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FIASE 68% (EIRISH. ¥ERIIARLS O, FHEHRTS%)
FREN JIS K 22040 2 HHI1Y  24810,200kcalkg. HHLO.86kg/liter

1. 8 (Fuel oil) 44

0.205kg/KWh X (1/0.86) X 5,000kW = 1.19 kl./h = 28.6 kL/D
FHEMRE 119 kL/hX$8.760hX68% = 7,080 KL/yr.fset
TANKZ & 28.6 kL/DX30 D = 858 ki.

mk@iﬁ%ﬁﬁ%_ 1,000 KL funit

RBHTE BRI 22 8 =7,089(kl fyr.fset) X2 sets = 14,178 (kL.fyr.)

Say 14,200 (kLfyr)
2, MEMEEE

0.0015kg/KWh X (1/0.90) X.5,000kW = 8.33 liter/h =200 liter/D

ERITY R & 8.3 liter/n X 8,760h X 63% = 49,620 liter/yr.

TANK#H & 200 1/DX30D =6 k.

SR R I B == 49,620 (1r./yr./sc:)><2 sels = 99,240 (Ir.fyr.)
Say 99,300 (Ir.fyrs.)

55 R
R TR ¢ 14, 200 (ki/yr)
45 BN O B B 99, 300 (rjyr)
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it U5$4,041,000

@ Mg
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W AEI GEE LTRT. o 7 k)
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Wi 5RTG - 1,200 (pes) X 0.1 X 20 (US$/pe.)= 11§$2.,400
-7 WHE 241 (3HD) X2,000 (USSked=  US$4,000

ANEE  US$18,400

@ A EMEROR)
_ 45 (USS/AJ J1) X104 X120 = US$5,400
AL AR US$23,800
- FHBETHA US$$4,737,800
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F—I13.4 IR RERA R
i IR ) LIV T Y
Apnté 77 % mgh | 075
;s H 45 YA mg/t | 0.06
W 53 25 AN A mgh | 80
M-7HHE mgh 311 IRV mgh 27
BRAK Y mg/l 32 2R mgh 31.0
BA F mgh’ 1.1 YUk mg/l 57
R mgh | 007 & mgd | ND(QO1kiH)
Mﬁﬁﬁﬁ%ﬁ mgd | 004 # mg/l | ND (©.01KH%)
TATHRE mgA 0.28 R mgd | 001
LRE mgh 066 . || AFIVA mgA | ND (©.005%i)
(vameya | mg | DOk | mAsE mg/l | ND (0.00053%:#)
Y | maa 0.06 T mgd | ND Q0K
ey TEIARE | mgr | 161 P # mg/l | ND (©.005%)
CoD mgh 6.2 Sok mgd | 038
BOD mg/! 1.8 LTV mgA | ND (001K
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| AR oL ] (Bacilltns). it
Eﬁ%ﬁ A Sp .......... + H ....................
| Abllanomece stagnina ++
Chrooboccus sp. . ++
" Anabaena sp. +
Phormidium sp. +
...... ﬁ ﬁﬁ h..de]mira — ++
Melosira italica +
‘Melosira varians +
Cyéiote]la kuetzingiana +
Cyc]ﬁte]la stelligera +
" Coscinodiscus sp. +
Cocconeis placentula +
Navicula radiosa +.
ﬂ@ﬁ Scene(.;(; smusomh ensm ........................................... + ..........................
ﬁ%i’ﬁ - Sp ...................... -
Oi_komoﬁa_s sp. ++
..... *&Eiﬂ% I +




% —11.3.6 Utilization of the Existihg Facilities

Utilization

Ttem Remarks
1. Diesel Engines N.U. Uncompleted
2. Generators N.U. Uncompleted
3. Auxiliary Equipment N, U. Uncompleted and damaged
for Engine . by corrosion '
- 4, Auxiliary Equipment N.U. | Uncompleted and deterioration
for Generators ' “of insulation level
5. Control and Protection N.U. Not yet provided
Equipment ‘ o
6. Miscellaneous Materials N. U. | Uncompleted, disordered and
such as cables, eic. ' mostly damaged '
7. Overhead Traveling Crane 0. K. o '
(16 tons) o :
8.  Fuel Storate Tank N, U. Uncompleted and damaged
o ' by corrosion .
9. Cooling Water Pond N.U. Not yet constructed.
10.  Piping System for Diesel N.U. Uncompleted and damaged
Engines by corrosion
11.  Switchboards N. U Not yet provided
12.  Power House, Control 0.K ~Structures are useful. Additional -
Room, Operation ‘works are required. (finishing,
Building, etc. doors, windows, lighting, air
L conditioners, gronding wires, etc.)
13.  Foundations 0. K Additional work is rcqpried.
. (finishing, anchor holes, etc.)
14, Main Transformers N. U. Detérioration of insulation
: level of coil
15. Security System N. 1% Not yet constructed fences,
guard house, etc.
(Note) N.U. : Not possible 1o use

