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MINUTES OF MEETING

TFOR

THE STUDY
ON
DEMAND AND SUPPLY MANAGLM]:NT FOR POWER

SECTOR -
o IN -
'SULTANATE OF OMAN

AGREED UPON BETWEEN
MINISTRY OF ELECTRICITY AND WATER
AND
JAPAN INTERNAFIONAL COOPERATION AGENCY

MUSCAT, MAY 17,1997 .

ot __
“Mr.Mohamed Amin Mustafa ' : Mr Tosh:y{!kl Hayashl _ :
" Director of Planning & Statistics _ Leader _
- Ministry of Eléctricity& Water - JICA Preliminary Sludy Team



‘The JICA prefiminary study team (hereinafter referred to as "JICA Study Team™) for Technical

© Cooperation of the Study on Demand and Supply Management for Power Sector in the Sultanate of
* Oman (hereinafter referred to as "the Study") undertook a series of discussions with the officials
concemed at the Ministry of Electricity and Water (hereinafter referred to as "MEW") and mutually
confirmed the salient results of the discussions on May 17, 1997 as follows.

I. Objective of the Study
The objective of the study is to formulate a practical and tangible methods to alleviate power demand

 variation, and to improve power supply efficiency of electricity sector .

C 2 Counterpal t ‘ '
. The counterpart of the JICA Study Teamis MFW Upon cons:denno the nature of the Study, the
" Directorof Planning and Statistics of MEW is responslble for coordinating and involving concerned
" Director Generals in order to implement lhe Study effectively and efﬁc:ently :

- 3.:Stady Area

‘The Study covers the Muscat and Manah interconnected system as well as Wadi Jizzi system.
However, the taniff study, which is one component of the Study, will be covering all service areas of
MEW.

4. Scope of the Study S : _
The Study identifies alternative methods of alfeviating demand variation and su gests improvement of
power supply efficiency. The identified methods will be assessed from lechmcal ,economic and '
financial point of view. The identified methods shall be clanﬁed 50 that they are effectwcly :
implemented. : :

Alleviation of demand varlatmn ‘ : ‘
In order to identify allernative methods of allcv:atandemand va,nanon the following melhodolooy
and investigation will be carried out. '
- 1) Collect and review the relevam data and information mcludmo previous sludy reports,

2) Assess alternative teclmolooles of Demand Side Manaoemcnt(DSM) mcludi ng metenno
arrangement and those of shifting peak démand ; _ -
3) Assess the existing tariff and cost structure of power supply,
4) Calculatelong run marginal cost (LRMC) based on the future mvestment prooram and suggcst a
tanff based on the LRMC and DSM technotogy; and
5) Assess the identified alternativesfrom economic and financial point of view.

Imprmement of supply stability
In order to improve supply stability, the following mvestloatmn and study will be camed out.
1) Collect and review the relevant data and informationincluding prewous ‘study reports;
2) Carry out system ana|y51s for :dennfymo boulenecks o lmprove the system stablhty, and suooest
alternative methods of improving the stability;
3) Assess present operation patterms of gene ratmg units to meet daily, monlhly and armual load -
- demand, and suggest altematwemethods to improve operation efficiency;
- 4) Assess presént load dispatching method, and suggest alteniative methods to 1mprove ef ﬁcnency of
load dispatching; and
5) Assess the 1dent|ﬁed altemauves from economlc and financial poml of View.

Formulation of deménd and supph’ management program
A demand and supply management program, which comprises of feasible alleviationmethods of
demand vanation and improvement methods of supply stability, will be formulated.

