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Abstract

This paper i the valuable result ofa joint effort amongst
Tuas Power Supply Pie Ld, one of the leading etailer i the
new electricity market, Singapore Turf Club and Quality
Power Management Pto Ltd (QPM), a sorvice provider in the
power andclectrical sectors. It highlights the important

as an effective means of energy management in a rapidly de-
regulating electricity market. The Singapore Turf Club
through its experience will highlight o case study that
underlines the usefulness and effectiveness of SEP in creating
savings.
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Introduction

Liberalisation of the Singapore electricity market is finally
taking shape. For over 30 years, the Singapore electricity
industry had bean vertically Intograted and
owned. In 1995, despite being ono of the smallest markets in
torms of demand size, Singapore became the first country in
Asia to kick-off de-togulation of the electricity market. The
nation is now into the final phases of implementing the New
Eloctricity Markt or NI

Under the NEM, electricity will be traded between
generator companies and rotailers through a "real time’
wholesale electricity market, a (mupu\er\nwd whlesale
auction market ot uy dministered by the market
opeatr - Energy Nkt Company ()

Government

Ema ieholas_ neo@tuicub comsg

Gonerator companies submit bids to the wholesale
electricity market o sell olctric of their generator
sets. Retailers procure electricity from the wholesale
clectricity market to sorve end consumers. The wholesalo
markel is subjoct 1o spot prices which can be volatile. A
liboralized eloctricity market croates hoalthier competition
‘amang electricity suppliers allowing market forces to dictate
pricing,
Consumers that have boen declared ....,x..,l.,m.‘ B
procure energy independently from licensed electricity
retailers. The process of achieving conle;lumhty and
procuring energy from a licensed rotailer is simply termed
Strategic Energy

SEP is a systematic, costoffoctive and officiont method of
energy procurement. It is rapidly gaining popularity among
clients in the commercial and industrial sectors whero enorgy

g

Procurement or SEP.

consumption constitutos asignificant amount of their
operating expenditure. When applied correctly and with good
management commitment, it is a highly efficient tool in
turning a cost-centre into a rovenus-generating centre

New Electricity Market (NEM)
“As carly a5 1 October 1995, Singapors bogan the reform of
its clocricity and pipod-gis industris by soparating tho
oo o 1o oprona s S Fove s
weablished 1o underake 1 pocgos
yermions of e bl Dl Board (FUB). PUB s e
constituted astho rogulatorfor the nowly roformed alectricity
and pipod-gas markets. Singaporo Elctricity
operating on 1 April 1998 a5 the wholesalo market for
dlecticty.

Pool started
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fware comprises twa distinct areas - energy market

cloaring ongino and market sottlomont system (managod by
the En kot Company or EMC and the eloctronic
 retail settlement syste agod by

(A commenced

nergy Market
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Currently, the licensed retailers in Singapore are: Tuas
Powor Supply Plo Ltd, SombCorp Power Pla Lid, Keppol
Eloctric Plo Lid, Senoko Energy Supply Plo Lid, Tractobel
Asia Pto Lid, Marubeni Petroloum and Seraya Energy Ple Lid

Managing price risk

To manago price risk in the NEM, power gonorating
companies employ a v f tools to hedge against price
Shart or lang-term financial hedge contracts can
1o volatile spot prices. These coniracts may

i vertially inegted monoply held by Singpore vl
Power (SP) cruate s 5P was both,
ekt opartos and. power \)ﬂum optor through s b based upon an sgoed
Supp d Por

In 2000, the government decided to mu> open the electricity
market, In Apri divested its two goneration
companies and confined its undertakings to the clectricity
g grid. Enery kot Aoty (M) s formed on
1 April 2001 to take over the regulatory functions of PUB

whilst functioning as the power system operator for the
electricity and pipod-gas markots

Figurs 2:Singapors hles
Souree EWA 2007
Power Supply Lid (PSL, a subsidiary of Singapore Power
Ltd, will continue to supply to non-contestable consumers
but will cease to be an electricity retailer whon the market s
fully liberalized. Instoad, PSL will be the Market Support

price for a dofined quantity of
electricily (or reserves) at specific times. The most common
typos of bilateral financial contracts for a power generating
company aro Contracts for Difforencos (CIDs).