0. K. : Possible to use




F—103.7 BROIERM

Y T4 ZEMRE (LUX) MFIRT B
1 D/G Room 100 400W mercury lamp
2 H. V Room 150 40W fluorescent lamp
3 Ware House 300 .40W fluorescent lamp
4  Staff Room - 300 40W ﬂuoresccht lamp
5 Lavafbry 150 20W fluorescent lamp
6 Corridor 150 20W fluorescent lamp
7 Control Room 500 40W fluorescent lamp
'8 Working Room 500 40W fluorescent lamp
9 Office 500 40W fluorescent lamp
10 Access Road 10 400W mercury lamp
1 Cooling Tower 10 400W mercury lamp
12 Tank 10 400W mercury lamp
JEFAT (2~9) 15 - 20W fluorescent lamp
JEHAT (1) 5 30W portable lamp

T

. 20W fluorescent lamp




RII8A)  EEEH 6 IR (12)

Fia

% AT
A REEM -
n-?4~€w-myvy 7,090 PS 1 =
2 HENRERZ AR 1 #x
3) AR
AR 1,000k 1 Y
BEAy 7757 1 A
PRI | 1 X
N ENT 1R
4 e | |
ey v 1 &
el TR 1 A
g v 1 ;
PR = v b 1 e
x5v3v9f4yy&v9 1 =)
5y WHREM
LEKS v 1 =)
I A 1 v
ik LR 1 v
g 1 &
6 WA - P
Py 2 b 1 ES
WA 5 b 1 Y
LTI AIE - 1 =
AU AR 1 &
| R 1 =,
N AT VMR 1 &
8) AWMBEEE  5000kW 1 &
0) B 2 &
10) EEHFEME 1 &
11) R HEAR 2 &
12) REAEWTIIA 6.3kV) 2 &
13y 74— il 1

3




F-IL3.8(A) EREES OF 1HFW) (21)

A i BE L)

14) SRS 15/63KV 6,300kVA 1 &
15) PrNZEIER:  6.3kV/400-230V  630kVA 1 5}
16) BEPIZIE 26 B ERAY (6.3kV) 2 &
17) ZIES 2 JOEKTHY (6.3kV) 2 =
18) {5 HISURER (400/230V) 2 B
19 £-Farpba—jbry— 1 Fiy
200 EWLHRER (v 70 F v —Yr—) DCLIOV 1 Ea
21) RSFHITR - 5HR0EE - PR ' 1 b

B) FoALRRfE

1) 20kV BEH&— TN 3C-150 sq.mm 7.60 km
2) AELFTE  15kV/380-220V 250 kVA 1 &
3 FA—F—Fa—-ErIA5kY) 9 B
4y EHElE 1 3




F-1L3.8(B) TREMA OF 2 5D (/2)

| % Wk ¥
A) BB
) F4—Ew-xvV¥ T090PS 1 B
%) MR RGN 1 e
%) PUEMATN |
ORI 1,000k | E
PR = o b 1R
kbl T 8% 1 e
4) TR
Rl 1 &
A KIS 1 Es
R B 1R
ISEIE G v b 1 o
Sy AR |
wER 1 1=
6) WA - BRI
BRS7 b 1 ix
Wy o b 1 R®
IF77A4NE— 1 i)
WATHTE 1 =]
HERER 1 &
7 ATERSLHEAE  5.000kW i &
8)_ ﬁ-FE%’é_B":%& 15/63kV  6,300kVA 1 H
9 PIAEIESR 63KV/A00-230Y 630KVA 1 &
10) RFHITE - 7108 - T 1 #
B) iE - WA
) G (v - 1 .
%) REIRANREER 1 N
3)  EEEAR (REIN) 5 #
) B 4 %
5y 1RSFHITR 1 pau




2.71.3.8(B) iEﬁﬁEM (%6 2 IEtH) @)

o MEZM
1) 20KVERERY
B Yo s gy T | - 307 A
CCTRAME N A |
acCT EAEERE | 3 #l
o ceT RV - 6 A
2 WK HAL10sqmm | o 113.1 km
3 0KV
lcoTEAE : o f
1CCT Bk - | 1 i
1CCT 3ITAE | 4 #
4) M HAL 120 sqmm - | 378 km
5 20KV BN — 7N 3C-150 sqmm | | 145 km
6) AL LZIEE 15kV/380-220V  250KVA 2 B
7N T4 Fe K2 ¥ (I5KV) - : 10 &

