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Appendix 4-3
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Appendix 4-4

Daily Load Curve (in Nov 2010)

15-Nov Tota
16-Nov Tota
17-Nov Total
18-Nov Tota
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Electricite du Cambodge
Electricity of MondulKkiri

Fualt Record of 2009 (Power station & Line)

No. Date Trou.ble (what Reason Countermeasure Durgtlon .Of Remarks
kind of) stopping time

1 29-Jan-09 The Pin of P'15-197 broken cause by the 15:25 ~16:30 55 mns

thunder at O'Romis

Both hydropower generator stop

automatically. After line and transformer oE _a Repairing on 14-
2 13-Feb-09 inspection, it's has been found that, the fuse 15:25 ~08:00 Feb-09

of P-25 was broken.

Both hydropower generator stop

automatically due to there was a big truck .an _o- Repairing on 8-Mar-
3 /-Mar-09 crush to the pole number P17-115 and it 8:30 ~9:45 09

cause the metter box was broken

Replacement of transformer capacity 10kVA Date of replacement
4 | 18/20-Mar-09 b pacty work 18-Mar to 20-

to 25 kVA at P-12

Mar (2days)
. Date of Installation

5 20/23-Mar-09 Installatllon a new transformer 1OkV,IA at L.ay work 20-Mar to 23-

Sokkha's house along the road to O'Romis

Mar (3days)

6 24-Mar-09 LV cable suspension assembly at P19-103 15:15 ~16:30 1.15hrs
7 25-Mar-09 LV cable suspension assembly at P19-103 8:30 ~9:30 1hr
8 1-Apr-09 LV cable suspension assembly at P19-103 14:30 ~15:20 0.50hrs




d0¢-7-v

Both hydropower shutdown automatically by

9 4-Apr-09 the thunder, it cause the Pin at P OR-071 15:30 ~17:50
was broken
Both hydropower shutdown automatically by
10 24-Apr-09 the thunder. it cause the Pin at P OR-097 15:10 ~16:50 1.50hrs
was broken
11 5-May-09 LV cable suspension assembly at P25-105 10:00 ~10:50 0.50hrs
12 1-3Un-09 The fuse of transformer at DG broken cause 17:20 ~18:30 1.10hrs
both hydropower stop
13 20-Aug-09 Ground cable of MV droped on Cross Arm 14:50 ~16:20 1.30Nrs
cause both hydro generator stop
14 20-Aug-09 The main metter at P2Q broken by the 13:00 ~14:30 1.30hrs
thunder of the veavy rain
Temporary repaired by
disconnection overhead line of
15 29-Sep-09 The_ under ground cable of MV and sub- MV under ground wire and wait 11:20
station near Market was burned. - L
for supporting of repairation from
JICA team
16 13-Oct-09 LV cable suspension assembly at P23-203 09:00 ~10:30 1.30hrs
Repairing of MV under ground cable at sub- Date of repairing
17 |25/27-10-2009 Stai’ion 9 9 work from 25-May to
27-Oct (2days)
P19 FO3, LV cable was suspension
18 7-Dec-09 assembly, cause short curcuit and N phase 8:00 ~8:40 0.40hr

touch with A phase
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Work Plan

Approval (Signeture)
O'Moleng P.S/'Romis P.S Work No. OM-G001/OR-001 | Director giilézr Chief \l\?/vlr;;l;ger
Preparation: 2010/6/1 K. Pisith  |C. Sokhun |T. Khin Y. Soyen
Work Name [Periodic inspection for turbine Slip No.
Equipment Hydropower generating equipment Shutdown [No.
Purpose Periodic inspection for htdropower station Work “ i\lo. |
Schedule 2010/6/2 at 8:00 - 2010/6/8 by 16:00 ( 56 Hrs) Eﬁ’;unding No. )
Shutdown 2010/6/4 at 8:00 - 2010/6/5 by 16:00 ( 7 Hrs, every day)}Daily: at 8:30 by 15:30

Work [tems

I3Disassembly inspection of turbine and bearing
2)Runner inside inspection

3)Generator inspection

HDummy load inspection

NContorol panel insneciion

Relative Work

[YWaterway and intake inspection
2)Transmision line inspection and others

Safety Measure
Prohavited .
. #1 Control SW, #52-1,2 CB, Inlet valve |Grounding Non
operation B
Locking Inlet valve Protection Pad lock key for Control panel
Work Organization
o . Safety .
Work order 1) Own work  2) Contract 3) Consignment Mr. Chin Sokhun
_.|manager
Work manager Mr. Thai Khin Site Mr. Yang Soyen
o manager o
Work Mr. Thai Khin Assitant Mr. Eng Rithy
nranarator R -
Assistant Mr. Yang Soyen Operator Mr. Um Monichetra
Work leader Mr. Yang Soyen Workers Mr. Um Monichetra
?ir::yfm Mr. Eng Rithy Workers Mr. Chheoum Kosal
Maker' SV Tnaka Hydro o (9)
Date 2010/6/2 at 8:00 DK. Pisith  2)Se 3)Khin
Prapératory Attendants
meeting Place Technical Devision 4)Sokhom  5)Other staff
Work Standards (Print numbers of (1,2, 3 ---- ) are attached.)

C ) Work contents Instruction

{ ) Work manage sheet 1)

) Shutdown, Locking & Grounding area 2)

{ ) Work organization 3)

{ ) Work schedule 4)

{ ) Work safety procedure 5)

(G

)

)

Tools and Material list
Safety indicators
Safety check list
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General Work Plan

Approval (Signeture)
| 1 -
O'Moleng P.S/O'Romis P.S 1, 1 No.  OM-GOO1/OR-001 |Director  |P"Y  |chief Work
Director Manager
Preparation: 2010/6/1 K. Pisith  [C. Sokhun |T. Khin Y. Soyen
Work Name  |Periodic inspection for turbine
Equipment Hydropower generating equipment
Total Work 2010/6/4 at 8:00 - 2010/6/5 by 16:00 { Daily 8 Hrs X 2 dys + continous )
Work Itermn Work Content Method|Schedule  [Actual S:;gi:f Confirmed
Dlnspection of turbine )
1 Periodic inspection for |& generator, Contret |Frm: 6/4 Mr. Thai
turbine inletvalve, control panel To: 6/5 Khin
2YDummy load, etc.
2 . .. ... |Inspection of waterway EUMP Frm (_5/4 ) Mr. Chin
Inspection of civil facilities -
and intake ) Sokhun
To: 6/5
3|Inspection of transmission Dinspection 0f22k\.f EUMP |{Frm: 6/4 Mr. Thai
li T/L 2)Inspection - | Khin
e of 400V DL, etc. To: 6/5
4 Frm:
To:
5 Frm:
To:
Work manager Safety manager Leader Worker Confirmed
Lock &
Head of wok .
Grounding
Schedule 2010/6/2 at §:00 EUPM room K. Pisith  2)Se
Meeting Place Atendant
Actual 3)Khin 4)YOther staff]
Scope of work Instruction
R |1) Refer to Single diagram 1
e |2) Refer to Block diagram 2)
m 3)
a 4)
r 5)
k
s
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Confirmation Table of Locking and Grounding

Work Name:

Periodic Inspection for Turbine

Name of P.S: O'Moleng/O'Romis

Work Period

2010/6/2 at 8:00 - 2010/6/8 by 16:00 ( 56 Hrs)

Date: 2010/6/1  |Approved

Shutdown Date:

2010/6/4 at 8:00 - 2010/6/5 by 16:00 ( 7 Hrs, eve

OM-GO01/OR-001Mr. Thai Khin

Conditio Unlock Lock lavel No. and Place
No. | Lock operation for Parts | n before | Lock date Commo |Lavel Remark
date [Panel |Local )
fock No.

