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PREFACE

In responsc to a request from the Governiment of the Republic of Palau the Government
of Japan decided to conduct a basic design study on the Project for Upgrading of Electric
"Power Supply and Power Transmission Lines in Babe!daob Isliand and entrusted the study to

the Japan Iriternational Cooperation Agency (JICA).
JICA sent to Palau d study team from June 30 to July 29, 1996,

The team held discussions with the officials concerned of the Government of Palau, and
conducted a field study at the study area. After the team returned to Japan, further studies
were made. Then, a mission was sent to Palau in order to discuss adraft basic design, and as

this result, the present report was finalized,

I hope that this report will contribute to the promotion of the project and to the

enhancement of friendly relations between our two countsies.

I wish to express ray sincere appreciation o the officials concerned of the Government

of the Republic of Palau for their close cooperation extended to the teams. |

December, 1996

Kimio Fujita

President

Japan International Cooperation Agency






December, 1996

LETTER OF TRANSMITTAL

We arc pleased to submit to you the basic design study report on the Project for
Upgrading of Electric Power Supply and Power Transmission Lines in Babeldaob Island in

the Republic of Palau,

This study was conducted by Yachiyo Engineering Co., Ltd,, under a contract to JICA,
during the period from June 27, 1996 to Dece_mbcr 25, 1996. In conducting the study, we
have examined the feasibility and rationale of the project with due consideration to the present
siiuniion of Palau and formulated the most appropiiate basic design for the project under

Japan’s grant aid scheme.
Finally, we hope that this report will contribute to fusther promotion of the project.

Very truly yours,

Mntsuhma N\j\jnkawa

Project manager,

Basic design study tcam on

the Project for Upgrading of Eleetric Pawer Supply and
Power Transmission Lines in Babeldaob Island

Yachiyo Enginccring Co., Ltd.
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CHAPTER 1 BACKGROUND OF THE PROJECT






" CHAPTER1 BACKGROUND OF THE PROJECT

The Republic of Palau (hereinafter referred to as:P;’_:]au) was administered by the US under a
UN trusteeship in the aftermath of the Second World War but gained its independence with
free association with the US in Novcmbcr, 1993. The country consists of some 200 islands
with a totat nauonai land arca of 489 km?2 and a'total population of 17,127 (as of 1993)

The oconomy of Palau still has the characteristics of a dual slmc{um wilh the mi xed existence
of an aularchy and monetary cconomy and with agriculture, fi fi sheries, ele., bemg engaged in
nmnly for self- consumphon purposes. While there is no prommcnt local industry, it is
pointed out that it is necessary for Patau to develop the lounsm industry by ulllmng its rich
- tourism polential as well as fisheries, agriculture, miining, ctc., in order to attain self-
supporting ecoromic independence. Koror Istand on which the capital is located is a small
isfand, having less thar 10% of the total national Jand area. Given the geographical limitations
'- for dcvclopmcnt on Koror Is!and mlcgrated de\clopment efforts on Babeldaob Ishnd the
largest island which has 75% of the total national land arca and rich natural resources, and
other istands are esscitial. The development of social infrastructure, such as power supply and
road networks, on islands other than Korot is, therefore, regarded as an urgent neced in Palau.

‘The National Master Development Plan 2020 (NMDP), which is the development plan up to
the year 2020, sets such targets as "to increase real economic growth per capita on a sustained
basis", "to share the benefits of economic growth on an cquitable basis®, etc., emphasnsmg the
| lmpomncc of the development of a stable power supply capacity by the power sector as the
basis for national development in the future. The funds for development projects are in the
form of gran{s based on the Compact of I‘rec Association (Compact) concluded at the time of |
the coumrys mdepcndencc from the US. However the ‘amount of the fund is too smalt to
cover the development of the entire social infrastructure, forcing the Government of Patau to

rely on other donors.

.lapan has a hlstmy of providing grant axd for Palau. The first aid provided for the power
sector in Palau was in 1985 in the Project for Babeldaob Electrical Power Transmission Line -
(1985 - 1986), followcd by the Project for Improvement and Dcvc!opmcnl of Elcctric Power
SYS&I‘)] (1993 - 1995) (hercihaftcr referred to as the prévibus projects). Wilh consolidation of
lhe transmission 'md distribution network, enabling the panllcl operation of the M'ihkal
Power Shuon in Koror State and the Aimeliik Power Station in Aimcliik State in the
southweslem part of Babeldaob Island, a public power supply network was cstablished. This
network enables a 24 hour supply of power for Koror State, in which the capital is located,
and for the 6 southein states of Babeldaob Island. The stable power supply has ensured the