=
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. SCOPE OF WORK
| TFOR |
" THE STUDY
ON - «
- DEMAND SUPPLY MANAGEMENT
| | ~ FOR
POWER SECTOR
- ~
'SULTANATE OF OMAN
AGREED UPON BETWEEN N
MINISTRY OF ELECTRICITY AND WATER
OF SULTANATE OF OMAN
| | R N AND o
' JAPAN INTERNATIONAL COOPERATION AGENCY

: Muscht, June 24,5 1997

o /s M

WMohan1ed Amin Mustafa - | -~ Mr. Takatoshi Hosoya .
Director of Planning & Statistics - - Leader,

Ministcy of Electricity & Water _
JICA

SV

The Preparatory Sludy Team -



I. INTRODUCTION

In response to the request of the Government of Sultanate of Gman (hereinafter referred to as
"~ "Oman"), the Government of Japan decided to conduct the Study on Demand Supply
Management for Power Sector (hereinafter referred to as "the Study”) in accordance with the

relevant laws and regulations in force in Japan.
Accordingly, Japan International Cooperation Agency (hereinafter referred to as "JICA"), the

official agency responsible for the implementation of the technical cooperalion programs of the
Government of Japan, will undertake the Study in close cooperauon with the authorities

concerned in Oman.

| The present documem_sets fohh the scope of work with regard to the Study.

I OBJECTIVE OF THE STUDY
“The ob_;echve of the study is to fonnulate a practical and tangible measures to mmnate power
.demand variation, and to improve power supply efficiency of the power sector.

III ‘IHE STUDY ARILA

The Study covers the Muscat and Manah mterconnected systeni as well as Wadi Jizzi system.
However, the tariff ‘:ludy, whu,h is one Lomponent of the Study, v:ll be covering all service
areas of MEW. : : -

IV. SCOPE OF THI:, STUDY

_ The Study shall identify alternative measures of mmgaung demand vanation and shall suggest
measures of i 1IMproving power supply efficiency. The identified meéasures will be assessed from
technical, economic and financial pomt of view, so that the adaptability of the identificd
measures shall be clarified for effective implementation through a clear mechanism,

1. Preliminary Investigation Stage

(1) Data Collection and Review

The relevant data and information mdudmr' prcvxouﬁ study repm{s‘ will he wllec,[ed dnd
revmwed ' : - '

(2) ldenhficalmn of altemahve technologles of l)emand Side Management

Alternatm, technologies for bhlﬂln(‘ and reduunn peak demand WIll be prelmundly mvmumtcd
so that the promising {ethno]nﬂzeﬁ coutd be identificd for lm{her investigation in the next stage.

_ Heat slorage and pumped storage technologies are envnaﬂed pmnmuw tor \hllllll(‘ peak
dem'\nd, and air conditioning tcchnolooy utilizing natral gas is envisaged promising tor
- reducing peak demand among other altemative leLhnoluglf:S

~18—



3) Identaficatmn of alternative measures for improving po“ er supply
cfficiency

Alternative measures of metering arrangement to improve efficiency and accuracy of kWh meter
reading will be preliminary investigated, so that the promising measures could be identified for
further investigation in the next stage.

‘Among the alternative measures, remote meter reading is envisaged as one of promising -

measures to improve the efficiency and accuracy.

(4) Assessment of the emstmg Electnclty Tanff Supply Conlract and Supplv

Cost

" Existing electricity tani{f and its structure, terms of supply coﬁtract and cost stmctute of

electncuy supply from generation up to the consumer end will be prel:mmary investigated.

5) Prehmmar) mwstlgatmn for ldentlfymg bottlenecks to improve the system
stability -

~ Existing load dispatching measures, power system confi guration, and operaling patterns of

generating units will be preliminary investigated.

2 Deta:led Invest lgatlo 3 S tage

(1) Assessment of alternatlve technologtes for sluftmg and reducmg peak

demand

The promising technoloows ldenhﬁed dunno the Prehmma:y Investigation Stage wall be unher
investigated, so that the apphcablht) of such technologies could be assessed based on the

geographical; architectural; energy resource and other e unred conditions for such tcchnolocles
P .