1{Turbine Stop #1 Stop 6/4 6/4 O i

2|InletValve CIL.OSED Closed 6/4 6/4 O 2

3|52-1 OFF Off 6/4 6/4 O 3

4(52-2 OFF Off 6/4 6/4 0 4

5|NFB-1 & 1A OFF On 6/4 6/4 0 3

6|NFB-2 OFF On 6/d 6/4 O 5

7|NFB-3 OFF On 6/4 6/4 O 5

8|Servo Moter MCCB OFF On 6/4 O 5
9

6/4

1) Refer to Single diagram
2) Refer to Block diagram

Scope of Shutdown and Work ares

3)Lock lavel shall be provided at power ststion.
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Work Plan Appendix 4-6
Approval (Signeture)
Diesel P.S Work No. DG-001  |Director  [DPY  loper  |VOTK
Director Manager
] Chin .
Preparation: 2010/8/2 Khin Setha Setha
Sokhun
Work Name |Periodic inspection for Diesel Power Station Slip No.
Equipment |Diesel generating equipment Shutdown  [No.
Purpose Periodic inspection for Diesel Power Station Work No.
Schedule 2010/8/3 at 8:00 - 2010/8/9 by 16:00 ( 48 Hrs) Grounding [No.
Shutdown 2010/8/3 at 8:00 - 2010/8/9 by 17:00 ( 8 Hrs, every day)|Daily: at 8:30 by 16:30

Work

Ttems

ITYDisassembly inspection of Diesel engin
2)Engin body inside inspection
3)Generator inspection

NHAupxiliary equipment inspection
S)Contorol panel inspection

Relative Work

1)Step up Transformer (400kVA)
2)Zero phase (Vo) Transformer and others

Safety Measure
Prohavited #3-1F Engine Control SW, #52G CB, Groundi Non
operation #88E Start prepartion SW ounding
DC 24V Control source”OFF", 43A |,
i . ; i Pad | | 1
Locking "MANUAL?, Air Tank Valve "CLOSE" Protection ad lock key for Control pane
Work Organization
' ], o Safety ] . - o
Work order Own work ) 2) Contract 3) Consignment Mr. Chin Sokhun
-~ _|manager _
Work manager Mr. Thai Khin Site Mr. Yim Thav
Work—— manager
or Mr. Thai Khin Asgsitant Mr, Som Dara
nranarator N .
Assistant Mr. Then Setha Operator Mr. Eng Tola
Work leader Mr. Yim Thav Workers Mr. Noi Nin
E:arety . Mr, Then Setha Workers Mr. Hang Vuthy
Maker' SV Daihatsu (Mr. Bono & Hojo) foral (9)
waorker
Praparatory  [Date 2010/8/3 at 8:00 1) Se 2)Khin 3)Setha
° - — Attendants
meeting Place Technical Devision 4)Thav 5)Other staff 6} SV
Work Standards (Print numbers of {1, 2, 3 --—- ) are attached.)
77777 ( ) Work contenis ~ |instruction ]
{ ) Work manage sheet [§]
( ) Shutdown, Locking & Grounding area 2)
{ ) Work organization 3
( ) Work schedule 4)
( ) Work safety procedure 5)
( ) Tools and Material list
() Safety indicators
( ) Safety check list
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General Work Plan

Approval (Signeture)
iesel P. . . k
Diesel P.§ Work No, DG-001 Director Dfaputy Chief Wor
Director Manager
Preparation: 2010/8/2 Chin Khin Setha Setha
P ) Sokhun
Work Name  |Periodic inspection for Diesel Power Station
Equipment Diesel generating equipment
Total Work 2010/8/3 at 8:00 - 2010/8/9 by 17:00 ( Daily 8 Hrs X 7 dys + everyday)
Work Item Work Content Method|Schedule  [Actual fjﬁiff Confirmed
DDisassembly
1 inspection of Diesel ~ |Contret [From: 8/3
engin
Periodic inspection for thi?og()dy inside Mr. Thai
Diesel Power Station P . . Khin
3Generator inspection To: &9
DAuxiliary equipment
inspection
5)Contorol panel
2 1)Step up Transformer [Own From: 8/3
Inspection of transmission (400kVA) work - B Mr. Savuth
line 2)7ero phase (Vo) Sothea
Transformer and others To: 873
3 : : _
Postponed to next inspection o
4 Frm:
To:
Work manager Safety manager Leader Worker Confirmed
Lock &
Head of wok —— ;
Grounding
Schedule 2010/6/2 at 8:00 EUPM rooni K. Pisith  2)Se
Meeting Place Atendant
Actual 3)khin 4)Other staff]
Scope of work Instruction
1) Refer to Single diagram N
2) Refer to Block diagram 2)
3)
4)
3)




Confirmation Table of Locking and Grounding

Work Name: Periodic inspection for Diesel Power Station Name of P.S: Dviesel
Work Period 2010/8/3 at 8:00 - 2010/8/9 by 17:00( 48 Hrs) |Date: 2010/8/2  |Approved
Mr. Thai
Shutdown Date: 2010/8/3 at 8:00 - 2010/8/9 by 17:00( 8 Hrs, every DG-001 Khin
. Unlock Lock lavel No. and Place Status before
No. | Lock operation for Parts |  Status | Lock date Commo [Lavel
date |Panel (Local lock
No.
1 {Diesel Engine Stop 8/4 8/4 0 I Stop
2|Air tank valve "CLOSEL] Closed 8/4 8/4 0 2 Open
3|Fuel oil valve "CLOSED'] Closed 8/4 8/4 0 3 Open
4152G CB " OFF" Off 84 8/4 0 4 Off
5(DC24V "OFF" Off 3/4 8/4 0 5 On
6{43A "MANUAL" Manual 8/4 8/4 O 6 AUTO
7|All NFB "OFE" Off 8/4 8/4 O 7 On
Relative Work
8iStep up Transformer ~ No Charge 8/3 83 0 8 Charge
9jVo Transformer W 8/3 8/3 0 8 Charge
10{Cut out power fuse Off \‘113\ 8/3 0 8 On
1 . ]
Postponed to next inspection
12
13
14

[) Refer to Single diagram
2) Refer to Block diagram

3)Lock lavel shall be provided at power ststion.