8§ WHHIA 1 &,
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MASTIER PLAN STUDY
' . _ON
REHABILITAT’ION AND RI:CONSTRUCT‘ION OF EIl ECTRICITY SUPPLY
IN PIHNOM PENH AND SIEM REAP, CAMBODIA

In response to the rcquest of Supreme National Council (8NC), Japan International
Cooperation Agency (JICA) sent to Canfbodia a study tcam for formulafing an appropnalc
rchabilitation and reconstruction plan on the exdsting power supply system both in Phnom
Penh and Siem Reap (hercinafter:called the Team), and to conduct the study al a basic
dcsngn. level for the most cffective project in Phnom Penh. The team stayed in the country
from Januaxy 12 1993 l.lmough I"cbruary 8, 1593. .

During the pcrmd ‘the team conducted the collection and analyms of various rccords and _
information concerned the study 'under assistance of countcrparis from the Ministry of.
Industry, Electricite du Phnom Penb and Siem Reap province, held discussions with
officials concerned as well as international organizations and achieved field surveys in
Phoom Penh and Siem Reap.

In the course of ihc ficld s(udy. parucs conccrncd have d:scusscd the prchmmary resulis
of the' Team's sit¢ examination and confirmed with tire counterparfs ‘the main ilems {for the
Rasic Design Level Study for the leom Penh power sysiem as stated in the atiached two
Minutes,of Discussion will the: counlcrpaﬂs On- the basis of the discussions and ihe-
confirmation, the Tcam will proceed to further works for formulating the masier plan for
both Phonom Penh and Siecm ,Reap dilics and the basic design level study for electricity
facililics in Phnom Penh. The Team wﬂl pacpare the Interim Report, the Progress Repord,
Draflt Final Report and Final Report on ihe basis of thc works.

é:? S

K;llau Randy - : . Ko Nakajima, .
Vice Minister of Mxmstry of Industxy ‘I.;czader ?{f hnlc.:d‘:;t?mdy Tcm::
ez on an
Cambodia ‘ - - - Reconsiruction of EFlectricity
0 Supply in Phoom Penb and
Siecm Reap




MINU'{'I"'S ()I" l)iS(fl}SSI()NS

MASTE R PIJ\N UDY :
ON REITABI YUATION AND RECONSTRUCTTON OF I RCIRICITY SUPPLY
IN PIINOM PENIT AND SIFM REAP, CAMBODIA

In roxpmu.c- to 1hc request ‘of %upr('-mtu Nahoual ‘Clonviei! (SN(‘) Japan Intérnational

Copperation Ag,vn(y on: behalf of the Government of Japadn: (GOJY (impal(lwd a study

team for the captioned ‘,ludy to Cambodia from l-umaty ﬂum:gh July 1993, "The Feam has

conducted field sarvey with: collection of information/data, analyzed the information/data
and prepared. the progress cepovt and interim repoit under cooperation of tho Cambodian
counlerparts. The Team submitted its Draft Final Report for the study on Tune 28, 1993 (0

Hectricite du dmbodpc (1iDC). The report includes Basic Design Level. Study for the
recommended lacilities mos[ (.!lu‘iwoly to contribuie 1o rchabilitation and reconstruction

of the Phnom Penh power system and to be implemented uader the assistance of GOJ.
lhv ‘T'eam explainced the master plan and basic desigo to [KDC Irom June 30 throu[,h July 6
1963 in Phnom Penb. 1MDC apreed to ihv report.

On April 27, 1993 the former Hlectricite de Phnom Pealy (EDF) changed its name to I i)(‘
However, its new org anization was not diselosed during the "{cam's stay in Cambodia.

D agreed with the Tcam that descriptions in the report r(‘iahng to the organizations and '

funclions of the Counlry’s power sector as wd] as new BIDC will remain unr_hangvd duc io
current md(*fﬂmtﬂwaq oa them. :

'l'hr(mgh the discussion with the Team, 12DC verbally aqk{,d the ‘l'eam IQ (onvoy the

following EDC's proposals to GOJ. ‘[he I'cam undetlakes to do this :-onvvyan(‘e

(1) request for further assistance in rehabilitation and reconstruction of t:im:h‘icity supply
of the provincial power systems.

(2) request o conduct the master plan study of Cambodia’s  water resources {or
hydropower development in medium and long term program of cnergy sector.

