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4. Selection of Power Plant Site

4.1.

|nvestigated Sites

As the result of the preliminary site investigation on the selected four (4) candidate
sites, which were done from February to March, 2000, OP-3 was considered to be the
optimum site provided that there is no restriction on the land acquisition, and the sec-
ond ranked site was OP-4. And this result was accepted by MIME/EDC in March,
2000.

However, in the meeting held in June, 2000 prior to the final site investigation, MIME/
EDC informed the JICA Study Team that the land acquisition of OP-3 isimpossible as
the final decision of ministerial level. This decision was confirmed in the meeting with
the First Vice Governor of Sithanoukville during the final site investigation. Therefore
the JICA Study Team was compelled to delete OP-3 from the list of candidate sites.

Site OP-5 sited between Sokimex Oil Terminal and OP-3 was proposed by MIME/EDC
newly as an alternative option site.

Location of each candidate siteisindicated in Fig.4.1-1.

In the 2nd Field Investigation the final site investigation was carried out for four (4)
sites except OP-3.



Fig.4.1-1 Location of Candidate Sites



4.2.

I nvestigation Results of Candidate Sites

Details of investigation results of OP-1, OP-2, OP-4 and OP-5 sites is shown in the Ta-

ble4.2-1.

Summarized characteristics of each site are asfollows:

OP-1 :

OP-2 :

OP-4

OP-1 siteislocated in the easternmost area among the sites and farthest from
Sokimex Oil Terminal. There is mangrove forest and wet land in the coast-
line, and the sea in front of the siteis very shallow. Therefore, this site is not
good for utilizing the seawater as cooling water.

The site is far from the trunk road, so a long access road needs to be con-
structed. In addition, there is an old temporary and rotten bridge on the trunk
road from Sihanoukville, which requires to be replaced or rehabilitated for

transporting materials and equipment from the port to the site.

OP-2 site is located on the hill near Sokimex Oil Terminal. This location is
preferable for transportation of fuel oil, but not preferable to obtaining cool-
ing water due to the long distance from the sea.

The site has good accessibility because the trunk road runs on the site area.

OP-4 site lies just on the south of Sokimex Oil Terminal. This location is
preferable for transportation of fuel oil. Furthermore, the site is close to the
sea and the sea in front of the site is relatively deep. This condition is the
best for utilizing the seawater as cooling water among the sites.

On the other hand, a relatively high and steep mountain is located in the
northeast and the east ends of the site area. This situation may have some re-
striction on future expansion of power plant larger than 270 MW. The site
has good accessibility and transportation condition because the trunk road
and the railroad run beside the site.



OP-5 : OP-5 siteislocated just on the east of Sokimex Oil Terminal. This location
is suitable to transportation of oil fuel. The sea in front of the site is rela-
tively deep (but not so deep as OP-4), so the seawater can be used as cooling
water.

The serious disadvantage of this site is its topographic feature. The site is
hilly and bisected by a valley, and the river runs in the middle of it. This
landform causes a large-scale civil works, such as rerouting of theriver, large
amount of soil excavation and/or reclamation.

After comparing each site in the aspects of environmental impact, land acquisition cost
and construction/operation cost, OP-4 was selected as the most preferable site for the
Sihanoukville power plant.



Table4.2-1 Investigation Results of Candidate Sites

Index of Evaluation ltems:

1.

2.

Topographic Condition

Soil and Rock Condition

Oceanographic Condition

Fuel Supply and Transportation
Availability of Cooling Water

Availability of Fresh Water

Access and Transportation from main Road

Environmental and Social Aspects
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4.3.

4.4.

Possibility of L and Acquisition and Price of L and

According to the investigation done by MIME/EDC, there is no objection to the possi-
bility of land acquisition for all sites except OP-3. The site OP-4 area is owned by
about thirteen (13) private owners, however, MIME/EDC explained that the area
around here including OP-4 site has aready reserved by the government for the indus-
trialization purpose and can be acquired easily for the power plant.

The price of land of each site informed by the Sihanoukville Municipality is as follows:
OP-1 : approx. 2.0 $/m?
OP-2 : approx.3.0%/ m?
OP-4 : approx.2.3% m?
OP-5 : approx.3.0% m?