Scope of Shuidown and Work ares

A-4-27



OUTAGE SCHEDULE

DATE OF WORK

8/4/2010 to 8/6/2010

Diesel inspection

Responsible person at the site

WORK Number DG-001
Place Diesel
Purpose Diesel inspection

Deenergized MV Line

Outage PMT

From

To

Mr THENG SETHA

iIBS 2

PMT29, PMT30, PMT31,PMT33 PMT34,PMT35

PMT29, PMT30, PMT31,PMT33,PMT34,PMT35

PROCEDURE Outage PMT TIME
B Scheduled Résult
""1 C'Romis P/S MCB Operation 7:30
2|0'Moleng P/S MCB | Operation 7:30
 3|Diesel P/SMCB Stop Operation 800
411L.BS 2 Open for reducing load
5|PMT-16 O_ff_for reduciné I(;éd )

Resuit of outage period#*
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Work Plan Form 3
Approval (Signeture)
. . . . Deputy . Work

O'Moleng P.S/'Romis P.S | Work No. OM-001 Director . Chief

Director Manager
Preparation: 2010/6/1 K. Pisith  {C. Sokhun |T. Khin Y. Soyen
Work Name |Periodic inspection for turbine Slip No.
Equipment  |Hydropower generating equipment Shutdown {No.
Purpose Periodic inspection for htdropower station Work No.
Schedule 2010/6/2 at 8:00 - 2010/6/8 by 16:00 ( 56 Hrs) Grounding  |No.
Shutdown 2010/6/4 at 8:00 - 2010/6/5 by 16:00 { 7 Hrs, every day) Daily: at 8:30 by 15:30

[)Disassembly inspection of turbine and bearing

Work Items

Relative Work

2)Runner inside inspection
3)Generator inspection
4Dummy load inspection
SYContorel panel inspection

1)Waterway and intake inspection
2)Transmision line inspection and others

Safety Measure

Tools and Material list
Safety indicators

Prohavited #1 Control SW, #52-1,2 CB, Inlet valve |Grounding Non
operation . . S
Locking Inlet valve Protection Pad lock key for Control panel
Work Organization
. § o Safety .
Work order 1) Own work  2) Contract 3) Consignment Mr. Chin Sokhun
, S - manager |
Work manager Mr. Thai Khin Site Mr. Yang Soyen
Work manager L _
or Mr. Thai Khin Assitant Mr. Eng Rithy

nranarator. . - . -
Assistant Mr. Yang Soyen Operator Mr. Um Monichetra
Work leader Mr. Yang Soyen Workers Mr. Um Monichetra
Satety . Mr. Eng Rithy Workers Mr. Chheoum Kosal
e Fotal
Maker' SV Tnaka Hydro el (9)
Praparatory  |Date 2010/6/2 at 8:00 DK. Pisith  2)Se 3)Khin

. : - - — Attendants
meeting Place Technical Devision 4)Sokhom  5)Other staff

Work Standards (Print numbers of (1, 2, 3 - ) are attached.)

¢ ) Work contents - [nstruction

¢ ) Work manage sheet 1)

¢ ) Shutdown, Locking & Grounding area 2)

¢ ) Work organization 3)

() Work schedule 4)

( ) Work safety procedure 5)

C )

C )

C )

Safety check list
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General Work Plan Form-4
Approval (Signeture)
O'Moleng P.S/O'Romis P.5 o i No. OM-G001  |Director  |2P"Y | Chief Work
Director Manager
Preparation: 2010/6/1 K. Pisith  |C. Sokhun |T. Khin Y. Soyen
Work Name  |Periodic inspection for turbine
Equipment Hydropower generating equipment
Total Work 2010/6/4 at 8:00 - 2010/6/5 by 16:00 { Daily 8§ Hrs X 2 dys ¢ continous )
Work Item Work Content Method Schedule  [Actual Name of Confirmed
Leader
1 1)Inspection of turbine |contret |Frm: 6/4
Periodic inspection for |& generator, Mr. Thai
turbine inletvalve, control panel Khin
2)Dummy load, ete. To: 6/5
2 EUMP {Frm: 6/4
Inspection of civil facilities Inspection of waterway Mr. Chin
P and intake Sokhun
To: 6/5
ion of 22 : :
3 Inspection of transmission Dinspection of k\.f EUMP \Frm: 6/4 Mr. Thai
line T/L 2)Inspection B} Khin
of 400V /L, etc. To: 6/5
4 Frm:
To:
5 Frm:
T |
Work manager Safety manager Leader Worker Confirmed
Lock &
Head of wok .
Grounding
Schedule 2010/6/2 at 8:00 EUPM room DK. Pisith  2)Se
Meeting - - == Place Atendant
Actual 3)Khin 4)Other staff]
R {Scope of work Instruction
e 1) Refer to Single diagram 1}
m [2) Refer to Block diagram 2)
a 3)
r 4}
k 5)
5
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Confirmation Table of Locking and Grounding Form-5

Work Name: Periodic Inspection for Turbine Name of P.S: O'Meoleng
Work Period 2010/6/2 at 8:00 - 2010/6/8 by 16:00 { 56 Hrs) |Date: 2010/6/1 Approved
Shutdown Date: 2010/6/4 at 8:00 - 2010/6/5 by 16:00 ( 7 Hrs, evelOM-G001/OR-001|Mr. Thai Khin
Conditio Unlock Lock lavel No. and Place
.| Lock operation for Parts | n before | Lock date date  |Panel Hocal Commo |Lavel Remark
lock No.
Turbine Stop #1 Stop 6/4 6/4 0 1
B 2 InletValve ”(ELOSED Closed 7 6/4 6/4 “ 07 7 2 _
" 3|52-1 OFF Off 6/4 6/4 0 3 7
4152-2 OFF Oft 6/4 ” 6/4 O 4
 5|NFB-1& 1A OFF On 6/4 6/4 0 5
6|NFB-2 OFF - On 6/4 6/4- e O - 5
[ 7|NFB3 OFF on | on 64 | O s
§|Servo Moter MCCB OFF 7 On 6/4 6/4 | 0 ) 7577
9

10

11

12

13

14

15

1) Refer to Single diagram
2) Refer to Block diagram

Scope of Shutdown and Work ares

3)Lock lavel shall be provided at power ststion.
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1)Disassembly inspection of Diesel engin
2)Engin body inside inspection
3)Generator inspection