“existing in the Muscal GOVemorate _ _
S (2) Assessment of alternative mneasures fori 1mpiovmg power supply efficiency

: Promlsmg measures of meterin g arrangemcnt to improve ef_ﬁc:ency and accuracy of kWh meter
reading will be further jnvestigated, so that the applicability of such measures could be assessed

based on the required conditions existing in the Muscat Governorate.

(3) Calculation of Long. Run Marginal Cost

* Long Rup Marginal Cost (LRMC) based on the existing investment prooram. and supply costs

of various cuslomers of electnc&ly will be ca!culated

(4) System analysus for 1mprovmg po“er svstem stablhty

- Systém analysm will be camed out in order to ldennl‘y some bottle necks that 1mpede improving
- power system stability.

(8) Assessment of L.oad Dlspatchmg nieasures

Present load dispatching measures, and operation paiterns of oeneratmo units to meet daily,

monthly and annual load demand will be mvesnoated



3. Master Plan Formulation Stage

Master Plan of Demand Supply Managemient for Power Sector will be prepared. The Master
Plan consists of the following programs.
(1) Peak Demand Mitigation Prograin

Peak Demand Mitigation Program will suggest target amounts of peak shift and reduction over
10 years, and corresponding technologies for shifting and reducing peak demand over the same
period. The program also include cost estimate to attain such a target amount of peak shift and -
reduction, and economic and financial analysis of the prooram |

) Supply Stabilization Program

- Supply Stablhzahon Program will suggest alternative methods of improving power system

stability, load dispatching efficiency, and operating efficiency of generating units. The program -

- will also suggest appropriate meter arrangement to 1mprove efficiency and accuracy of kWh

meter reading.

3) Tarlff Revision and Incchtive Program

Tariff Revision and Incentive Program willt suggest alternative ways of revising tariff and its

structure, in order to reduce subsidy in the long run and incorporaté technotogies of shifting and

| reducing peak demand over the period specified in the Peak Demand Mitigation Program.: The

program will also suggest incentive schemes MEW could adapt for the facilitation of
mtroducmo the techno]oones of mmoaung peak demand in public and private sectors.

V “’ORK SCHEDUL[‘

“The Study will be camcd out in accordance with: the tentahve work scheduie shown in the
appendlxI ) C

Vl REPORTS
JICA shall prepare and submlt the foltowmo reporls in En0||sh to Sul!anate of Oman
1} Inception report | Twemy (20) copies
2) Interim report - ' fhmy (30) cop:cs
3) Dréfl final report .~ - Thquy (30) cc:pzes (mam reports and summaries)

o X

Ministry of Electricity and Water shall provide its commems on the draft ﬁnal report wnhm one
(l) month after the subrmss:on of that report.

4) Presentatton
The presentation of Draf t f’mal reporl shall be made to MEW
5 Final report Forty 40) copies {main reports and summaries)

~The Tearn will submit these reports within six {6) weeks after receiving the comments of the

Government of Sultapate of Oman on the draft final report.

20—



" During the field study in Oman, monthly meetings are held and monlhly ruporls are prepared
and submitted to the meetings. ‘

VIL DIVISION OF TECHNICAL UNDERTAKING

~ The division of technical undertakings by MEW and JICA of the Study is detailed in the
-appendix IE B * :

VIII UN])ERTAKING OF THE GOVERNMENT OF OMAN _ _ _
1.To facititate smooth conduct of the Study, the Govemment of Oman shall take neccssar)
~ measures; ' ‘
“-{1)to secure the safety of the Team,
(2)to permit the members of the Team to enter, l€ave a'nﬂ sajourn in.O’man for the duration of their

* assignment therein, and exempt them from forcncn registration requ:remcnls and consuiar fees

" {3)to exempt the members of the Team from taxcs duties, fees and other charges on eqmpment
imachinery and other materials brought into, and out of, Oman for the conduct of the Sludy,

© (4)to exempt the members of the Team from income taxes and charges of any kind 1mposed on, or
i connection with, any emoluments or allowances pald to lhem for their semces for the
~implementation of the Study, :

