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Technical Cooperation by the Government of Jagmm
Application

By the Government of Cambodia for a Development study on the feasibility of estgblishing s
180 MW gas turbine generation plant to the Government of Japan

1. Study Digest

{1) Study Title:
Feasibility study on the establishment of & 180MW CC Gas Turbine Generation Plant.

{2) Location;
Sihenoukville

{3) = 1 Responsible Ministry:
Ministry of Industry, Mines and Energy (MIME)

{3) - 2 Implementing Agency:
Electricité du Cambodge (EDC) in cooperation with MIME Energy Department

(4) Justification of the Study:

Obiecti

The abjective is to determine the feasibility of establishing 2 180MW Gas Turbine plant in
Sthancukville between 2002 and 20035 to supply electricity to Sihanoukwille, Phnom Penh and tawns
and communities along the route of a trangmission link between Phnom Penh and Sihanoukville.

Benefigiaries
In the medium rerm over the next [0 years, 1t is estimated that half a million people in the southern pant
of Cambaodia and Phnom Penh would benefit from access to cheaper electricity supplies.

Cambocia Power Secior Strateay

The 180MW Gas Turbine Project is an integral part of the Cambodia Power Sector Strategy. This
Strategy has been developed in cooperation with the World Bank. It specifies an optimum investment
plan to supply the growth in demand for electnicity over the period 1999-2016. The Strategy will make
a majer contribution to the Royal Government of Cambodia's energy objectives by providing
affordable electricity nationwide to many more Cambodians. It will also contribute 1o environmental
objectives including lowering the level of grean house gas emissicns.

(5) Estimate starming date and duration:
April 2000, duration 1.5 years

(6} Prospective funding source afier the study results (including external assistance):

Grants and concessional Joan packages plus Government equity and private sector funds. The financial
cptions for establishing the gas wwrbine facility will be investigated as part of the feasibility study

CoamT Pl i
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[7) Other related projects, if any.

{i} The electricity supplies of Phnom Penh and Sihanoukville are being rehabilitated and
expanded to cover more communities with support from JICA, the World Bank, ADE and
athers. The majority of this work will be finalized by the year 2000

(i)  The Werld Bark has secured on Cambedia's behalf 2 Japanese PHRD Grant to undertake 2
feasibility study on establishing the transmission grid between Sihanoukville and Phnom
Penh and for a feasibility study on Rural Electrification in the southern provinces af
Cambodia. The 130MW Gas Turbine fazility will be connected 1o this southern gnd. The
World Bank has already commenced the preparation of a loan credit proposal for
implemeniation of the southern grid and rural electrification. It is seeking support from
QECF to co finance the project.

(iif) A Technical Cooperation proposal has been submitted to the Government of Japan for a
feasibility study of the 1 25MW Kamchay hydro project, which is planned to be
commissioned by 2008 This will be the second major contribution to generation capacity
for connection (o the southern grid after the | 80MW gas turbine plant that is the subject of
this Application

1. Terms of Reference (TOR)

(1) Mecessity and justification of the Swdy

Rehabilitation of Cambodia's electric supplies, which was saverely damaged by war and neglect, began
in 19824, The rehabilitation concentrated on the supplies in Phnom Penh, Siem Reap and Sihanoukville
As 8 result of the rehabilitation work, the number of consumers in these cities connected to supplies has
increased from around 30,000 to 120,000,

Notwithstanding these improvements Cambodia sull has the lowest per capita consumption
(55kWh'year) and the lowest electrification ratio (12% of househalds) among the daveloping countries
of the Asia Pacific region. The price of electricity is also the highest in the region. This is the result of
the small size of generation units, dependence on dil-based generation with high transpon cost on the
Mekong and by road to provinces and large distribution losses particularly in the provinces where the
electricity supplies have nat been rehabilitated.

To provide high quality electricity supplies at affordable costs the Cambodian Government will
implement a Power Sector Strategy. This Strategy is based on extensive study sponsored by the World
Bank: Power Transmission Master Plan and Rurel Electrification Strategy’ and ADB: Power
Rehabilitation [T Project” of the least cost means of satisfying forecast electricity demand. The Strategy
has three investment compenents: (i) the development of a generation and transmission grid to link
large generating units 1o Phnom Penh and the provincial capitals (i1) provineial towns' electrification
plan to rehabilitate supplies until the grid is exiended to provinces and provide peak power once it is
(iii) the implementation of & Rural Electrification Plan. The investment requirements for Stage |
(1999 = 2003) of these three components are respectively 5276 million, 345 millian, and $35 millian