4)Auxiliary equipment inspection
S)Contoro] panel inspection

1)Step up Transformer (400kVA)
2)Zero phase (Vo) Transformer and others

Work Plan Form-3
Approval (Signeture)
Diesel P.S Work No. DG-002  |Director  |oP"Y  |chier Work
Director Manager
Preparation: | 2010/8/2 Chin Khin Setha Setha
Sokhun
Work Name |Periodic inspection for Diesel Power Station Slip No.
Equipment  [Diesel generating equipment Shutdown |No.
Purpose Periodic inspection for Diesel Power Station Work No.
Schedule 2010/8/3 at 8:00 - 2010/8/9 by 16:00 ( 48 Hrs) Grounding [No.
Shutdown 2010/8/3 at 8:00 - 2010/8/9 by 17:00 ( 8 Hrs, every day) |Daily: at 8:30 by 16:30
Work Items Relative Work

Safety Measure
Prohavited #3-1F Engine Control SW, #52G CB, Ground Non
operation #88E Start prepartion SW rounding
o o DC 24V Control source"OFF", 43A o B
i ; i lock key for C
Locking "MANUAL", Air Tank Valve "CLOSE" Protection Pad lock key for Control panel
Work Organization
T Ve Y Safety .
Work order Own work ) 2) Contract 3) Consignment Mr. Chin Sokhun
. o L manager _
Work manager Mr. Thai Khin Sie Mr. Yim Thav
,,,,, L |manaser .
of Mr. Thai Khin Assitant Mr. Som Dara

nranarator o R
Assistant Mr. Then Setha Operator Mr. Eng Tola
Work leader Mr. Yim Thav Workers Mr. Nol Nin
:fi{ - Mr. Then Setha Workers Mr. Hang Vuthy
Maker' SV Daihatsu (Mr. Bono & Hojo) “r’fj('er (9)
Praparatory  |Date 2010/8/3 at 8:00 1) Se 2)Khin 3)Setha

. - Attendants
meeting Place Technical Devision M) Thav 5)Other staff 6) SV

Work Standards (Print numbers of (1, 2, 3 ---- ) are attached.)

“(_ ) Work contents - ' o Instruction - o

( ) Work manage sheet 1)

( ) Shutdown, Locking & Grounding area 2)

¢ ) Work organization 3)

¢ ) Work schedule 4)

¢ Work safety procedure 5)

() Tools and Material list

( ) Safety indicators

() Safety check list
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General Work Plan Form-4
Approval (Signeture)
i . . W
Diesel .5 Work No. DG-002 Director Dfaputy Chief ork
Director Manager
; Chin .
Preparation: 2010/8/2 Khin Setha Setha
Sokhun
Work Name  |Periodic inspection for Diesel Power Station
Equipment Diesel generating equipment
Total Work 2010/8/3 at 8:00 - 2010/8/9 by 17:00 ( Daily 8 Hrs X 7 dys - everyday)
N
Work Trem Work Content Method |Schedule  |Actual L:::inOf Confirmed
1)Disassembly
1 inspection of Diesel ~ [Contret [From: 3/3
engin - e
Periodic inspection for izn)SEI;g‘tr_‘ body inside Mr. Thai
Diesel Power Station pechion. ) Khin
3)Generator inspection To: 8/9
HHAuxiliary equipment
inspection
5)Contorol panel
2 1)Step up Transformer |OWn From: &3
Inspection of transmission [(400kVA) work ) Mr. Savuth
line 2)7ero phase (Vo) Sothea
Transformer and others To: 8/3
3 - -
Postponed to next inspection
4 Frm:
To:
Work manager Safety manager Leader Worker Confirmed
Head of wok - —|tock& —
cag ot wo Grounding
Schedule 2010/6/2 at 8:00 EUPM room K. Pisith  2)Se
Meeting E— - Place Atendant
Actual 3)Khin 4)Other staf]
R |Scope of work Instruction
e |1) Refer to Single diagram 1
r: 2) Refer to Block diagram 2)
r 3)
k 4)
s 5)




Confirmation Table

of Locking and Grounding

Form-5

Work Name: Periodic inspection for Diesel Power Station Name of P.S: Diesel
Work Period 2010/8/3 at 8:00 -2010/8/9 by 17:00 ( 48 Hrs) [Date: 2010/8/2 Approved
Shutdown Date: 2010/8/3 at 8:00 - 2010/8/9 by 17:00 ( 8 Hrs, every Mr. Thai Khin
No. | Lock operation for Parts | Status | Lock date Unlock e Tg;)r-nj:ig Pliz;(i; Status before
date  |Panel |Local No. lock
1|Diesel Engine Stop 8/4 8/4 O 1 Stop
| 2|Air tank valve "CLOSEL] Closed |  8/4 8/4 0 2 Open
3|Fuel oil valve "CLOSEDY Closed |  8/4 8/4 0 3 Open
452G CB " OFF" ] Off 8/4 8/'477 - .“O - 4 Off
~ s|pc24v oFF" o | 84 | 84 | o s On
6|43A "MANUAL" -Manliél 8/4 8/4 7 O ” 6 AUTO
| 7|All NFB "OFF" off g4 | s4 | o 7 On
o h Relative Work— - -
8|Step up Transformer _ | No Charge] 83 | 83 0 8 Charge
91Vo Transformer \b\ 7ge 8/3 8/3 O 7 8 Chérge- N
10jCut outml-;(-)-\:ver fusev Off 8/3 | O 8 V On
i; - %stponed to next inspection -
13
i4 -

Scope of Shutdown and Work ares

1) Refer to Single diagram
2) Refer to Block diagram
3Lock lavel shall be provided at power ststion.
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OUTAGE SCHEDULE

WORK PERIOD

WORK Number

DG-002

11/3/2010 to 11/9/2010

Place

Diesel

Purpose

DG Overhaul Work after 8,000 hours

Responsible person at the site

Mr THENG SETHA

LBS 2

stations.

Deenergized MV Line From

B To PMT29, PMT30, PMT31,PMT33,PMT34,PMT35
Outage PMT . PMT29, PMT30, PMT31,PMT33,PM;I.'.34--.-|;\)1T35

PROCEDURE Outage PMT TIME
| Scheduled | Result |

1|O’Romis P/S MCB Operation 7:30

2|O'Moleng P/S MCB Operation 7 7:30

3|Diesel P/S MCB -S;c-o;.).Ope;a:c;on | 8:00 o

41 BS 2 Open for reducing load

5 PI;;I%—1 67 Oﬂ’fc;r reducing load

" Note)
Result of outage period Total:

~ |Consumed total system load must be less 300kW supplied from O'Romis and O'Moleng hydropower
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Appendix 4-7

Summary Report for Periodic Inspection (3')
on
Project for Operation and Maintenance
of the Rural Electrification on

Micro-hydropewer in Mondul Kiri

September, 2010

JICA Study Team

- Electric Power Development Co., Ltd. (J-Power) and
Chugoku Electric Power Co., Inc.(Energia)
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1. Introduction

We would like to report you that the Periodic Inspection (3"} for Hydropower stations
(O’Moleng and O’Romis) was carried out on June 2 to June 8, 2010 by the staft of EOM
(Electricity of Mondul Kiri) under the supervising of Japanese engineer (Tanaka Suiryoku). And
Diesel power station was also carried out on August 3 to 9, 2010 by the staff of EOM under the
supervising of Japanese engineers from Daihatsu. The inspection of Diesel power station was
postpened in August 2010 due to the drought in the river condition and the difficulty of DG

stopping. The summary report of the inspection is described as follows.

