIBUTING TO THE 5;':;@ it
INDUSTRY SINCE 1984 office

76403 981 4320 F, e 953 nzey
Tei: 012 998 5219
Fax: 012 998 5210

E-mail: mail@erwee.co.22

Www.plenaarerwee.co.za

& > Inspired Intert.

Electrical Transmission
& L

Design, and Analysis
> Load forec:

asting & Modelling
sting & BOMs

> GIS/CAD
> Energy / loss / Tariff management
> Fault & protection sralysis
> Motor starting & Harmonics

SO MO

ticmaster.com
7 31765 6650
Emaik: suppor

www.igoda.co.za
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AMV12
12KV Midmounted AIS

SBV

12KV Floar racking AlS

GENIE EVO

12kV Fixed pattern AIS

GMA/e
12/24kV Fixed patiern GIS

4
*-!I!l!ﬁ
,

MINI SUB
12/24KV up to 1000 KVA 5
12/24KV SF
FLUSARC P e
3oy Ses inatimer BES 12k Oil insulated AMU

MV SWITCHG
MEET THE TEAM A division of AC EAR
and partner with ACTOM for turnkey
medium voltage energy solutions

okkie.van
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Can you afford NOT
fo receive the industry's

leading journals?

The A - Z of construction, mechanical, electrical
electronics, computer, information, communicoﬁéms,
geomatics, surveying and GIS fechnologies in all
aspects of engineering

FOR

engineers, fechnologists, fechnicians, artisans
construction and installation contractors, crch,ileds
surveyors, GIS pracfifioners, spatial analysts ¢
managers, educators and researchers 4

- Industry and institute news

- Technology news

+ Market information

» Company, project and product news

« People and event news

. Views, comment, opinion and analysis
- Useful technical articles

- Research papers

Subscribe NOW!
Please book me a one-year subscription to the follow%é
[ EngineerIT 0O Energize 0O Vector O PositionIT
per journal per annum inc. VAT in SA; R1593,00 no VAT out of SA

Title Initials. Name.
Surname it
Company. Department.
Position E-mail

Postal Address.

Postal Code
Province Country
Phone Code. Number.
Fax Code Number.

Signature.
[ New subscriber [ Renewal 0O Tax invoice required

Contact Gail Joubert E-mail: subscriptions@ee.co.za
Tel: +27 (11) 543-7000 Fax: +27 (11) 543-7025 or 086 524 6714
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The Association of Municipal Electricity Utilities
(Southern Africa)

Cope Paninsula University of Technology ... B9
CBl-elactric: Africon Cablos.
City Powsr .

LEADING THE ELECTRICITY DISTRIBUTION INDUSTRY




“City Power Contat

Report illegal connections
Call us on 0800 00 25 87
email: anticorruption@tip-offs.com

Help Combat Cable Theft!
Report illegal activities at 011 490 7553
or toll free 0800 002 587

Report faulty streetlights

from your cell phone at citypower.mobi
or ‘log a fault’ on our website
www.citypower.co.za

’ ]O'Wrg %ty Power

& world class African city



Powertech 3

Power brings dreams to life and tums opportunity

into reality. Wherever there is electricity, there’s a human
being wha's empowered in some way, and that's what we
at Powertech exist for.

of Southerr
electronic
range of proe