Phom Penh, July 8, 1993

) ) K. D¢ C»__..
Tocung Chin Ko Nakajima ‘

) 1.cader of JICA Siudy ‘Y'ecam for
Rchabilitation and Re-
lectrictie du coustruction of Ylectricity -
Supply in Phnom Penh and
Sicm Reap, Cambodia

Deputy Director of

Cambodge
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MASTER PLAN STUDY

: . ON o . o
RENABILITATTON AND RECONSTRUCTION OF ELECTRICITY SUPPLY
: ' IN PIINOM PENII AND SIEM REAT, CAMBODIA

1. Place of and Attcndance to Discussion

Please refer to Annex-1.

2. Objective of Mccling

The objective of this meeling is to explain results of the master plan study, and discuss and

determine the basic design concept for facilities selected by the Team for the most effcclive

measures to rehabilitation and reconstruction of c]cctricit}r supply in Phnom Penh power

system,

3. Sclected Sub-projcets

‘I'he Team selected following facilitics as the rost effcctive facilities to be rehabilitated and

reconsiructed in the Phnom Penh power system under the assistance of the Goverminent of

Japan.
() No. 3 power station with installation of 2 units of equivalent output capacity of SMW
la l - 1 l ;:D ‘rg!;)t ﬁ‘:i ’ .

The total sysiem pcak demand including cstimated potential demand which is

forecasted by Supreme Nalional Council (S.N.C) is 59.7 to 65.4MW in 1993 and 77.3

10 89.5MW in 1998 as incntioned in the documents for'"chues't to Japan's Grant Aid"

offic'iaiij,r Sl.l‘.)_ll.l.“lcd to the Government of Japan. The system peak demand forccasted
by the Team is 63MW in 1995 and 81MW in 1998 including cstimated potential

demand and losscs«in the network.

While, rehabilitation of the existing power facilities and additional installation of new
dicsel power lacililies by various bilaleral assistance and international organizations
ar¢ commitled and expected o be realived by the year 1995. Power supply capacity

after rchabilitation 1o the existing gencrating faciliies and addition of new dicscl

- generating sefs is estimated by United Nations Developmeni Programme (UNDI) (o



/v

)

(c)

increase to BOMW by 1995 mcludmg 10MW expected to assistance by the

Govemmenl of Japan.

The possil_ﬂc 'c;ulput of B6MW in {he syslcm' will be sﬁ_ﬂ'icicnt for the total system
power demands in both 1995 (61MW) and 1998 (SIMW). forceasted by the Team,
even if the Jargest unit of generating facilities in the system is out of opcraﬁdn for the

periodical overhaul or inspection.

Upon the official request from 8.N.C, the Government df'Jaﬁan decided lo assist the

rchabilitation and reconstruction of No.5 powecer:station.

Under such circnmstances, the Team's recommendation is therefore under assistance
of the Government of .Tapa'n 1o install 2 nnils; of SMW (cffective output) cach in the
No. 5 power slalion utifizing the emsung power house and overhead trav:,llmg cranc,

as a result of cconomical '-‘.tm!y on various altematxves

. anneclion of the e . 1 I : I L o

For the effective opcration and maintenance of the power system, it is recommended
1o establish the interconnection line of the northem and southern _syslcrh_s as requested
by S.N.C. Inferconncction of thc sysicms wﬁll be achicved by means of new
overhead lines for connecling all the cxisling power stations. - The lines will be

operated in 15kV on 20kV design taking account of the future system voltage.

In addiiion 1o the intcrconnccting line, other lines will also be recommended 1o be
provided for cffective operation of the No.5 power station and the éxisu‘ng power

sysiem.

New VIHF radio equipment is recommended to be installed at five (5) power stations
and several mobile stations for the cffcctive opcration of the power stations and
proper mainicnance of the power nelwork All those rad:o commumcaumls will be
centralized 10 LDIs (Mectricite de leom I’cnh) control center !ocalcd at the EDI's

head office. A mimic pancl (synoptic lighting board) will be msial}cd in ihe load

dispatching ccnter.

4. Responsible Organizations

When the implt:mcnt_aﬁnn of the project under grant aid is approved, following



organizations of $,N.C will be assigned for the projecet execution.

(a) Responsible Minisiry  : Ministey of Industry (MOT)
(b) Responsible Avthority M:micibality of Phnom Penh
(c) Implemcnli:ng Ageney @ Dlectricite de Phnom Penh (EDP)

5. Japan's Grant Aid Syqtrm

'I_'h‘c' Ministry of Industry and EDYP have undersiood the strueture and :syslcm of Japan’'s
grant aid.