" Power Trunsmission Master Flan & Rural Elecirifcanon Sirmtegy: Waorld Bank. July 1997, This Strategy
evaluated the l=asi cost wmeans of satisfving forecast demand far eleciricity in Cambodia. [t recommended the
establishment of & navonal slectaicity grid and expansian of slaciricaty genesalisn using pns twbines and hvdro
with the first ann g TR MW CC gas lurbone in Sthanoakville

* Power Rehabilitation 1T Project. ADB, Inmary 1998 This projest evalunted the relsbilitation of electricity
supplies of 8 provinczal capetals. It recamumended e insallaiian of modern distribulaon $riteins in these
chphals and that ADS make funding available for Uus work

U e T i el o™ PR
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In relation to (i) the development of & generation and transmission grid to link large genefanng unis to
Phnom Penh and the provincial capitals, the [nvestment Program comprises:

a) Establishment of the 180MW gas murbine facility between 2002 and 20035 (the subject of this
Application)

B} The implementation of the frst stage of the National Grid between 2002 and 2004 to link
Sihanoukville with Phnom Penh via Kampot and Takeo.

¢) Establishmene of & branch link to Vietnam for import and exparnt of power,

d) Connection of the |20MW Kamchay hydropower project to the grid at Kamport in 2008 to satisfy
demand growth after this time. (This Project is the subject of a separate Technical Cooperation
Application to Japan )

The advantage of this integrated development program s that it is estimared that it could reduce the
cost of electricity generation by 40% and provide cheaper electricity to not only Phnom Penh but also
provincial towns along the route of the transmission grid. [t would also provide the basis for rural
elecirification in the Southern part of Cambodia. Other benefits include a reduction in environmental
emissions and particularly emissions of greenhouse gases and the establishment of gas wurbine
generation in Sithanoukwille would make off shore gas rescurces more economically viable

(2) Objectives of the Study

The objective is to determine the feasibility of establishing 2 180MW Gas Turbine plant in
Sitianoukville betwesn 2002 and 2005 o supply electricity to Sthanoukville, Phnom Penrh and towns
and communities along the route of a transmission link between Phnom Penh and Sihanoukville,

(i) To improve the quality and affordability of electricity supplies in Cambodia
(13} hiake electriciry available to & much broader section of Cambodia's communiry.

(i)  Develop a Cambodian infrastructure including the electricity infrastructure that it is
competitive with the infrastructure of regional countries.

{tv]  Financial viability of Cambodia's electricity sector.
" _
To contribute to the Royal Government of Cambodia's energy sector development policy. The Royal

Government of Cambodia formulated an ensrgy sector development pelicy in Octaber 1994, i3
objectives are.

To provide an adequare supply of ensrgy throughour Cambodia at reasonable and affordable price.

To ensure 2 rediable, secure electricity supply at prices, which facilitate investment in Cambodia
and development of the national ecenomy

To encourage exploration and environmentally and socially acceptable development of energy
sources needed for supply to all sectors of the Cambadian esonomy.

Tao encourage efficien: use of energy and to minimize detrimental environmental effects resulting
from energy supply and use.

0 Tl o e, o | s
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(2) Study Area
Sihanoukville

{4) Scope of the Swudy

Phase I = Inzeptior and Project Planning

(i)
(u)

Review existing data and information and underake an initial site investigation

Formulation of a detail plan for the feasibility study including demand assassment, fisld
investigations, economic and financial analysis, and engineering and envirgnmental
investigation in relation to the power plamt's location

Phase II - Field Investigations and Power Market Study

(1]
(ii)

(ias)

Review of the electricity demand forecast to 2016 and fuel costs

Analysis of the impact on elzctricity demand of reduced electricity prices astimated 1o be
achieved by the project.

Site investigations ncluding plant location, water supplies, environmental impact and supply
of construction matenals,

Phase III - Analysis and Studies

{1

(1)
(1)
{iv}

(v)

(vt}

Analysis of the data gathered in previous stages,
Formulation of alternate development plans.

Feasibility design in relation to the preferred investrment plan including site evaluation, major
structures, equipment, sub-stations, water supply and environmental aspects.

Estimate the cost of construction and operation and construction time table.
Formulation of insticutional errangements for implementation of project.
Formulation of environmental plan and monitoring system.

Phase I'V — Project Evaluation

()

(ii}

(iif)

Economic evaluation of the least cost development plan and calculation of economic and
financial rates of return.

Ewvaluation of options for funding the project, recommendation on the preferred funding and
preparation of specifications and documentation in relation 1o the preferred funding option.