CiDs aro bilateral contracts betweon power gonorating
companies and retailers entered at the discrotion of the
participants based on agreement to a CID hedge strike price
and the volume of energy coverad.

Vesting contracts
esting contracts are a form of CID vested on the incumbent

a spacifio
contracts aro (o

power genorating companies by EMA f
transitional period. The objoctives of vesting
limit the potential misuse of market power by the larger power
s and e prics ol When o

ket Support Service

price. exceads contract price, the
Licenseos (MSSL) pays the gonerators the. ieooen s i
ersa when spot prices fll below contract price.

Divestment stratogy

o noxt stago of de-rogulation is the
divestment of the three generation companies owned by
Temasck Holdings — Tuas Power, Power Seraya and Senoko

100 percent

Services Licensee (MSSL tc
such as consumer rogistration, meter reading, billing and bill
collection. MSSL will also be the rotailer of last resort.

Tho Energy Market Company (EMC) was formed as tho
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e authorities will ensure that market equilibrium and
mha\nhly ofsupply aro maintained whilo simulancously ine-

an nt flanced by regultons o ket powe orces

Current Electricity Market
According to satistics roloasod by tho Enorgy Markot
Authority (EMA), electicity sales for the firt quarter 2002

was 7,220 GWh which is 2.4% higher than the same quarter
last yoar. This incroase was due (0 a 4.6% riso in domostic
salos. Non-domestic customers increased by a further 1.9%

Cuenty mon domestic cusomers comprise 0% of h ot

alos
In the NEM, a contestable consumer will no longer bo
subjocted to rogalated tariffs. Instead, consumers will have

By 2003, another 6,000 consumers with an annual energy
onsumption of at least 240,000 kWh will be ablo to
partcipato in tho NEM.

“This will be followed by a further 5000 consumers
subsequently. Retail contestability will progressively cascade
1o the remaining 1 million consumers including households.

Dynamics of SEP in Multi-Tenanted Premises

Seventy percent of the current pool of large consumers
hava already switched supplier helped to a largo extont by
value-added packagos offering moter reading end bill
managoment sico and grestessvings on el cots

Most. commercial buildings in Singapore are multi-
onanted promises. Eleciricity consumption is measusod
i o, Bty oo i

the hole o buy ety none o g wi
From the wholesle spot maot discty a3 holeale
skt pariipant

o the el st it g ko Sopprt
Services Company;

om 3 lcemod.slecricity sotailr through an agrod

elactricity purchaso contract

ot (st o) et oy s

most tonants’ motors (sub moters) aro
conventons secromechanicl mters providing manval
reading according to the monthly schedule. The landlord's
monthly electricity consumption is computed by subtracting
tho sub-meterod usago Irom the mastor-motered

irast,

usage.

to participate in a deregulated market have discavercd
tochnical limitations arising from their mastor and sub
motering arrangoment. Th solution is o allow the landlord to
buy electricity en bloc on behalf of his tenay

Gomestabitny 1n commorcal andndustial propery

S " [[For Singapore Sysem
swe in Year 2001
Samb Cogen o 7%,
T -

Figure 4 Market Share by insal Capacty
Consumer Choices in the NEM
EMA has taken a phased approach in liberalizing the
eloctrity el ke, Consumers with Figh Tenion (47)
Extra High Tonsion (EHT) sod 8 msimum powa:
mqumamrv\t of 2 MW and above hav attained contestability
atutes on o case-by-case basis since July 2001. Further
et of the etah ket expects
after intrduction of e NEM anound At quato 2003
Currently, around 200 contostable
contracted capacity of 2 MW and above can opt to procure
energy from an independent retailer

consumars with a

‘Table 1: Time table for retail competition

xcoss of 2 moga-satts (MW) and if multi-tenantod, all its
tenants must agree en bloc to allow the owner to procure
energy on their behall

The appointed rotaler will also leasa the tenants’ meters
from Powor Grid Ltd on behalfof the landlords. Howovr, the
private retaler is not allowed to enter into supply agreements
directly with the tenants as they are not contestable until

0 3 when the market is fully liberalized. All terms and

s for the en bloc purchaso of electricity shall bo
construed as commercial contractual obligations between the
landlord and tenants.