6. Basic Design Concept

"Iie basic design level siudy will be achieved. in Japan on the facilities in PPhnom PPenh
power system as sclected in the above (3). '

"The study will be conducted on ihe basis of the following condition and concept, but it is
{o be noted that the concept is subject to modification due to the resulis of further studies

in Japan.
(6-1) No.5 Power Station

(a) New machines will be installed in the existing building,.

(h) 1 ‘otal capauly to be scl in the power station will be 2 x SMW,

{c) IDP is r¢ s[)nnslmc for dismantling of all the cxisting facilitics in No 5 power

station and removal of the dismantled machines, equipment and malerials to the
EDP's Warchouse for stdring prior to commencement of the construction of new
machines at éxpéhse of S.N.C.
‘The officials {:}q)la:lined serious shortage of fund for works of dismantling - and
storing of the existing faciliies and requested the Team to convey to the
Government of Japan so that this work will b(‘ done under assisiance of the
Japan's Grant Aid Programme. '

(d) Addiiional faclhu:"# such as a coollng waicr pond water plpmg from lllc Tonle
Sap_nvcr. cte. will be provided under the Japan® s Grant Aid Programic.

(e) Other desipgn condiions are summarized in Annex-2.,

(6-2) 15kV Linc

{a} The norvthern and southern power systems in Phnom Penh will be inlerconnecied

for stable power supply in the network.

i



(b} The mtcrcmmcehon tine will be on ﬂlc overhead ling along the route sc]cctcd by
the team and agrced by EDP.
(c) Ol]ler 15KV lines cffected for 1mprovcmcnt of lh(. stable powcr supp!y are also

selected and will be dctngned for 1mp]cmentatton 3 : C “

() I)cmgu conditions arc qllmman?cc‘l in Anncx—~2

(6-3) Centralized System Control

@) All power stations will_be connecled. cach other and with the control center in
EDY's head office by mcans of VIIF communications qyslcm .

(L) A mimic panel will be provided at the Ioad dispaiching center in’ lhc I'DP's head
office displaying the sitvation of the network with lamps and m_amlai swilches., It
will be not an.au('omaﬁc display board, but manuaily operated. .'I‘hércfoi-e'.' no -
cable -among each power stafion/substation and the dispatching center connects
for the data transmission. '

(b) Design conditions are summarized.in Annex-2.

‘e officials agrecd that (a) the sub-projects selected and studied for the Basic Design
1.cvel Study are not final for implementation under assistance of the Government of Japan,
(b) the components of the Project will be recommended after fusther studics; and {(’:) the -

concrete sub-projects to be implemented will be stipulated in the Progress Report.

7. Undertaking by Supreme National Council

Responsible authorities of $.N.C for the project shall undertake iems listed in Annex-3

when the Government of Japan decides to extend grant aid for the said projcci,

8. Schiedule of Study Team

l‘hc Team will continue the followm[j works in (.amhodla and Japan for formnlahng the

master plan and preparing of the basic design lcvcl qluc]y report

{a) The basic ‘dcsign level study team will leave for Japan on Jénuarjr 29, _1993'.

(b) The master plan study tcam will be in Siem Reap from-Januvary 3()516 Il'cbruary 4 (o
mvcsugatc its power system

{c) Interim report for the study will be submilted with 20 CO[‘HCS to the Ministry of
Industry bcfnr(. leaving Cambodia of the master plan study team.

{(d) The master pidn study team w:ll ]cavc for Iapan on re bmary 8, 1993,

(<) Iive (5) members of the (cam will visit Laml:odla wnlh Govcrnmcnl offu.mh nf Japan

v o



at the end of Mamh, 1993, and submit and explain the Progress Report of the study.

(N Your (4) members of the team will visit Cambodia the end of June, 1993 for submiiting
and explaining the draft Final Report to the Minisiry of Industry,

{) “The team will further conlinne the study in Japan by the end of July, 1993.

(h) Yinal Report reflecling comments on the draft final report from MO! and EDP will be
submiited to JICA Tokyo by the end of July, 1993.