Recommendation on the implementation of the gas turbine project

Phase V = Training

Throughout the course of the feasibility study, the foreign axperts will train local counterparts in all
aspects of undertaking the feasibility study

{5) Study Schedule
Commence April 2000, duration 1.5 years

o P Toimg n i o - b
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(8) Other Relevant Information

The Government's approach to implementing the Cambodia Power Sector Strategy is to negotiate
development partnerships for different companents of the Strategy,

For the southern grid, the World Bank together with co-financing by OECF 13 proposed.
For the two main generation units the gas turbine facility in Sihanoukville and the Kamchay
hydra project, Japanese suppaon is proposed,

For provincial electrification, ADB assistance has been targesed,
3, Undertakings of the Government of Cambodia.

In order to facilitate a smooth and efficient conduct of the Study, the Government of Cambodia shall
take necessary measures:

(1) To secure the safety of the Study ream.

{2) To permit the members of the Study team 1o enter, leave and sojourn in Cambodiz in connection
with their assignments therein, and exempt them from alien registration requirements and consular
fees.

(3) To exempt the Srudy team from taxes, duties and any other charges on equipment, machinery and
other materials brought into and out of Cambodis for the conduct of the Study

{4) To exempt the Study team {rom income tax and charges of any kind imposed on or in connection
with any emoluments or allowances paid to the members of the Study team for their services in
cemnection with the implementation of the Study

{5) To provide necessary facilitics to the Study team for remittance as well as utilization of the funds
intreduced in Cambaodia from Japan in cannection with the implementation of the Study

(6) To secure permission for entry into private properties or restrict areas for the conduct of the Study,

{7) To secure permission for the Study to take all data, documents and necessary materials related 1o
the Study out ﬁf_ﬂth_g_du to Japan.

(8) To provide medical services as nesded. Its expenses will be chargeable 1o members of the Study
team.

{9) The Government of Cambodis shall bear claims, if any arises against member(s) of the Japanese
Study 1eam resulting from, eccurring in the course of or otherwise connected with the discharge of
their duties in the implementation of the Swudy, except when such claims arise fram gross
negligence or willful misconduct on the pant of the member of the Swdy team

(10} Elecsricite du Cambodge in cooperation with MIME Energv Degparument shall ect as counterpart

agency ta the Study team and also as coordinating body in relation with ather governmental and
non-governmental organizations concerned for the smoath implementation of the Study

4 v To ek scpoa t res | g
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The Government of Cambaodia assures that the martters refereed in this form will be ensured for a
smoath conduct of the Development Study by the Study team.

Signature: ’—;JX L

Title: Egggﬁg; mE  STATE

On behelf of the Government of Cambodia

Dats: Ady L0 13Gd

o i [orfwead Febehmon- o
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Cambodia Power Sector Strategy
World Bank Mission — May 16-11, 1999

Aide Memaire

A World Bank mission' visited Phnom Penh from May 16 10 21, 1999, 10 undenake the field
consultation for the drafi repont Cambodia Power Sector Strategy. During s stay the mission
met wath authomties and staff of the Minstry of Indusiry, Mines and Energy (MIME),
management and staff of Elecrncite du Cambodge (EDC), as well wath representaiives the
Minustry of Econormy a&nd Finence (MEF)  This Aide Memoire summanzes the mission's
(mdings and agreemenis reached. The Aide Memoire would be ranfied by Bank manageménl
The mussion would like 10 thank the organizanons met for thewr excelieni preparaucn work and
support

A. Power Seclor Sirategy

l The proposed drafi repom. Cambodia Power Sector strategy aims 10 suppon the
Govearnmeant tn its objectives o0 (2) improve seclor efficiency and reducing elscinciy costs, (b)
eonsolidme the ongoing reform, end (¢) address the sactor’s social concems, parmiculardy the
extensign of electneity services 1o rural areas, The mission held exiensive discussions on 1he
report with MIME and EDC. 1 was acknowlzdged that the close dialague held berween the
policy team established by MIME and Bank missions had been wseful in regaiming the momenium
neaded for the continuavon of the pawer seclor referm, i pamcular the enaciment of he
Elserricity Act and establishmem of a regulatory bady (the Elecinesy Authamy af Cambodia -
LAC)

2 Main poinis discussad and agrecments reached are summasized belaw

* There was gverall agreement gn the mamn recommendations of the report regarding the
need and means 10: (a) eontnue the commercigiizaton of EDC: (b) establish a suitable
legal and regulatory framework; and (c} formulaing and implementing 2 rural
electnficanon strategy. Acntons proposed 10 mect these objectives are summanzed in
Anachment |