Howover, tho most difficult task is 10 educate consumors
to look boyond tho cost of gonerating eloctrons vis-a-vis 1
tariffstructure, They have to learn to evaluate proposals on a
common platform and benchmark the tariff structure with
other value-added packages offered. Th

volvo packaging of the clectricity rates in various timo tiors
and enhoncd customessevceespeially i working losely
with SEP consulta

Soms sonsidaraons inchud tho rocovery stratogios in
the event of power failuro, logal implication of the service
lovel agreement between landlord and tenants and landlord
with rotailer, contractual liabilities, and financial risk based
on the entry position of spot prices and the appropriate
pricing model to uso.



Feature

/T o component of elecirly

Customer specic cost

Clients appreciate the tangible savings gonerated through
the savings analysis and modelling exercise. However, the
financial ox: ricately balanced with the right

oo e i o oed vl Shr e
e o e com i e
R o e b ity o o

Figure 5 :Cost componentsofGrid Charges
Source: G 2002

SEP covers many fields sncompassing adminisativs,

documentaton, prfectmansgnent andlation Thope-
sales period often involves markel education and awaroness
of the new electricity market. SEP oot wok closely.
with its potential customers advising them and helping them
understand the mechanics and dynamics of tho NEM.

‘SEP consultants must not only bo tochno-savvy, but they

of logal o interpret legal issues correctly and be able to
evaluate m rotailers onto a common benchmark
it tho clons can somprohond,

SEP Scope Types of delivrables

competence.
“The ability to work closely with the landlord's Licensed
l]-mlcnl Worker (LEW) forms a critcal part of SEP. Tho rolo.
EW in the NEM has boon furthor expanded to
cond\lmng complinco checks and stalation tumon.

SEP Methodology
it compls S projcts st pproch
was conceived by QPM. Termed the QI to

‘methodology, it provides a mm...uc framowork to attain
mnmsubml in a multi-tonanted environment,

e anire ssrcise of ing comesubily for tho
ot e betuween 21 days to two months depending on
the pro-activity of the tenans, Thereafer, the SEP consultant
m 1o follow through with EMA for an official approval

e he can proceed with the energy tender.

Figus 7PN st mathodology
Source: U 3007

Application of SEP

In May 2002, QPM fumished SEP services to Allgroen

Propertios Limited for Geeat World City, a commercial
dovolopment located at the fringo of Orchard Road a
boundod by Kim Sang, Rivar Valloy and Zion Roads and Kim
Sang Promenade.

Great World City is a commercial complex with a mix of
rotail and office space occupying over 400,000 square fost of
shopping space. Tho mixed dovelopment compriss

‘Altogother,thoro are 140 retail outlols and 46 officos in tho 18
storey complex.



From initial modelling of various savings scenario, it was
dotermined that indicative savings of betweon 5 1o 10% of the
total energy cost per month could potentially bo achioved
through switching to a new energy supplier. The savings was
modelled on the landlords existing chargos comprising
reactivo power, contracted and uncontracted capacity and
intornal losses. In the modelling excrcise, a reduced tarif to
its tenants was factored in.

“The experience of the Singapore Turf Club, a world-class
horsa racing vonue with a monthly consumption of 22 GWI
(s00 attached story) yieldod savings of 15% per month aftor
implementation of SEP.

Derivatives of SEP

Competition has spawned the need for quality, valuo-
added sorvices and lovel of servico as the differentiating
factors. In the near future, energy retailers are likely to
differentiata thomsolves by offering innovative packagos like:

billing management systom

b. Power quality monitoring and analysis
. Systems integation and IT application services.
d. Automatic meter reading (AMR) interface systems
. Maintonanco and tochnical support sarvices

Energy billing management s
e bonefits of an in-houso billing system includes botter
‘ i i

Through
improve:

o Sags in voltago

o Interruptions in supplied power

« Distartion of supplied voltago due to harmonic currents

Systoms integration and IT application sorvices
In the next few years, as more and more internet-based
applications are being built, there will be a need 1o cither
outsourco tho systoms intogration portion of the servicos or lo
dovelop and maintain an in-houso IT team. In tho interim
period, it is envisaged that more of such services will be
utilized to “Jumprstart” the deployment of IT services. The
increasing use of Customer rolationship management (CE
tools to improve customer layalty will rosult in moro firms
integating CRM modules to their enterprise systems.