9, Training Programme in Japan

‘e Team conveyed to the Ministry of Industry and YDP the training schedule of TICA
head office. 'Two (2) persons for a period of about 20 days each will be trained in Japan
during May 1993, JICA requesied S.N;C 1o submit the applicéﬁon forms of two pcrsons
to the Team to visit Cambodia in March 1993, ‘

A

4

¥ — K. ?4&?4‘—“-‘
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Toeung Chin Ko Nak'ajimﬁ
(l':?ayor Director of Flectricite Leader of JICA Study
de Phnom Penh Team for Rehabilitalion

Phnom .Pcnh Municipality and Reconsiruction of Electricity '

Supply in Phnom Penh and Siem
Reap

SIM KA

Mayor of =
Phnom penh municipality



Date of Mecting
Place of Mecling

Attendance
Ministry of In(illslfy

Idectricite de Phnom Penh

JICA Study Team

: January 26, 1693
: Conference room of EDP's Yead Office

: Mr. Nhek Chrocung (Director of Energy Department)

: Mr. Toeung Chin (Dircctor)

Mr. Men Sarmun (Deputy Director)
Mr. Ty Norin '(He'ad Office of Hectricity thWnrk)
Mr. Ros Chenda (Director of No.4 Power Station)

Mr.Sieng Ky Hong (Deputy Chiel of Planning)

: Mr. Ko Nakajima (Team Leader)

Mr. Mitsuto Tsutsui (Generation Planning)
Mr. Yoshitomo Watanabe {Eectrical Design)
Idr, Satoshi Minoyama (Mechanical Dcsign)
Mr. Toshiyuki Arita (System Planning)

Mr. Tadashi Nio (Idectrical Equipment)

Mr. Takashi Fukagai (Mechanical Equipment)



ANNEX - 2

' DESIGN CONCEPT_AND CRITERIA

1. General

(1) Applied Standards

(2) Basic Insufation Level

2. Generating Plant
(1) Tuel Oil
(2) TFrequency .
(3) Type of Engine
(4) Regunlation of .

{5y Standard Voliage
3. Distribution Linc

(1) Wind Velocity

(2) Air Terﬁpcraluré

(3) Minimum Saflcty actors

(4) Minimum Conducior

Clecarancces

(5 Minimum Depth of
Underground Cable

. IIEC, JIS. YEC, JEM, JCS, BS and other

intcrnationslly recognized standards

- 20 kV system for interconnection

15 kV sysilem
6 kV system for gencrator

Diesel oil (equivalent to JIS K 2204-2)

: Single action diesel engine

: Speed

e

Voltage .
Low {ension : 400/230V + 10 9%

Maximum velocity in Phnom Penh
Maximum

Average

: Minimum

Supporl under normal condition

Support under broken-wire condition

: Conducior

Insulator (mechanical) .

: Foundation of suppor'ts‘undcr normal

Foundation of supports under broken- :

wire condition

: 20kV at road crossing - above ground

: 20kV on other terrain - above ground

: LT line at road crossing - above ground

: LT line along road - above ground

: LT line on other terrain - above ground

: Under major road

: Under other terrain

125 kV

95 kV.

60KV

(*1)

50 Hz.

< 750 RPM
+ 5%

+ 2%

25 m/s
4100
27°C
13 °C
2.0
1.1
2.5

3.0

2.5

1.25

1.5 m
T.0m
6.0m
6.0 fn
5.0m
1.2m
0.6 m



4. Telecommunications and

Load Dispatching Systems

(1) Frequency
(2) Numbecr of channel

5. Civil and Building Works
(1) Minimuom Saf ciy Factor
(2) Sh‘ength of Concrete
{3) Rain Fall Inicasity
(4) Seismic Load
(5) Ii‘.ml)anl:mcn_l

. 400 Mhz band

10 -

: chndnﬁqhs of facilities - 3.0
Ultimate design strength - . 210 kg/em?
not applied
Approximate gradient 1: 2

6. Utilization of Tixisting Facilities in No.5 Power Station

(1) Diesel Engines
(2) Generators

(3) Auxiliary Tqmpmmt for
Engines

{4) Auxlllary Lqmpmcnt for
Generators

(5) Control & Protection
Equipment
(6) Miscellaneous Materials

(7) Overhead Travelling
Crane (16 tons)

(8) Tuel Storage Tank

(9 Cooling ‘Water Pond
{10) Piping System for
Ingines
(i11) Swiichboards

(12) Power Ilouse/Control
Room/Gifice

{13) Foundations
{14) Main Transformezs

: not used but to be removed for No.4 power slation

: not used but ic be removed for No.4 power station

: not used but to be removed for No.4 power station

: not used but to be removed for No.4 power slation

not used but to be removed for No.4 power station

: not used but to be removed for No.4 power station

+ utilized

¢ not utilized due to incomplete tank and corrosion of

materials

: not e:nstcd

: notused due to mcnmplctc system and corrosion of

materials

: not provided

: nlilized but partial reconstruction required

: utilized but pariial ri:c_pns!n:ction required .