~1-



féliab]c; opcrélion of such public facilitics as hospitals, schoo]s, etc., the improvement of the
lives of the public and the vitalisation of industrial activitics. The posilive _effccts of the
previous projecls are highly evaluated by the people of Palau and Japan's consistent aid for the
power sector is mentioned in the NMDP with appreciation,

Consolidation of the powcer transmission and. distribution network through the previous

projects has stimulated the demand for public power, which is both safc and convenient, and

there has consequenlly been an pnmistakable trend of @ demand increase with industrial

.development and lmprovemcnlof the standard of living, The last 3 years from 1992 to' 1994

showed an annual incicase rate of 14%. The '\IMDP forecasts a steady increase of the power

demand at an annual rate of 14% based on current development progress in Palau and
csllmatcs that the maximum power demand in the year 2000 will reach 27 MW.

Despité the forecast of a steady increase of the power demand in the foresecable future, the
existing power stations are suffering frgn'i the breakdown of gencrators and an oulput decline
due to ageing of the generating unils and financial difficultics of the Government of Palau
have made it impossible to build pew gencrating facilities. Consequently, no improvement of
the generation oulput has been achieved to meet the increasing demand and the result ing
unbalanced supply and demand siluation has caused coricern in regard to possible adverse
impacts on pubic life and a delay in the economic development due to a chronic power supply
shortage in the coming years.

Meanwhile, the 4 northern states of Babeldaob Island, i. ¢., Ngerchelong, Ngeraard, Ngcrdm’m
and Ngnwal do not have a pubhc power supply. Instead, consumers receive power gcmrated
~ by small diesel gcneralmg units’ ‘provided by the state governments. As the fuel transportation
cost is high because of the poor access to these slates, the Government of Palau inevitably
bears the extra financial burden. The diesel generalors in use are designed to have short time
rating. Therefore, power is supplicd for only 5 - 6 hours/day in these states, causing pfohicms
for not only individual houscholds but also for the proper operation of such public facilities as
schools, dispensaries, etc. Compared to the electrificd states in the south, the standard of-
living in these northern states is developing at as lower pace and the gap is sieadily'widening.

Against this background, the Government of Palau has made a request lo lhc Governmcnl of
Japan for (he ‘provision of gmm aid to mcnasc the outpiit of the 2 exlstmg power stations
{Malakal and Aimeliik) and to cxtcnd the power supply lines 1o the 4 siorthern states of
Babeldaob Istand (hereinafter rcferrcd to as the Project). :



~ [Contents of Original Request]

(1) Contents

1) Malakal Power Station Improventent Plan

@

Construction of a power house building at Malakat power plant to house three
(3) scts of diesel engine. gencrators (DEG) including engine foundations, a
control room, a switchgear room, cable trenches, ventilation system, a five (5}

ton overhead traveling crane and necessary building services.

Supply and install three (3) sets of DEG with 'oulpuf capacity 2.8 MW to

Ma]akal_powcr plant. Each DEG shall be complete wilh exhaust system, cooling
water syslem, air starting system and fuel oil system.

:Suppiy and install the required electrical and mechanical auxiliary for DEG

stated above such as high voltage switchgear, station transformer, DC supply
system, fuel storage tanks, lubricating oil system, synchronizing cquipment, etc.

2) Aimeliik Power Station Improvement Plan

@

Supply anew slow speed DEG with output capacity 3.2 MW to Aimeliik Power
Plant which shall be identical with the existing units and installed on the
existing foundation. The exhaust -system, cooling water system, air starting
system, fuel oil system and electrical & mechanical auxiliary system are already

in'place.

Three (3) of the existing four (4) low speed 3.2MW DEGs are to be completely
overhauled and supplied with spare paris and some tools. ' o

3) Transmission and Distribulion Network Extension Plan

Supply and construct 34.5 kV power transmission lines from Asahi substation to
‘Ngiwal and Ngeraard states and 13.8 kV distribution fines from.Ngeraard to

Ngerdmau and Ngerchelong states including necessary step-down transformers.

(2) Sites

‘1) Power Station Improvement Plan

| Malakal Power Station and Aimeliik Power Station



2) ‘Transmission and Distribution Network Extension Plan

4 notthern states on Babeldaob Istand (Ngerchelong, Ngeraard, Ngerdmau, Ngiwal)

Alter making an investigation in regard to the Aimeliik Power Station Iimprovement Plan,
the Study Team deemed it appropriate to exclude the Aimeliik Power Station
Improvement Plan altogether from the scope of the Project due 1o the following reasons.

® The station was constructed with a loan provided by private UK banks  and
repayment of the foan is still in progress.

@ The gencrating facilities arc more than 10 years old and the same model is no longer
manufactured. Therefore estimation of the repair cost is difficult, because of the
envisaged difficulty ofoblammg spare parts.