2. Activities of the Schedule

2.1 Inspection of Hydropower station
1) Pre meeting for inspection:  2010/06/02
2) Periodic inspection for O’Moleng P.S : 2010/06/04 to 2010/06/05
3) Periodic inspection for O’Romis P.S  : 2010/06/02 to 2010/06/03
4) Post meeting for inspection : 2010/06/07

2.2 Inspection of Diesel power station

1)  Pre meeting for inspection: 2010/08/03
2)  Periodic inspection for Diesel P.S:  2010/08/03 to 2010/08/09
3)  Post meeting for inspection :  2010/08/09

2.3 On-the-job training for EOM staff
1) On-the-job training for Hydropower station : 2010/06/02 to 2010/06/05
2) On-the-job training for Manual in Hydropower: 2010/06/06 to 2010/06/07
3) On-the-job training for diesel power staff: 2010/08/07 to 2010/08/09
4y On-the-job training for Manual in Diesel engine: 2010/08/08 to 2010/08/09

3. The summary of the inspection results

3.1 Hydropower station for O’Moleng and O’Romis

Check results : Good

1) Turbine/Generator appearance inspection and cleaning

2) Inlet valve appearance inspection and cleaning

3) Speed changer appearance inspection and cleaning

4y G/V servomotor appearance inspection and stroke adjustment
5} Generator panel appearance inspection and cleaning

6) Bearing inspection and cleaning
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The detailed inspection results should be referred “Inspection Report of Hydropower

Station” as attached.
3.2 Results for Diesel power station

Check results : Good

1) Check and clean for Fuel oil filters and Lubricating oil filters

2) Check the Cam room and Crank room

3) Check and clean the Air compressor.

4) Check the Auxiliary equipment

5) Top haul maintenance for Cylinder head

6) Maintenance for Fuel oil nozzle tips

7) Check the Lubricating oil for Engine, Generator and Air compressor

8) Check and clean the A.C Generator inside
Replaced parts list over 4,000 hours running is attached in Table-1, and Table-2 is shown for
Consumable parts & Tools for overhaul work, and Table-3 is shown the results of fuel nozzle

test, respectively. The detailed “Tnspection Report of Diesel Power Station™ is attached.

4. Training for EOM Staff and Operators
4.1 Hydropower generating facilities

On the Job Training was carried out by the Japanese supervisor (Tanaka Suiryoku) and JICA

Project team as follows.

1) Turbine/generator outside inspection and cleaning

2) Disassembly inspection of dummy load heater unit and cleaning
3) Inspection of inlet valve, servomotor and speed changer unit

4) Tnspection of control panel and cleaning

5) Confirmation of operation method

6) Explanation of sequence control and diagram

4.2 Q&M Manual in Hydropower
On the job Training for manual was also carried out by the Japanese supervisor (Tanaka
Suiryoku/ Mr. Iwahana) and JICA study team on the desk and using power point as follows.
Lecture of Sequence numbers for block diagram and connection diagrams,
1) Lecture of symbols, parts name and function for block diagram and connection

diagrams,

A-4-38



2) Lecture of connection diagram and protection relays and circuit

4.3 Diesel power generating facilities
On the Job Training was carried out by the Japanese supervisor {Daihatsu diesel/ Mr.
Bono) and JICA study team as follows.
1}  For assembly and disassembly in accordance with Instruction manual of Afr
compressor (Hasegawa Iron Works Co.)
2}  Adjustment of Valve clearance
3) Fuel Nozzle Test
Nozzle test using by special tools and pressure test pump were carried out.
A way of judgment for testing nozzle was instructed to operators.
4} Daily operation and maintenance.
In accordance with [O&M Manual for Diesel Engine] , following items were
instructed to operators.
5) Assembly and disassembly method for turbine covers, inspection cover
(1) Lecture of trouble shooting
(2) Lecture of Sequence diagram and drawings

(3) Lecture of cleaning for fuel and lub. oil filters

Observation: The result was good in order.

1) EOM staff carried out the OJT together with supervisor according to all training items.

2) Inspection method for electrical portion (other than mechanical portion) has been transferred
and data collection by EOM staff during periodic inspection.

3) Lecture for electrical portion like soft ware engineering such as reading connection diagram
and block diagram for sequence was carried out, the JICA study team expects to continue
further study and understanding it.

4) EOM could not provide the budget and consumable goods for inspection, after transferring
the EUMP to EDC, because it is so complicated the procedure and application of the budget
after transferring EDC organization. JICA study team has led EOM staff to discuss with EDC
head office, and provide the budget for next inspection.

5) Spare lubricating oil for replacement has been procured from EDC head office before

inspection starting in accordance with the oit list.

6) EOM provided a scheduled stoppage plan of the power system for customers due to the

shortage of supplied power from hydropower stations in dry season.
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5. Comments on the O & M management

1) The 3 power stations, EOM have been contributed to supply the power continuously into
Mondul Kiri power system in normal conditions since 2008.Otober 21.

2) Since the ruaning hours were; O’Moleng 10,186 hours, O’Romis 11,631 hours in June o ,
2010, and Diesel 6,600 hours in 3 August 2010, respectively from initial operation on
October 21, 2008. It means that continuous operation of the power station would be stressed
to the rotating machines and will be required timely inspection for maintenances.

3) As a result of inspection, there is no problem with any defect or malfunction such as machine
trouble or electrical failure, so on.

4) It is good managed that the spare parts have been registered with Inventory book by the EOM
staff, and they have trained to procure the spare parts from original manufacturer during 3
Periodic inspection.

5) The plan of periodic inspection, EOM staff has made Work plan for periodic inspection in

accordance with O&M manual as attached papers (Form-1, 3, 4, and 5).
EOM staff has to make a plan of next periodic inspection and submit it to EDC head office to
procure the spare parts and consumable parts as well as stoppage schedule for approval.

6) The next periodic inspection will be planned in December for O’Moleng, O’Romis

Hydropower stations, and Diesel power stations will carry out in November 2010 after 8,000
running hours. That inspection will be a final inspection in consultation with JICA study

team.