(5)to provide necessary facilities to the Te:am for remmance as well as utilization of the funds
introduced into Oman f tom Japan in connection with the imptementation of the Study,

(6) to secure permission for entry into pnvate properties or restricted areas for the implemenlatlon
" of the Sludy, _ :
" (7)to secure permission for the Team to take all data and documents including maps and
* photographs related to the Study out of Oman to Japan,
(8) to provide medical service as needed. lts expenses will be chargeable on members of the Team.
2 The: Government of Oman shall bear claims, if any arises, against members of the Team
resulting from; occurring in the course of, or othenwise connected with, the d;scharoe of their

dutiés in the lmplememanon of the Study, except when such claims arise from gross negligence or
‘willful misconduct on the part of the members of the Team.

3.MEW shall act as counlerpart agency to the Team and also as coordinating body in refation with
the other governmental and non- oovemmenla! oraamzatnons concerned for the smooth -
' ‘_1mplememalion of the Study o

- ‘4. MEW shall, at its 0wn expénse, provide the Team with the followmg, in coopcra‘tior} with other
'organizations concemed o '

(1) available dataand mformallon related to the Study,
(2) counterpart personnel,

(3) suitable office space with necessary equipment in Muscat,

22
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" (4) credentials or identification cards, _
(S)necessary vehicles with drivers, fuel and maintenance services for carrying out the field
survey,
- (6) communication facilides during the execution of the Study, such as telephone, telex,
transceiver, etc., if necessary.

. IX. UNDERTAKING OF JICA

For the 1mplementanon of the study, JICA shall take the followmo meastires:
" 1.10 dispatch, at its own expense, study teams to Oman, and

2.to pursue technology transfer to the Oman counterpart personnel in the course of the Study.

X. OTHERS

JICA and MEW shall consult with each other in re3pect of any matter that may arise from orin -
‘connection with thc Study.

‘ ' ~22—
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MINUTES OF MEETING No.2
- FOR

. THE STUDY
- ~ ON
- DEMAND AND SUPPLY MANAGEMENT
- ~ FOR o
POWER SECTOR
SULTANATE OF OMAN

AGREED UPON BFTWE}:N R
MINISTRY OF ELECTRICITY AND WATER o
' : AND :
JAPAN IN'l ERNATIONAL COOPBRATION AGENCY

~ Muscat, June 24, 1997

\!( A m: v‘--- : . : : | Q N Y iy . 6 .
reS Asm X6 (vt
T M. \1ohamed Amin Muslafa : : ‘Mr. Takatoshi Hosoya '

Director of Planning & Statistics : - Leader o _
- Ministry of Eleclricit)' & Water JICA Preparatory Study Team



" The JICA preparatory study team (hereinafter referred to as "the Study team") for Technical
Cooperation of the Study on Demand and Supply Management for Power Sector i in the Sultanate of
Oman (hereinafter referred to as "the Study®) undertook a series of discussions with the officials
concerned at the Ministry of Electricity and Water (hereinafter referred to as "MEW™) and mutually
confirmed the salient results of the discussions on June 24, 1997 as follows.

1. Establishment of A Working Group

JICA witl dlspalCh a study team for the implementation of the Study While the direct counterpart of
- the Study team is Directorate of Planning and Statistics of MEW, it has been agreed that a working
. - group shall be established as counterpart for the Study in order to pursue efﬁc:em study work and
technology transfer ‘The working group consists of engineers and specnahsts of MEW.

2. Techuolog) Transfer o

It has been mutually undesstood that the technolooy transfer is one of the most important elemems of
~ the Study, and shall be pursued during the course of the field study and analyses in Oman. In order to .
fulfili the sufﬁc:ent technotogy transfer, the Study is carred out by collaborative work between the
‘ Study team and the working group.