® Guaranteeing of the expected output of the cxlslmg gencratmg facilities after the

repair and overhaul appears difficull.
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CHAPTER2 CONTENTS OF THE PROJECT

21 Objectives of the Project

The targets of the NMDP set by the Government of Palau are “to increase real cconomic
growth per capita on a sustained basis”, "to share the benefits of economic growth on an
equitable basis, etc., as already described in Chapter 1.

The ob_lecnves of the Project arc @ the conslmclron of a new generauon facility at the
Malakal Power Station as a part of the station which w;ll meet the increasing power demand '
up to the year 2000 and @the consiruction of a transmission and distribution network i in the 4
_northera states of Babeldaob Island as pait of the island-wide development of a power
~network, both of which are urgently required by the power sector to successfully achieve the
targets of the NMDP. |

2-2 Basic Concepts of the Project

The previous pfojccls resulted in development of the transmission and distribution network in
Koror State and the 6 southern states of Babcldaob Island. The demand for a safe and highly
convenient public power wpply has been steadily increasing in accordance with industrial
dcvelopment and improving standard of living. The demand in the 3 years from 1992 to 1994
rapld!y increased at an annual rate of 14% and the NMDP forecasts that this annual power
demancl increase fate of 14% will continue for the foreseeable fulure glven the recent state of
"~ pational dcvelopment achxevcment

Despite the forecast of a steady demand increase, the existing power planis {Malakal and
Aimeliik), which should deal with such an increase, are currently experiencing breakdowns
and an output decline due to ageing. To make matters worse, the Government of Palau is not
in a sitvation to introduce new generalion facilities due to financial problems. Asa result, any
rehabilitation work and/er increase of the prcséht output to meel the actual power demand has
nol been imp!eniente_d.' There is concern that such a chronic shortage of the power supply
“could lead toa delay in economic and social development in the future. |

'Thc new gencrauon facnlltles at the Nhhk'll Power Station, requcstcd by the Government of
' Palau will constitute a part of future base load capacity (16 - 20 MW) in the year 2000 as
' p!anncd by the NMDP and wm replace the exisling worn out aged generation facilities. In
addition, the new facilitics will contribute to the urgent improvement of the power supply
situation in Palau at the iime of the Project completion in 1997/98. With the commissioning of

5o



the new facilities, the Matakal Power Shuon wnll be coordzmtcd with the existing Aimeliik
Power Station to act as base load power stations for the unitary power supply system to Koror
State and Babcldaob Istand which are key areas for the cconomy of Palau. This coordinated
operation will inevitably rationalisc as well as improve the efficiency of the power station
opetation and maintenance.

Mcanwhile, the establishment of a sound economic base, which is the lligllcsl priority of the
NMDP, requircs the urgent development of local imlu;sl'rics'_with rich potential, including
fisheries, agriculture, tourism, mining, etc., on Babeldaob Island. In turn, this requirement
calls for the urgent development of a toad network as well as a power transmission and
distribution network i the whole of Babeldaob !slaﬁd. The 4 northern slates of Babeldhob
Island are cursently outside the public power network and consumers are provided with power
| by small emergency diesel generating units provzdcd by the state governments. The high cost
of fuel and short tiime ratings of these small emergency diesel generators have resulted in a
limited power supply in these states, only for 5 - 6 hours/day. This causes not only
inconvenience to ordinary houscholds but also difficulties in the running of such public
facilitics as schools, dispensaries, etc., resulting in widening of the standard of living gap
between these slates and slates receiving public power supply through the network.

The cstablishment of a rational and efficient power supply system is urgenily required by
means of expanding the public power supply system to cover éntire Babeldaob Island through
lhe construction of new {ransmission and distribution lines in the north of the island with a
view (o rectifying the gap in the standard of living between electrified states’ and non-
electrificd states and l‘acnhlatmg social and economic development int the 4 notthern statcs on
- Babeldaob Island as envisaged by the NMDP. There is no doubt that extension of the power
 network will evenm:{!iy contribute lo share the benefit of economic growth on an cquitable

basis.

Based on the above analysis, the basic concept of the Project is to improve the power supply
network as an important element of the social infrastructure throughowt Koror State and
- Babeldaob Island, both constitaling key areas of the economy of P_a!au, with a view to
facilitating and’ inducing development, thereby contributing (o the’ Vitélimtiowahd stable
operation of local industrial activitics and to rectification of the regional gap in'the standard of
living. The actual com 1poncils of the Project are the construction of new generation facilities
at the Malakal Power Station to meet the power dcm:md in 1997/98 and exlension of the
power transmission and distribution network to the 4 notthern states of Babelddob Istand.
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