: notused due to detéﬁn’faﬁon

Noie: {"‘]) Further examination will be conducted by the Tcam for common use of diescl

oil and hecavy oil for fucl for cngmc‘;

A2-2



T-‘oll'ow:ing are to be nnder‘lak_cn by Supreme National Council (8.N.C), the Mmiicipalily' of

ANNIEX -3

UNDERTAKING OF SUPREME NATTONAL COUNCIT,

Thnom Yenh and Iidectricite de Thnom Penh as the implementing agency, when the

Government of Japan decides to extend grant aid for the project for Rehabilitation and

‘Reconstruction of Lleciricity $upply in Phnom Penh.

(A) For Detailed Design Stage

. 'To provide the tcam with all data and information required for the design.

To sccure the safety of the team.

‘To permit the members (o enter, Jeave and sojourn in Cambodia for the duration of the

. team’s ‘assignment therein, and exempt them from alien regisiration requirecments and

6.

9.

10.

consular fees,

To exempt the members of the team from taxes, duties and other charge on equipment,

mac_hinet_ies and other rna;eﬁals brought into or taken out of Cambodia for the conduct .

of the work.

To exempt the members of the team from income tax and charges of any kind

imposed on or in connection with any emolument or aliowance paid to the members

of the tcam for their services in conneclion with the work.

To provide the necessary facilities to the team for remittance as well as ulilization of
the funds introduced into Cambodia from Japan in connection with the implementation

of the work.

To secure permission for entry into private properties or restricted arcas for conduct

of the work.

To securc pcﬂni':;:';ioll o lake all data and documenis (including phblographs_ and

maps) related to the work out of Cambodia to Japan by the team,

To prbﬁ(ié medical services as neceded. . Its éxpcnsc:s will be chargeablie on lhe

members of the team.

e

To assign the necessary countérpart experis working in Phnom Penh at ihe cxp‘chsc of

=

A3-1



Cambodia for the duration of assignment of lhc relative member of the team.

11. To prov:dc necessary vebicles with drivers, fuel and spare parts for the Cambodnan

countcrpart cxperts working in Phnom Penh at the expenses of Cambodia during their
assignment.

(B} For fimp!emcntaﬁon of Project

1. To bear the following commission 16 the Japancse forcign cxchangc bank for the

Y

banklng service on the basis of the Banking Arrangements:

(a) Adwsing commission of Authorization to Pay

' (b) Payment commmsion

2. To obtain necessary permits for import of equipment and materials into Cambodia
and to bear the license fee for such permits. (Manifest of those equipment and '
materials’ should be submitted to the' Cambodian authorities in 2-3 wecks “before

arrival of those equipment and materials.)

3. To permit Japanese nationals whose sérvices may be required in connection with the |
supply of ihe producis and the services under thie ‘contract; such facilifies as may be
‘necessary for their entry into Cambodia and stay therein for the performance of their

works.

4. To exempt Jaj»ancsc nationzals for the project from customs duties, internal taxes and
other fiscal lcvae‘; which may be imposed in Cambodia with respect 1o the supply of

the products and services under the contract.

5. To bear all the expenses other than those covered by the grant aid necessary for
construction of the faciliies. (Cambodian workers cﬂlployed by a Japancse contractor

should be paid by the contractor.)

6. To acquire land required lo accom[ﬂislt the project and to obtain lhc'“right of

construction of all facilifics under the project in advance of the commencement of the

project.

7. To obiain permission from authoritics concerned for construction of underground

cablés and overhead lines along the rouies sclected by‘thc Team,

8. To operalc and maintain properly and cffectively the facilitics and equipment
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140,

11.
12,

13.

constructed under the project, and to secure stable supply of fuel and lubricating oil to

the power sfation.

To informn purpese of the project to people in the phojcét arcs and to request their

cooperation to the project in advance of the commencement of the project. -

To «coordinate with the inhabitants living in the project area on matters which may

arise during the implementation of the project.
To take power shutdown required for implementation of the project.
To secure safety of Japanese nationals for the project.