Automatic meter reading (AMR) interface systems
Rocontly, Automated Meter Roading (AMR) interfaces aro
gaining public interest as an alternative means of meter
reading management. Such considerations spring from the
noed 1o roduco labour-intensive activities by utilizing higher
value-add and short-torm Roturn on Investment (RON)

systems that help increase efficiency and accuracy of

Mai  technical support

energy billing into monthly rental and no vendor lock-in. The
salient features of a comprehensive billing system should
include customizablo cliont-specified lormats that can be
intogated seamlossly into th accounting system o gonorate
energy billing together with the monthly rental invoices. In
the near future, it is envisaged that billings will be web-
enabled and mado accessiblo via internet browser, a usoful

foaturo for clionts with multiple buildings who
centralize operations into one location.

Powar quality (PQ) moniloring and analysis
QPM have been pioncering 1T
spplcations . infortnabled onegy oo and

softwares to support real-time energy monitoring of power
poneration. and disrbution. Usiog thisouning. ede
ology, building operators in consultation with PQ

specialists will learn to make rational decisions on how to

improve the performance of electronic cquipment in a well-

informed and cost-effective manner.

PQ analysis in essence allows early dotection through

 Listing and explaining the main causes of PQ problems

o Detecting the sensitivity of clectronic equipment o PQ
vents

Monitoring PQ at source

Prediction of the performance of clectronic oquipment

Allows circuit analysis tochniques to be performed to

prodict PQ lovls for spocific circuits

« Applying a holistic approach to salving PQ probloms

These services will increase exponentially with the
increasing use of mare sophisticated softwares and hardwares
in the power quality, AMR and billing managoment systoms.
As clionts harness IT for enterpriso efficiency and dovelop
their aperating environment, there will be a new class of
service providers who will emerge to serve the necds of this
markol providing tochnical support, help desk sorvicos and
customer sarvices.

Energy Management Strategies
“Thare are typically three approaches to rshape the load
profils of commrcial building forcrorgy managoment

Strategic Energy Conservation Techniques

Strategic. onergy conservation reduces the amount of
energy consumed by a commercial building owner througl
redcing Ughing loads o intlling boer sffcient it
condioning oqipment (g )

“The fist stop in the energy management programma is lo
roduco enorgy wastago in identified aroas and o minimiso
energy usage in areas that will not cause disruptions to
vatous lunctons o iscomior Typical oy consuning

ding oquipment oper build;
melopn o mechiniesl vnlation
equipm: ystems; lighting systems;
el diboon o, . ber meslansons

areas include:

air-condition

“his phaso nvolvs  dotalod stoby-step nalyis of the



buildings energy usage factors and costs like: insulation
valves, occupancy schodulos, chiller officioncios, lighting
Tovels and rocords of tility and fuel expenditure. A summary
of the Energy Conserving Opportunities (ECO) can be profiled
along with the cost/benefit analysis.

The second step would bo to improve efficiency of energy
conversion equipment and reduce energy consumption by
proper means of operation and maintenance. The third step
can be investmentintensive requiring largo-scale enrgy
reducing measuros including extensive repairs, roplacoment
or rotroits,

peak Shavng Statesy
oak Shaving stratogy reduces the building’s powor
upm,vn (Maximum Demand) soquiroment during the penk

“The process of energy management program is illustrated

Denard idErry
MarogenerPgron

n Figuro 0

Cusones Obecve &
Togel

Recovery
o

periods and as the
Contracted Capacity, Uncontracted Capacity and the Network
Utilisation charges. 1 also reduces tho peak energy cost as
well. Poak shaving stratogy involves diroct control of the
buildings non-critical equipment, which can be load shed
during the peak periods. A different approach is uilise self-
‘gonoration facility to produce eloctricity for solF-consumption
during daily poak poriods at a cost loss than tho poak price of
each day (future). (Figure 8b)