« MIME feli that there way need 1o sirengthen the repon’s siatements on MIME's and
EDC's techrucal assistance needs o implemen the proposed siravegy, pamicularly in
repgard to the preparation of hvdropower projects. 11 was agreed 1o incorporate explicitly
these needs and revaew the recommendanons on hydrapower

+ The meetings discussed the different options (or the future evolution of the power s¢vtar,
including the role ef pnvae and public seclor and wavs 1o gradually weroduce morne
campetingn. 1t was agreed thai, onca the elesineny legal and regulatary framewark s
place, al partics - publie and pnvaie - should compeie W equal condmons and 1ha
further expansion of EDC's role would be justified when there are clear coonomic il
wechnical advaniages, or to 1mect socaal abjeciives that canne be met otherwase  The
rmission siressed that an essenual condiion for an efficiem development af dwe gectar wall
bo the Governmiant's commuiment 1o respect the commercial anonomy of R0 and the
eperaticnal mdependence of the FAC

" The mpsien comsprised Uneigue Coousdbinn (Mesgion lzadesd and Mac Casprove-Davies  {Raal
Elezirnlienugn Specialis)
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v+ Questons were rused on the role of the EAC wis-a-vis MIME and EDC. The mission
explained thai the report intends 1o reflect the provisions of the draft Electricity Act and
relaied Sub-decree (as of February 1999}, 1e. the repon does net aim 1o make any
proposais different lo thase of the said legal documents. 11 was agreed that MIME would
adwise the Bank on any correcions necessary i the drafi repon o reflect accurasly ihe
latest versions of the Electniciry Act and Sub-decree as approved by the Councsl of
Ministers or the Inter-Minsienial meeting

» The missicn reviewed with EDC and MIME the rural elecirification (RE) section of the
repon and agresd on changes needed w0 more accurasely reflect the currem staws in
Cambodia  The rmussion presented an overview of selecied RE programs i other
counines The overview highhighted aspecis such as (a) private provision of eleciriciny
services, (b) incorporation of all sppropriate nypes of electnficauon mcleding prid
exiengion, mum-grids, and battery-based systems Using conventionzl and renewabls
enesgy sources, (¢) light-handed regulauon for smaller power prowiders, and (d) the
possible craatien of & Rural Electnficaiian Fund 1o support commercial RE developmen:
There was general agreememt on the proposed approach lo develeping a rural
elecinification strategy.

*  MIME would convey additional commanis 1o the drafi repon by May 28, 1999

L Mextsleps:

= Lt was agreed thas the Bank wall mcorporae imo the report the eommaents eanveyed bv
MIME and EDC and subsequently proceed to publish 2 final repon {gray cover) lor broad
digseminanion {by end of June 19%9)

«  MIME will use the Bank's report 10 isswe o Power Sector Strategy 1o be submned 1o the
Governmient for approval

B. Second Mawer Project

4 The mussicn discussed with MIME and CDC the scops of a second power project for
Cambodia and camed-gut initial co-ordinagon for project preperason. The musssen confirmed that &
PHRD grant (Japan) for an amount of USS 700,000 has been awarded for the preparanon of the
vroject.  Accordingly, preparatory acavines could be utated next World Bank fiscal year (beginning
July 1999) Although the preject 15 sall a1 a leve! of conceprualizanon, 11t 15 expected 1o involve a co-
financng cperation  To this end, the Bank has approached informally OGCF  The second projec:
would agdress the following objacoves: (a) suppon the Covernment’s continued effans o create an
adequate environment for an efficiear development and operauon af Cambodia’s power secior,
mcluding direc privale part.crpetion and overall commerciahzanon of the sector, (b) addrass the
seclor’s socal concerns mereasing the access o elecineny, parncularly i ural areas; and (o)
remove mlrastruciure bonlenecks and, thes, reduce the cost of elecmeny supply  To this end. e
praject weuld ineliede sematively the Tallowsng components

*  dupport conventional gnd extension and off-grid sysiems 1 serve abowmt 20,000 new
customars 11 the south-sasiem provinces

»  liril stage of a 2I0kV mansnussien link frem Phrom Penh e southem Cambadia, and
agsatialed subsintions

» Technical azsisiance for (2) the consciidanon of power sacior regulalony (ramewark,
ineluding wannung fer the Eleemairy Authonty of Cambedia, (b) stirengibening the policy
making capatihty of the MIME, and () wmproving EIXC's commercial and financial
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performance, and previding consulling services for detailed engineering, procurement and
CONStruclion supenvision,