Attachment:

1) Photo of inspection and OJT

2) Inspection report for Hydropower & Diesel generating facility
3) Work Plan for periodic inspection

4) Reference data

-End-
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e o =

Periodic Inspection (3™ of O’Romis Hydropower Station,
June 2 to 3, 2010

. -

Drought condition at O’Romis Adjustment of Servo-motor stroke for
Hydropower station (Head T'ank) Guide-vane

- |

T . _ .
Inside inspection of Speed changer gear Inspection and cleaning of Generator
inside
- — [}
1
Disassembly inspection of Dummy Cleaning of Dummy load

laad
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Inspection of Panel inside (Switches, Trial operation after inspection of
meters and parts) plant

Periodic Inspection (3™) of O’Moleng Hydropower Station,
June 4 to 5, 2010

Drought condition at O’'Moleng Adjustment of Servo-motor stroke for
Hydropower station Guide-vane

- )

f

e b —

Grease up for turbine bearings Inside inspection and cleaning of

generator
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i

Disassembly inspection of Dummy load

Agsembly of Dummy load after cleaning

Measuring Insulation resistance of
dummy load

P S a5
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Cleaning of Dummy load

Lo

Measuring Insulation resistance of
Generator

Inspection of cables connection and
terminals at Control panels



L

Trial Operation after Inspection OJT for protection relays and manual

on the control panel at O’Moleng.

OJT for Electrical theory and manual inside control panel at O'Moleng.

Lecture of Electrical theory and manual for sequence diagrams (using project
supplied material and tools)
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Periodic Inspection (3 of Dieselpower Station,

August 3 to 9, 2010

Administration and Diesel Generating
Facility Buildings

Inspection of inside Engine Room
and Crank shaft

— R —

Assembly of Engine head
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Disassembly of Engine Head
and cover

Disassembly of Engine head

Cleaning of Engine parts




| o

Cleaning of Engine Lubricating oil Inspection of inside Generator and
filter cleaning

- o |

On-the-job Training for

Trial Operation after Inspection i :
recording of Engine data

- -

Meeting after DG Periodic

I ti
nsnection AddG

L [P R



Appendix 4-7

Summary Report for Periodic Inspection (4™)
on
Project for Operation and Maintenance
of the Rural Electrification on

Micro-hydropower in Mondul Kiri

November, 2010

JICA Study Team

Electric Power Development Co., Ltd. (J-Power} and
Chugoku Electric Power Co., Inc.(Energia)
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1. Introduction

We would like to report you that the Periodic Inspection (4™ for Hydropower stations
(O’Moleng and O’Romis) was carried out on November 13 to 19, 2010 by the staff’ of EOM
(Electricity of Mondul Kiri) under the supervising of Japanese engineer (Tanaka Suiryoku). And
Diesel power station was also carried out on November 3 to 9, 2010 by the staff of EOM under
the supervising of Japanese engineers from Daihatsu. The summary report of the inspection is

described as follows.

2. Activities of the Schedule

2.1 Inspection of Hydropower station
1) Pre meeting for inspection:  2010/11/13
2) Periodic inspection for O’Moleng P.S : 2010/11/15 to 2010/11/16
3) Periodic inspection for O’Romis P.S  :2010/11/13 to 2010/11/14
4) Post meeting for inspection : 2010/11/19

2.2 Inspection of Diesel power station

1)  Pre meeting for inspection:  2010/11/03
2)  Periodic inspection for Diesel P.S @ 2010/11/03 to 2010/11/08
3)  Post meeting for inspection :  2010/11/09

2.3 On-the-job training for EOM staff
1) On-the-job training for Hydropower station: 2010/11/13 to 2010/11/16
2) On-the-job training for Manual in Hydropower: 2010/11/18
3) On-the-job training for diesel power staff: 2010/11/03 to 2010/11/08
4)  On-the-job training for Manual in Diesel engine: 2010/11/08 to 2010/11/09

3. The summary of the inspection results
3.1 Hydropower station for O’Moleng and O’Romis

Check results:  Good in operation

1) Turbine/Generator appearance inspection and cleaning

2) Disassembly and inside inspection of turbine runner

3) Turbine ground packing change (2 pieces)

4) Bearing grease change and cleaning (both side of turbine)
5) Inlet valve appearance inspection and cleaning

6) Speed changer appearance inspection and cleaning

7) G/V servomotor and stroke appearance inspection

8) Generator panel appearance inspection and cleaning
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9) Bearing grease up with 100 times for generator (both side of generator)

The detailed inspection results should be referred “Inspection Report of Hydropower Station
by Tanaka Hydro” as attached. '

(1) Photo of hydropower station

(2) Inspection records at O’Romis and O’Moleng

(3) Measurement of gaps on turbine shaft at O’Romis and O"Moleng

(4) Meter check records at O’Romis and O’Moleng

3.2 Results for Diesel power station

Check results: ~ Good in operation
(1) Check and clean for all (four (4) kinds) of fuel oil filters
(2) Check and clean for all (four (4) kinds) of lubrication oil filters

Replaced one casing packing (Teflon) due to leakage

(3) Check and cleaning of Air starting valve due to rust of inside

(4) Check the Cam room and Crank room

(5) Fuel nozzle injection testing, and also cleaning of pressure tester due to rust

(6) Change of lubricating oil for engine and rocker arm (280 litters)

(7) Check of crank-shaft deflection

(8) Inspection and cleaning of generator

(9) Inspection of auxiliary equipment
Cleaning and test run for radiator, C.W pump, F.O transfer pump, F.O unloading pump,
F.O drain pump, but pit drain pump was disassembled due to malfunction with wasted
materials and many rubbish.

(10) Disassembly inspection of turbo-charger
Replaced three (3) kind of seal rings

(11) Overhaul work for diesel engine
Replaced all of valve stem seals, also replaced all of piston rings and oil rings due to
reach to life span.

(12) Replaced cooling water (J.W line 100 litters and Cooler water line 400 litters)

The detailed inspection results should be referred “Inspection Report of Diesel Power Station
by Daihatsu Mfg.” as attached. Refer to tables as follows.

Photos for overhaul work

Table-1: Work schedule
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Table-2: Test results for fuel nozzle tip

Table-3: Measurement record of piston rings and cylinder liners

Table-4: Measurement record of crank-shaft deflection

Table-5: Record of test running

Table-6: Requirement of Supervisor engineer and parts procurement procedure
Table-7: Replaced parts and consumable parts for overhaul work

Maintenance schedule for diesel engine

4. Training for EOM Staff and Operators
4.1 Hydropower generating facilities
On the Job Training was carried out by the Japanese supervisor {Tanaka Suiryoku) and JICA
Project team as follows.
Disassembly of turbine outside/inside inspection and cleaning
1) Disassembly inspection of dummy load heater unit
2) Inspection of inlet valve, servomotor and speed changer unit
3) Inspection of generator & control panel and cleaning
4) Confirmation of operation method

6) Explanation of sequence control and diagram

4.2 O&M Manual in Hydropower
On the job Training for manual was also carried out by the JICA study team on the desk and
using power point as follows.
Lecture of Sequence numbers for block diagram and connection diagrams,
1) Lecture of symbols, parts name and function for block diagram and connection
diagrams,

2) Lecture of connection diagram and protection relays and circuit

4.3 Diesel power generating facilities
On the Job Training was carried out by the Japanese supervisor (Daihatsu diesel/ Mr.
Bono) and JICA study team as follows.
1) Tor assembly and disassembly of overhaul work in accordance with Instruction
manual and actual overhaul works
2} Adjustment of Valve clearance
3) Fuel nozzle test
Nozzle test using by special tools and pressure test pump were carried out.