3. Semmars '

- Considering the nnportance of involving the customers who dcmand considerable amount of power

- for air conditioning, a seminar will be held in Muscat for providing such customers wn!h lhe
'mformauon and advantage of utilizing the technoiooy of DSM. '

" 4. Counterpart Traming in Japan : : _
In connection with the undertakings of JICA especially for technolooy transter, MEW requesled
counterpart engineers should parl:c:pate in the tec_hnlca} training course of J ICA in Japan.

5. Provision of Topogmphlc Map of Governorate 'of Muscat '. .

Topographic maps of the Governorate of Muscat of a 1/10,000 or 1/50,000 scale for lhe prehmmary :
investigation of the pumped storage technolooy shall be fum:shed by MEW, if available, before lhe
full-scale study starts. : ‘ .

6. Gmdelme

MEW requested JICA to study the d:spalch program in consideration of the attached omdehne of
Ministry of Electricity and Water in this regard.



- Attachment

Attendance List -

Ministry of Electricity & Water
Mohammed Amin Mustafa, Director of Planning and Statistics
. Mohammed Nasser Al-Mazrouey, Director of Transmission and Control
Saleh Al-Rashdi, Director of Generation/Desal '
J. Thanarajah, Water Expert, Department of Planning and Statistics -

JICA :
Takatoshi Hosoya, Leader, Managing Director of Mmlno & Industnal Development Sludy o
Division, JICA :

" Toshiyuki Hayashi, Development Specialist, JICA

Akihiko Hoshino, Mining & Industnai Development Study Dms;on JICA

MEW Team Naine
- Director of Planning and Statistics
- Director of Trasmission and Control
- Director of Generation and Desalination
- Director of Electricity Muscat :
- Head of Planning Electricity (Dlrectnate of Planning and Stansucs) '
- Senior Planning Engineer (Directriate of Planning and Statistics) -



A. GUIDELINES FOR THE STUDY OF DISPATCH PROGRAM

(MEW, MAY 1997)

1. INTRODUCTICN

il

12

* The Ministry of Electricity & Water (“MEW™) wishes to commiission a study regarding the economic

scheduling and dsspatchl ng of generating Plant in the Muscat-South Batinah-Dhakliya Power
System.

“With the completion of the Manah Power Station and related transmission facilities in 1996, the

© Muscat-Seuth Batinah-Dhakliya Power System now includes three power stations with a range of

R
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generating units. In additien, futuré interconnections with adjacent power systems will further
increase the number of dispatchable generating units on the system. MEW wishés 10 ensure that
satisfactory facilities and procedures are in place to support the cconomic scheduling and dispatch of
these generating units. The objectives of the proposed study, therefore, are: :

© to review the present power system and plans for the extension of the system; and

to formulale appropriate recommendations regarding the facilities and procedures required to
" supportt the ongoing economic scheduling and dispatching of generating plant on the system. .

It is hoped that the study will provide both short-term recommendations, which can be implemented

- immediately to improve the economy of plant scheduling and dispatch on the present system, and

medium term recomunendations, which can be moorporaled into MEW's de\eIOpment plans _

© MEW is now seekmg to appoint a quahfied and e\penenced consultant to canry out !he study The

appointed consultant {the "Consultanl") will carry out lhe study (the ”Study ) a$ described in this
Gundelmes

‘ BACKGROUN D

MEW’s Muscat-South Balmah-Dhakh)a Power S) stem cunenlly covers the Muscat Governorate, the

* South Batinah Region and much of the Dhakliya Regxon and also exteads mto areas of the Nonh

Batinah Region.