5 It was agread that the PHRD grant will be executed followang a split execulion modalny
Accordingly, MIME wall manage funds for payment of local consultams, field surveys and ather
local costs; and the Bank wall manage the funds used for hinng imernational consuliants  Next
gleps are:

+ The Govarnment (Mirnustry of Ecanomy and Finance - MEF) 10 request the Bank 1g
proceed wiih the split modality for execution of the PHRD gramt  To this end, the Bank
will provide advice on (he communicaiions nesded,

+ The Bank will prepare a Grant Agreement to be signed by 1he Governmeni (MEF) and
Bank management in Juna | 999

6 The PHRD grant procesds would be used in the follawing activities

. { {Privat icipation. Suppon the GOC's efforts to attract privae
generalion within an open and campetitive environment. These are. (a) procedures
for the seleciion of Independen Power Producers; and contracting of LPPs, and (b)
operzuanal procedures for the power sector regulaiory body. Both will be presented
and discussed in a final seminar

» Rural Electrification. Formulation of a strategy and | 0-year program (se= par 7)

« Transmission l.anes. Feasibility siudy for the transmitsion fink between Phinom Pend
and southern Cambedia, ncluding a review af the power marker, assezsimem of
allernative schemes. engineering design, environmentel impact assesement, projec
planning, and econemic and financial aralyscs

7 Draft TOR for a rural elecinfication stravegy and 10-vear RE implementanon program
(Anachmant 2) were prepared by the mission and discussed with MIME and EDC. The wnengy
specialist for the ADD Country Programming mussion also amended this diseussion  The
proposed consulung assignment is intended 10 assist in cresting a practical program which would
serve 1o coordinale both Government and donor-supponied RE =fons throughout Cambadia
MIME agreed io prowide a revised draft of the TOR by May 28, 1599, for the Bank to prepare the
bid packags in a umely manner.  Adherence 10 this schedule is crincal since this Bank-execuled,
PHRD-funded work must be complete prior 1o appraisal of the proposed Second Power Prosect,
rentanvely scheduled for June 2000. Since the expected cost of this effort may excesd the
available PHRD budge! addinonal funding sources will be soughi by the Bank and MIME ADG
expressed general support for the effort, and wall explore the potential for funding a portion of the
wark  Othar donars also have expressed potenual intcrest in suppon

.. Phinom Penh Power Rehabilitation Praject

] Socior Refgrm MIME wmformed that the Electnony Act had been reviewed already I
tke Inter-Minsienal meetings and that if will be discussed a1 the Council of Ministars an May 21,
199% - Adsa, MIME presented a plan for the use ef [DA proceeds i an amaoum of USE 151,900 w
suppon the establishmem of the EAC and relaied consulting seraces. It was agreed that MIMI:
will engage the senaces of 1wo expens; namely a specialist i finance, sccounning, ranifls and an
2x3en in regulanons and licenses for a olal of abowt & mondis. I was also agreed w include the
services af local lepal consuhants (4 memhs) and local axpartefrangrs i managemeni, Aceeuls
and finance (4 months) Suppon to tus effon wall include also eguipment and compuia
programs, equipment for MIME's provineial effices, support s12ff and miscellaneous expenses
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a Audits. The mission gave its no objecnon to EDC's proposal to award coniract to the
firm Emst & Young to underake the audits of EDC corporate and project accoums for FY98
subject to revising the scope of work in accordance 1o the Bank's suggestions of April 29, 999
Trne Bank expects 10 receive a drafi of the FY98 audit repon, findings. and opimion hefore they
are finalized. Also, the migsion 15 saiisflied wath EDC's plan 1o address the issues raised by (he
auditor during the audng of FY97

0 The mission confirmed that project implemeniation continues progressing
salisfactorily in most respects  The projecst is expecied to close by December 11, 1999, as
planned.  Uncomminied funds as of end of May 1999 are estimated a1 LJ55312,663.
excluding the amount earmarked for MIME's technical assistance and assuming that the
exchange rale between USS and SDR. will remain a1 1.35.. EDC proposes (o use the balance
of funds as follows '

= Power stations clean-up £ 33600
« Testing equipment $ 100000

The mgsion recommended EDC not to incur in these expenses nor make further commiments
during the next 3 months, and monitor carefully the availabiliry and flow of DA funds i order 1o
avoid the risk of over-commilting resources

E Crousila Phnem Penh, May 20, 1996
World Bank
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