A way of judgment for testing nozzle was instructed to operators.
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4) Cooling water control and rust inhibitor
5) Measurement of maximum pressure for engine
6) Daily operation and maintenance.
In accordance with [O&M Manual for Diesel Engine] , following items were
instructed to operators.
(1) Lecture of trouble shooting
(2) Lecture of Sequence diagram and drawings
(3) Lecture of cleaning for fuel and lub. oil filters
{4) Lecture of procurement of spare parts
The commercial staff of spare parts agent (from Singapore was dispatched to the
site and explained how to proceeding the parts procurement and supervisor for
overhaul work.
Agent name: DAIKAI Engineering Pte Ltd. Mr. Rodny Tan
NO. 128 Pioneer Road Singapore 639586
E-mail: rodtan@daikai.com
Tel. +65 6863 2856 Fax. +65 6863 2876

5. Observation
As a result of inspection, there is no problem both hydro and diesel power stations with any

defect or malfunction such as machine trouble or clectrical fatlure, so on.

1) The 3 power stations, EOM have been contributed to supply the power continuously into
Mondul Kiri power system in normal conditions since 2008.0tober 21 up to now.

2) Since the running hours were; O’Moleng 12,914 hours, O’Romis 14,439 hours and Diesel
7,156 hours in November 15™ , 2010, respectively from initial operation.

3) EOM staff carried out the OJT together with supervisor according to all training items.

4) Inspection method for mechanical & electrical equipment has been transferred and data
collection by EOM staff during periodic inspection. However, the statf of EOM shall study
the O&M manuval and final drawings/document for the future.,

5) Lecture for electrical portion like soft ware engineering such as reading connection diagram
and block diagram for sequence was carried out, the JICA study team expects to continue
further study and understanding it.

6) EOM provided the budget and consumable goods for inspection work in accordance with the
list of last periodic inspection. However, EOM/EDC shall quickly progress the procurement
of overhaul parts for diesel engine, because it will take a month at least from new order.

7) Spare lubricating oil for replacement has been procured from EDC head office before
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inspection starting in accordance with the oil list.

8) EOM provided a scheduled stoppage plan of the power system for customers due to the

shortage of supplied power from hydropower stations in dry season.

Also, EOM staff has announced the outage plan to the al} customers in Senmonorom city.

6. Comments on the O & M management

1) EOM staff has a good management for the spare parts registered with Inventory book, but

using spare parts such as periodic inspection with overhaul work, shall procure and record

into the inventory book for next inspection.

So, EOM staff has to make a plan of next periodic inspection and submit it to EDC head

office to procure the spare parts and consumable parts as well as stoppage schedule for

approval.

2) The plan of periodic inspection, EOM staff has made Work plan and outage plan for periodic

inspection in accordance with O&M manual (Form-1, 3, 4, and 5).

3) The next periodic inspection shall be carried out

(1) As for hydropower station, the periodic inspection shall be planned once a year, however

small inspection has to check a weekly and monthly in accordance with O&M Manual.

Inspection Item

Interval

Kind of Inspection

Weekly inspection

Every 2 weeks

Patrol and cleaning, etc.

Monthly inspection

Every 3 months

Visual mspection and grease
up for generator bearing every

6 month, etc.

Periodic inspection

Once a year

1) Turbine disassembly and
inside inspection

2) Change of turbine bearing
grease every year.

3) Check lub. oil for speed
changer every year, but if
oil dirty, to change Iub.
oil. Normally, lub. oil
shall be changed every 2
years.

4) Cleaning dummy load

5) Check of control panels
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(2) As for Diesel power stations, the periodic inspection shall be carried out in accordance

with running hours in the following table, and interval of filters cleaning/change shall be

every 2,000 hours running of diesel engine.

Interval

Running Hours

(h)

Kind of Inspection

Kind of Inspection

1* Inspection

4,000-5,000

Top haul work

Check F.O nozzles and
cleaning, etc.

Change of water }.W line: 1001
And to fill rust inhibitor:
4ml/litter = 400ml

2™ Inspection

8,000-10,000

Overhaul work

Check piston/cylinder and
cleaning, change lub. Oil and
cooling water, eic.
Change of water J.W line: 1001
And to fill rust inhibitor:
4ml/litter = 400ml
Change of Cooler water line:
4001 and to fill rust inhibitor:
2ZmV/litter = 800ml

3™ Inspection

12,000-14,000

Top haul work

Same as 1" Inspection

4™ Inspection

16,000-18,000

Overhaul work

Same as 2" Inspection

4) This is a point and normal way for the periodic inspection in Japan that EOM/EDC shall

arrange the supervisor from agent or original manufacture in order to overhaul work both hydro

and diesel power stations, respectively. EOM/EDC must provide the budget for the supervisor

fee in the yearly financial plan, 2011 in accordance with Chapter 3 Long & Medium Term Plan,
Volume [ in the O&M Manual.
Even if, EOM/EDC staff is able to carry out for small inspection such as weekly, monthly check

without supervisor, but when overhaul work it is necessary to arrange the supervisor to prevent

the trouble or damage of equipment during the work and in the future.

Attachment:

1) Photo of inspection and OJT

2) 4™ Inspection report for Hydropower & Diesel generating facility

3) Work Plan for periodic inspection

-End-
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Photo of 4th Periodic Inspection ( November 3 to 19, 2010, at EOM/EDC)
O’'Romis Hydropower Station (Date: 13/11/2010)

1.Disassembly work of turbine cover and 2. Cleaning of turbine bearings
-

L

3. Speed changer gear 4. Used ground packing

5. Cleaning of generator inside 6. Cleaning of flywheel cover
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O’Moleng Hydropower Station (Date: 15 - 16/11/2010)

| o

1. Disassembly work of turbine cover 2. Bending portions on runner vanes

3. Grease change for turbine bearings 4. Used turbine ground packing

L A, . I —

5. Cleaning of speed changer 6. Inspection inside of speed gear
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7. Change lub. oil for speed gear 8.Inside of generator (dirty condition)

7. Dummy load unit 8. Trial operation after inspection

Diesel Power Station (Date: 3 - 9/11/2010)

1. Preparation of spare parts 2. Disassembly of engine head cover

A-4-56



3. Disassembled engine parts

5. Disassembled pistons

7. Insertion of pistons

4. Disassembly of piston

6. Disassembled connecting rods

8. Assembled diesel engine
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9. Inspection of cooler unit 10. Cleaning of oil filters

11, Trial operation after overhaul work 12. Post meeting of overhaul work

13. Training for inspection procedure/manual 14. On-the-job tramming
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Action Plan for Mondul Kiri Electrification Project, EOM/EDC
(Examination for Electrical Section) Date: 2010.10.06

You may answer appropriated thought in the following questions.