Generanon of eIectncﬂy is at three !ocauons
Ghubrah Pm\er and Desalination Station wrlh 2 x 95 MW, 2 x27 MW and 9 x17. 5 MW gas
turbines; and 1 x 50 MW, 2 X 30 MW and 3 x 8.5 MW steam turbines.
« Rusayl Power Station with 3 x 83 MW and 3 x 8.5 MW gas turbines

+ Manal Power Station with 3 x 28 MY gas turbines

All three stations are gas-fired. The Ghubrah and Rusdyl stations are owned and managed by MEW '

the Manah §tation is an Independent Power Project, with MEW lakmg po“ er. from the station in -

accordance witha Power Purchase Agreement

Desalm‘ll:on at Ghubrah is by [ X5 mgd and S X 6 mpd MSF units, Four of these vnits receive
steam from steam tusbines, whilst two receive steam !“mm waste heat reco\. ery boilers atmched to gas '
lurbmes :

Power transmlss:ou in the sgs(em isat 132 kv, the gnd comprising around 375 route km of line and
10 geid sub stations. Sub-transmission is at 33 kV and distribution at 11 kV and 415 V. :

MEW’s medium-term development plan forgsees (he eslabhslunenl of a fully-integrated Northern

- Oman Electricity Grid with 132V transmission links from the Muscat-South Batinah- -Dhakliya
S)stem el 10 1he existing Wadl Jizzi Power System and to the Sharqiya Region. The feasibility of

- —30—



establishing a transmission link and power purchase/pooling arrangements with the power system of
Petroleum Development Ontan (PDOY) is also under study oo o

27  The Government is currently studying a number of options for the restructuring and privatization of

the power sector. A key objective under all options will be to support least cost scheduling and
dispatching of power gencration and associated water production facilities,

3.  SCOPE OF WO_RR_

'3.1  “Fhe Study will be carricd out in a single phase, leading (o the submission by the Consultant of a

- comprehensive study repoit. The Study will require the Consullant to perfonu the tasks outlined
below. : : : : : ‘

32 Review of Present Power System

“The Consultant shall study the main characteristics of the existing Musr:;at-South Batinah-Dhakliya
. Power Systern, with particular reference 0. : o : o

- power de.m'and profiles;
the perfoﬁuancé and efficiency of exj;ﬁng generéﬁng plant;
lhé operational 'rel'atiorls:»!ﬁp _bel.“"em._ péivcr geﬁ_eratioﬁ and water proclublic‘m féciliu’es at Gilubﬁih;
the capacity and co.nslraims of ﬁte existing transmission and's_ub-uansmjssiud S)Ls{énisi and
: thn_: t_erms_of the Manah Power Purchaﬁe Aéreemenl. |
3.3 _Re.\'i'ew of System Development Plans

The Consultant shall study MEW's_medium-term development plans, particularly in relation to the addition
of fuither generating capacity and the interconnection of the Muscal-South Batinah Dhakliya System with

- adjacent powec systems. The Consultant shail also study, and discuss with the relevant MEW cfficials, the

T

8

implications, for the system of the Government's proposals for the restructuring ‘and privatization of the
power sector. . o o g

3.4 Assessment of Current Dispatching Regime

The Consultant shall study MEW’s current regime for the scheduling and dispatch of generating units and
discuss with the relevant personnel the facilities in place and the operational procedures employed. The

~ Consultant shall assess the efficiency of the current regime and identify opportunitics for improving the
* economy of plant scheduling and dispatching throu gh the introduction of new facilities and/or operational
" procedures. _ . - -

3.5 Formulation of Recommendations

Based o the réview of the present power system and de-.'e:loplhent plans, and on the assessment of MEW's

" currént dispatching regime, the Consultant shall fonnulate récommendations regarding the facilities and

procedures required to support the economic scheduling and: dispatch of generating plant.  Such.

- recommendations shall cover both thé short-terni (i.e. for immediate implementation) and the medium-term

(i.e. for incorporation into MEW’s development plans). Where it is identified that new facilities such as
communications equipment or computer sofiware are required, the Consultant shall define the scope of
these facilities, provide indicative cost estimates and demonstrate the value of the facilities through cost-
benefit analysis. In all cases, the Consultant shall identify the training requirements of relevant MEW
personnel and recommend appropriate training plans.
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