Load Shifting Strategy
Load Shifting reduces tho load during tho peak periods by

Iesmert

Sysen/
ecion/Eignen|
Wodieolion

Errg Morcgener
Projc Evocion&

fevien f
Becicy e
Fioning

P Ihis is achioved
“ithor by hifiog he persion n the pok peios 10 th ot
peak poriods or by installing thormal enorgy storago systom
for tho air-conditioning system and operating this during the
off-peak period.

e electricity prices in peak periods are much higher
than the pricos in tho off poak poriod. By load shifting, it
would b cheaper to run the equipment during the off penk
periods instead of peak periods without suffering of any
discomfe

oad shifting also reduces the building's maximum
domand and hence reduces tho Contracted Capacity and
Network Utllisation cost. (Figure 8¢)

1 |
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Figurs & Enorgy management sirteges

Source: Tuas Power Supply Pte Ltd (adapted from HOSE,
J. “Demand side planning; a practical porspective’, IEEE
Power Enginoering Socioty)
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Ererg monagenent
Pt secuon
Fiaure s Process ofenrgy mansgement prgramme

‘Source: Tuas Power Supply Pte Ltd (adapted from HOSE,
‘Demand side planning; a practical perspective’, IEEE
Power Engineering Society)

Conclusion

Through implementation of various projects, SEP has
proved 1o b an indispnsable gy procuemont st
rosulting in cost-offectiveness to the building operators and
property owners. Its sysﬁrmnm, process yields significant
energy expenditure savings to the building operator.

Already bulk purchasing of clectricity for grouped
propertios is being practicod whoroby tho proporty group, on
bohalf of its tenants negotiatos directly with liconsod rotailors
10 procure energy at substantially lower rates.

‘With liberalisation of the electricity market expected in
oarly 2009, ono should not rule out tho tangiblo bonits of
SEP and its dorivative sorvices. In the near futuro, s rolailors
reach a state of maturity in a fully liberalized market,
differentiating services will come into play as retailers
packago eloctricity rates in tandom with othor valuo-addod

AU this present point in time, there is a need for more
market education 1o create awareness of SEP services to
property ownors and building operators beforo the markel
fully liberalises.




Case study: Experience of Singapore Turf Club in
Electricity Purchasing

When Singapore Turf Club migrated from Bukit Timah
in mic-1999 (0 the new racecourse at Kanji is electricity
ost doubled. This was further increased when night racing
was introduced. In an effort 1o reduce cost, management
set a directive to reduce the electricly cost by at least

10%.
Says Nicholas Neo, Electical Engineer (Technical

eenes Shepore i ch ]
“Deploying intermal expertise, an Eneray Management

ngmmumsmlmdmdwm the objective of redlucing.

ergy consumption and thus the monthly electicity bill

e i phace o e pogram was mplementedwi 0

cost’ measures like:

- energy purchasing strategy, ie. review fuel choices
and tariff seloction

- operating practices, . review to ensure that existing
systems and equipment are operating at maximum
effciency and wastage reduce o as low as possible
motivation and training practices, ie. review energy-
awareness campaigns and taior training programs o

ensure adequate guidance s given 1o "good house
keeping" practices for staff whose actions affect
consumption

As of today, most of the inial phases of the program
have been successiully implemented trimming down the
‘monthly electricity bl at the racecourse from a historical
high n April 2001 to the current low, saving more than 30%
monthly. "

Singapore Turf Club opted to buy electricity from a
licensed rotailor (in addition to Power Supply Ltd) after
atending  Semimr o Cotestable Consume by the Envry
Nkt Authorty (12) o 27 Ape 2
ppol s P SembCorp.
anmr o i, To P, ‘Supply Ple Ltd, Senoko Enorgy
Supply Pte Ltd and Tractebel As d
Around mid 2001 when electricity retailing was still in its
the Club solicited quotations from the five listed
rotailors. From this oxerciso, it was cloar that noithor the
consumers nor retailers could be specific on the type of retail
package best suited for the needs of the consumer, While it s
usoful ody

tailors were:

infan

the consumers on the liberalisation of the

Singapore onorgy market and the procedures roquired to
attain contestability, it is equally important 1o educate the
Club's top management.

Trial run

For the fist retail contract, the Club embarked on a six-
month duration based on fixed 24-hour tariff. This tariff
remained unchanged round the clock and was not subject to
the fuel pr

indox variation.