Please fill in or select your answers into the items

Total points I__—__—_|
Name ( )
Division ( )

The following is “Technical Term for electrical engineering practice”, please answer it.
1) Please select in “Sl units” for electrical terms as follows; Sl units: International System of units

Power (P) Points:l |

Current (I)
Voltage (V)
Resistance (R)
Frequency (F)

o L Ny —

(1) Volt (V) (2 Watt (W) (3} Chm ($2)
{4) 43 6)] Ampere (A) (6) Hertz (Hz)

2)  How many do you know the “Sequence Numbers” as follows;

Points:l |

Pressure switch or relay

Field circuit breaker switch or refay
Incomplete sequence relay

Voltage relay

Lock out relay

Device or relay for master control
Over speed switch or relay

A.C Under voltage relay

A.C Over current relay

10 A.C Over voltage relay

WO O f N =

n 4 @ 12 3 41 (4 48 (8) 27
(6) 51 N 29 @ 84 (9) 86 (10) 63
3) Please identify and fill in “Electrical Circuit Symbol” Points| ]
1 A=X1+X2
§;—: D—O% i |: :] a or b—contact ?
2 A=X1or X2 | J) g

3 A % X (negative) T 4 ........ ) ."""5 .................

Out put A [ 1 1 [

X

(1) a-contact {2) b—contact (3} NOT (4 AND (5} OR
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1 Pressure switch or relay ()

2 Field circuit breaker switch or reiay (
3 Incomplete sequence relay ()

4 Voltege relay ( )

5 Lock out relay ( )

6 Device or relay for master control ( )
7 Over speed switch or relay ( )

8

A. C Under voltage relay ( }
9 A.C Over current relay ( )
10 A.C Over voltage relay { )

2 12
n 59

)] 4
® 84

(1 4
(6) 51

4 ayudmaEBpeaseniBoaiivnigangod

1 A=XT + X2
=T et [ ]
_—.} R
X2

2 AX1 or X2
> gt a [ ]
) S

3 A5 X (negative) ’
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X

(1) a-miEH @ b-ghmt @ NoT
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23]
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fim

qE(Q)

Hertz (Hz)
GER
43 ® 2
86 (10 63
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AND (5) OR
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Evaluation Plan for Abilities of IEUMP

Power Generation

May 2010

JICA Advisor Team

Project for Operation and Maintenance
of the Rural Electrification on Micro-hydropower
in Mondul Kiri
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1. Summary of Evaluation Plan for Power Generation Ability
(1) Term of Evaluation : From May 2010 until March 2011
(2) Evaluation Point of Time: 1" time  May ~ June 2010
2¥time  September ~ October 2010
3time  February 2010(Final)
(3) Target Technical Personnel of EUMP
1) Manager class of technical section 2 persons
2) Staff of O’ Romis hydropower station 5 persons
3) Staff of O’ Moleng hydropower station 5 persons
4) Staff of Diesel power station Spersons
2. Evaluation Methodology

First Evaluation: June 2010

1) First Self-Evaluation by using Evaluation Sheet
Target person in charge conduct the first self-evaluation of items in Task Code by using
“Evaluation Sheet”. JICA advisor will give some suggestions.
2) Making out Action Plan
Based on the result of the first self-evaluation, target person in charge make out each action plan
to improve the ability of O&M and submit it to JICA Advisory team.

JICA advisor will give some suggestions.

Second Evaluation: September 2010

3) Interim Self-Evaluation
Target person in charge conduct the second self-evaluation by using “Evaluation Sheet” and

modify the action plan if needed.

Third Evaluation and: December 2010

4) Comprehensive Evaluation

Target person in charge conduct the third self-evaluation by using “Evaluation Sheet”. And they
submit it and the result of action plan to JICA advisory team.
5) Advise by JICA team

JICA advisor will give some suggestions to improve their ability though interview.

U

Comprehensive Evaluation: February 2011

6) Comprehensive Evaluation
JICA advisor conducts comprehensive evaluation by using the report and attitude during OJT.
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How to Check the Ability

To check the ability is the five level rating system.

Each of them is
A:100~80%
B:79~60%

D:39~209%

Rating::

(High) A—B—C—D—E (Low)

Completed the tasks of his -work

E:19%LT = Required further OJT at present and future

=

= Almost achieved his tasks required improvement of 1 or 2 items
G:39~40% = Possible his tasks under the consultation with station leader

=

Possible his tasks under the consultation with technical section

The overall points of the above in average will be calculated, and the level of A and B will be achieved.

Result of Achievement Evaluation

Task ltem and Cade | Detailed Task | 1% 2 3« Comprehensive
Evaluation Evaluation Evaluation Evaluation
1) Pian D
@
&)
2) Operation @
@
@
3) Maintenance @
@
@
@
4) Trouble Shooting | (D
@
&)
5)Data Management | (D
@
@
6) Understanding of | )
Drawings, Sequence | @)
and Documents ©)
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Annex—~1 Evaluation Sheet for Power Generation

Rating: : (High) A—B—C—D—E (Low)

Check 1:Plan (Task Gode : TM2, TR2 & TD2)
Planning availability for Hydro or DG power stations?

(DMedium & Long term plan @Periodic inspection plan (3Replacement & repair Plan

Check 2: Operation (Task Code : TM3, TR3 & TD4)
Operating availability for Hydro or DG power stations?

(DStart/parallel-in/load/stop @Emergence or quick stop (3Balance aperation of water level

Check 3:Maintenance (Task Code : TM3, TR3 & TD4)
Maintaining availability for Hydro or DG power stations?
(DDaily, weekly, monthly inspections @Periodic detailed inspection @Management of tools &

equipment @Management of spare parts

Check 4:Trouble Shooting {Task Code : TM3, TR3 & TD4)
Counter measuring availability for Hydro or DG power stations?

@Recovery of light faults Z)Recovery of heavy faults (3)Recovery of power system turbulence

Check 5:Data Management (Task Code : TM2, TR2 & TD2)
Availability of Data recording and analysis for Hydro or DG power stations?
DDaily, monthly and yearly operation records (@)Daily, monthly and yearly inspection records

@Event and fauits records

Check 6:Understanding of Drawings, sequence and documents (Task Code : TM3, TR3 & TD4)
Availability of understanding for Hydro or DG power stations?

(DDrawings of equipment and station (@Sequence diagram (30 & M manual
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Annex -2 Format of Self-evaluation sheet

Division, Position

Date, Place
Name of JICA Advisor

Number
Task ftem and of Grade of Reason or Comment Check by
Code Number Detailed Evaluation JICA
Task
1) ® A B CDE
@ A B C E
2) @ B C D
@ A C D
3) @ A B CODE
@ AB CDE
® A B CDE
@ A B CDE
® AB C D E
4) @ A B CDE
@ AB CDE
® AB CDE
@ A B CDE
5) @ AB CDE
@ AAB CDE
@ A B C D E
@ A B CDE
® A B CDE

Note: Number of detailed task shall be referred to with Evaluation sheet
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