To obtain right of water use from the Tonle Sap river for cooling the engines.
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MAST’ER PLAN STUDY )
()N RI_.I{ABIL.ITATION AND RECONSTRUCTION OY BLECTRICITY SUI’PLY
IN PIINOM PINII AND S1EM RIZAP, CAMBODIA '

Subject of Meeling  * : Master Plan Study on RChabi!ilal_icm‘ and Reconstrucltion of
L Ilecctricity Supply in Sicm Reap City )

Place of Meeting . © : Room of Direclor of L.n(,q,y Depariment of Muusu'y of Induﬂry

Date of Mceling : I'cbruary 6, 1993

Altendance

‘Ministry of lndustry Nhck Chrocung (Dircetor of Lucrgy Depariment)
: Tun $ean (Deputy Chicl Office of Genceral Administration)
¢ Ouch Thong Scng (D(‘puly Chicf Development Office)

JICA S.iud_y_ Team - : Ko Nakajima (Feam Leader)
' ;" Mitsuto Tsutsui ((rcncrahon Piaunmg)

‘The Team wsxlcd $1cm Reap c¢ity from January 30, 1993 to I'cbruary 3, 1993 and
(hq(‘usscd un ﬂu. prcqcul sﬂuahon of ﬂu, city wiih followmg officials ol Pcuplcs

(.ouumltcc of Slcm Rcap.

l'vir. Leng Vy R Vice President of the People’s Committce of Siem Recap Province
_Mr. Saot Pisak  : President of Provincial Planning and Investnent Office
Mr. Ke Chhan  : Chicf of Industrial Department of Province

I)i:rilig the v'isiﬁng period, the Team investigaled the ]iower facilitics operated in the cily
as well as the old diesel power plant. Following are major finding of the Team and results

of the Team's preliminary examination on the existing power system in the town.

(1) Collection of Information:
Necessary information for the master plan study was collected by the Team's member

under cooperation of the provincial officials.

(2) Power dcmzmd: _
Rapid growih of power dcﬁmud_ is recorded in the recent ycars due to demand of
newly consiructed holels for inc’r&ashxg tourisls and supply to UNTAC camps. ‘the
'1'(:ém wiI_l analyse the collecied rc_cof.d and cxamince the development of inflrastruclures
é.nd tourism industry for préparing power demand forecast, "The Torecast will hé used

as a basis of 'l'onnulal_ic_m. of the master plan of the ‘I'cam,

(3) Organization of Power Scetor:

All nccessary information was colleeted from the industrial department.  “The ‘Feam

(et



wﬂl cxaminc the mformahon m detail and prcparc a rccom_mcndauon to unprovc the
N

prcscut organmahon 1o suil for the expaudmg power byslun

(4) Gencrating 'Faci!ilics: _ _
1t is admirable that the c::-xisﬁn'g 'gcnc.m:ﬁng facilities _afe well opcrated and maintained
under the scrious shorage of sparce paris.  Ilowever, no- concrete devclopment
programme . for ad(hhunal installation and m) supply of sul‘[u‘:cnl -sparc paris will
obvlously cause more frcqquent system *-llll{dOWll and accclerate rapid deterioration of
‘the geéncrating facililics. " Since’ supply of g,cm:mc spare parls will not be: expecied,

addition of new gencrating facilitics is slroug_,iy required.

(5) Distribution Facilitics: . I SR
Some pnrlimlq of ﬂ:c previous d:thuuon facnlmc-. ‘have been dcmohshcd aml

dcteriorated. Slmilarly 10 the geucralmg facdxhcs upgradc of the cx;slmg d:smbuuou :
faulmc‘; and cxtension of the syslcm slmu]d hc pro[,rammcd and realized for the

rcglo.‘tal (lcvciopmcm including promotion of the tourisin,

Dctﬁiléd.anal.y:si*::oh: the ckistiu;_., power [acilitics will fui-l!mr be conﬁnucd by the 'I'cam in
Japan and lhe inaster plan on n,hab:hiahon and rccon-;trut.uou of cle(.lnmty supply in the
city will l)c-.- formulated on the basis of the analysis. "Those sludy will be discussed in the

progress report and final report to be prepared by the T'cam i the [oi}qmng schedule. N

(a) Progrcssi Report : sub@l(ctl to thcl\fhmslry of Illclﬁstx;y by the cud of March‘l")Q.'ﬂ:‘.
(b) Draft Final Report @ submitted lo the Nﬁni.%iry of Indusiry by the end of .June 1993.
_{¢). Tinal Report . submilted to JICA Tokyo by the cnd of July 1993 aﬁd then delivered
to the Ministry of Indusiry.

‘Ihic Team will sibmit the Interim Reprt to the Minisiry of Industry on February 8, 1993,

e e B 5"*”’“"7“'"‘“"”

Nhek Chrocu_rf _
. - z o Treernm T'camn Leder of JICA Sludy ‘Tcam Sor
Director of Yifergy Department Rehabilitation an¢d Reconstruction of

Ministry of Industry ' ' Idectricily Supply in Phnom Pcnh and
Sicm Reap :

Ko Nakajima |

Cambodia
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