Notice of termination of supply contract with Power
Supply Ltd (PSL) was sorvod at ond August 2001, fulfilling
the one month notice requirement so that power by the now
retailer could commence on 1 October 2001, Banker's
‘guarantoe to the new retailer was also processed with validity
up 10 ono month beyond the supply conteact expiry dato to
cator 1o the end of month billing systor.

guarantee was a very critical requirement beforo any
retailer could supply power. The Club subsequently exceuted
the Power nu,«nmumuum,...maan.nm.., Supply Lt
Agreoment, Howover, nogotiations for better torms and
condtons on he Supply Ageement. fmadverontly to0k
Joge than expected

Club exercised it contestable statute on 15t Octaber
2001 o SembCorp Power, opting for fixed
tariff for a six-month period. Initally, the electricity bil for
Octaber 2001 was about 2% lower compared to Power Supply
L.

Howovor, PSL. published their new tariffeffectivo from 15t
November 2001 onwards which was 3.3% lower then their
existing rate, This offectively eliminated the 2% saving
Management had a tough time justifying

an all-hours

proviously enjoya
their positions.
The Club then tried to bargain for a lower tarif, Although,
the retailer had no obligation to reduce the tarif, it offered to
with various schomos (som rosulting in up 10 20%
savings) on the condition that the supply contract bo
Being cautious, the six months contract was
allowed 1o lapse and a new tender was calle
On 15t Jan 2002, PSL roduced thoir ariff wnoxpoctedly by
9% for peak and 20% for off-peak. Inadvertently, the impact
of the September 11 incident at the World Trade Centre, Now
York plunged the oil index 1o a historical low triggering off
rocession and & massive reduction in the published
slectricity tariff (which is pogaed closoly to the oil price

“The adjustment meant that buying power from the retailer

based on ps d supply contract was more

expensive compared to PSL. Through this experience, various
conditions were implemented for the subsequent tender
document:

. As long as Powar Supply Lid (PSL) remains a rotailor for
contestablo doror shall
match PSLs high-tension tarifif PSL tariff becomes lower
than that proposed by the Tenderer, and;

customors, the suce

b, In the event that PSL rovisos their tariff upwards within
the contractual period, the Tenderer shall revise their
tarffs to match PSL tariffs or their tarifs proposed which
aver s lower.

For the subsequent energy tender, seven licensed retailers
including Seraya Energy and Marubeni Intornational
Potroloum ware invited. Out of these, five retailers submitted

[NU——.



Analysis and comparisor
Al the rtalonssubitod diffront st o pak and o

o shout USSIONT, . montly avergo prcs b 1000
u oil

peak poriod. To detormine the most competitive package, the
submitted rates were analysed using the consumption figures
for a typical month. The Club developed its own analysis
tools using time and load waighted averages.

Time weighted average (TWA) is as follows:-
=, peak rateltWh + 1, x offpeak rarelkWh

tallation has it own load domand pattern during
puk s peak period. This load ratio (LR is easily
abtained using average encrgy data for these two periads to
compute the ratio.

The load weighted average (LWA) is as follows:-
LWA = peak LR x peak rate/kWh + off-peak LR x of-peak raelkWh

Tho retailor whoso tariffs gave tho lowest TWA & WA is

the most competitive. This exercise is advantages for

comparison between various time dependent tarif packages.
SembCorp Power was awarded a two

el power o Simapors T Cl sating i iy 2009

based on the following critera:

- lowest tariff calculated based on a typical month energy
figures.

Towst time woighted averago

- Towest load weighted average

- oil index was close to a historical low

yoar contract to

Savings achioved
The SEP exercise yielded savings of about 15% per month
since July 2002. The secured tariff was based on an oil index

[ Y ———

) historical low.
Howover, with the impending tension of war in the Middlo
st rglon, the curent ol nde of sbout USS170MT i

PP
Furthermore, the traditional climatic chango to wintor
in the Northern Hemisphere may drive energy demand for
heating upwards. This may add extra upward pressure on
oloctricity ariffs. Fortunatoly, with the good tariffs secured,
:poro Turf Club is expected to roap substantial onergy
savings for financial year 2002/03 ending on 31 March
2003
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