The required area for the power plant is approx. 320,000 m?, therefore, the difference
of land acquisition cost among the sitesis only 0.32 Million US$ at the most.

Evaluation of Environmental | mpact

Few houses or no houses were observed in all sites. Therefore, no major relocation is-
Sue exists for any sites.

Except for protected birds that were observed in the vicinity of Hun Sen Dam and Prey
Treng Pond during the environmental baseline survey for Site OP-4, valuable habitats,
other protected species, cultural heritage, etc. were not observed in any areas or sites.
All sites are far from the nearest protected area or National Park.

OP-4 and OP-5 have a hot water dispersion problem because the seawater is used as
cooling water in these sites. However this problem can be mitigated by means of ap-
propriately design cooling water intake and discharge in compliance with the guideline
of the World Bank.

OP-5 also has a problem of large mass of soil disposal. Earth moving to achieve a



4.5.

plant grade that is low enough for economical pumping of cooling water will require
offsite spoil disposal of 4.5 million m®.

Until the topographic survey was carried out, there was concern that OP-4 may have a
problem of large mass of soil disposal. However, the detailed topographic survey re-
vealed that the elevation of the site was lower than shown on available topographic
maps, and that spoil disposal was not an issue.

Comparison of Construction Cost and Operation Cost

Based on the characteristics of each site, the difference of construction cost and opera-

tion cost for each site were estimated and compared.

The difference of construction costs were calculated on the basis of the following pre-

conditions:

(1) Power plant generation capacity is 180 MW.

(2) Power plant type is a gas turbine combined cycle, of which condenser cooling

systemis:
OP-1 : Air-cooled condenser
OP-2  : Air-cooled condenser
OP-4 : Seawater-cooled condenser

OP-5 . Seawater-cooled condenser

(3) Fud oil istransferred by oil pipeline from Sokimex Oil Terminal to the plant along
the railroad.

(4) For OP-1 fresh water is supplied from Hun Sen Dam. For OP-OP-2, OP-4 and OP-
5 fresh water supplied from Prey Treng Pond.

(5) Substation is located in the power plant area. Transmission line from Takeo will
be connected directly to the power plant substation.

(6) Acquisition prices of land are as mentioned in Section 4.3.



In addition to the construction costs, the difference of operation costs were also calcu-
lated because of difference of plant efficiency between the plant with seawater-cooled
condenser and the plant with air-cooled condenser. The plant with seawater condenser
has a higher power generation efficiency than that with air-cooled condenser due to its
lower attainable vacuum in condenser. The length of gas pipeline is considered the
same for al sites.

The difference of operation costs are shown as Net Present Value of the difference of
cumulative operation cost over the economic plant life of 20 years. The calculation ba-
se of operation cost is as follows:

Economic plant life . 20years

Natural gas price : 40$MMBTU

Discount rate : 10%

Capacity factor . 54%

Net heat rate of plant (LHV base) :  Seawater-cooled condenser 7,419 kJ/kWh
Air-cooled condenser 7,639 kJkWh

Although 220 kV transmission line is not included in the scope of the Project, differ-
ences of the construction costs of transmission line were also counted because the
length of this transmission line will vary by the location of sites.

Cost comparison results calculated based on the above is shown in Table 4.5-1 and
summarized below:
(Unit : Million US$)

OP-1 +16.5
OP-2 +10.6
OP-4 Base
OP-5 +28.9

Among the above four sites, OP-4 shows the minimum construction and operation cost.



4.6. Conclusion of Optimum Site Selection

All sites are considered to be acceptable for environmental requirements as long as ap-
propriate environmental mitigation measures are applied. Therefore, the site OP-4 is
most recommendable because of its highest economic superiority mainly depending
upon the availability of the seawater as cooling water and thee lowest site preparation
Ccost.

Until the topographic survey was carried out, there was concern that OP-4 may have a
problem of large mass of soil disposal. However, the detailed topographic survey re-
veadled that the elevation of the site was lower than shown on an available topographic
maps, and the soil volumes of excavation and reclamation are balanced at an appropri-
ate site elevation.
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