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Tiskal Electirtfication Rabe _ 1,085
of Myang Shwa Townsnip 23,5562
4.5%)
Electirficabion Rata o L B
Myang Shwe Towrship 21,580
aschucing Nyang Sivwe Town (0.4%)

Electrification Ratio of
Nyang Shwe Township

_ Wmiar of Elnctied Foussholis
hamiar of Hosmshold in Vilegs Tract

Source: JICA Study Team
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Quarter/ Quarter/Village Tract |Population|Number of| Electrified| % Electri- Note
Village Tracf Name Household|Household| fication

Q1 Kan Thar 2,559 274 180 65.7
Q2 Thar S 1,257 183 100 54.6
Q3 Nan Dar Won 3,826 606 150 24.8
Q4 Myo Htae (Down town 879 133 140 105.3
Q5 Win 1,113 175 100 57.1
Q6 Nanpan 976 172 100 58.1
Q7 Mingalar 658 101 80 79.2
Q8 Minele 1,278 218 120 55.0
Sub-tota 12,546 1,862 970 52.1

VT1 [NanThae 4,396 643 19 3.0
VT2 [Kyung Kyi 4,069 630 0.0
VT3 |LinnKinn 4,234 639 0.0
VT4  |Kaung Htaing 2,889 443 0.0
VT5 |[Lat Maung Kawe 2,077 324 0.0
VT6 |Taung Po Gyi 3,195 476 0.0
VT7 |Taung Chae 5,438 954 0.0
VT8 [Mine Thauk 5,883 922 0.0
VT9 [Ywar Thar 3,948 605 25 41
VT10 |Hti Law 7,097 1,011 30 3.0
VT11 [Min Chaung 5,360 1,405 0.0
VT12 |NanPan 4,760 803 0.0
VT13 |TonelLae 3,526 578 0.0
VT14 |TaPayePin 6,246 1,024 0.0
VT15 |Ngarphae Chaung 3,003 493 0.0
VT16 [Ywar Ma 4,365 705 0.0
VT17 |Thar Lay 5,099 304 0.0
VT18 (Taung Tho 3,637 360 13 3.6
VT19 |Kyuk Tai 1,837 278 0.0
VT20 |Naung Taw 7,023 859 8 0.9
VT21 [InnYar 4,477 810 0.0
VT22 |Kyae Paw Kon 6,170 980 0.0
VT23 [InnTen 3,593 363 0.0
VT24 |InnKyan 4,989 756 0.0
VT25 |Inn Paw Kore 5,567 942 0.0
VT26 |TalLaeOo 5,626 920 0.0
VT27 |SaKar 2,593 337 0.0
VT28 |LoneKan 2,212 312 0.0
VT29 |Pont Mu 5,033 795 0.0
VT30 |[Linlan Myauk 1,370 224 0.0
VT3l |BanPyin 3,547 582 0.0
VT32 (InnTan 1,627 235 0.0
VT33 |MinePyo 2,566 370 0.0
VT34 (YaePu 1,757 226 0.0
VT35 |[LinLan Taung 1,245 205 0.0
Sub-tota 140,454 21,690 95 04

Grand Tota 153,000 23,552 1,065 45

Source: JICA Study Team
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K 31 K 24
2.1.2
(K/ /)
Southern Shan State
Electrification Status Un-Electrified Electrified
1. Income 239,900 309,800
2. Expenditure 214,000 193,400
3. Saving 25,900 116,400
4. Donation 12,900 14,200
Source: JCA Study Team
1) 2) 3) 4)
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d Unit Gy Sm Uit Gon{ Acce| Edtinet-|S biadlht G Sm [Unit Gonj Acce| Edtindt- | Sbiad
yet anption|dta [anpialsh [edPong anptig|uta |anpia)sh | edPone
necu lity | Darvard neou lity | Darard
Wat [ s%| Wat | % | KW | KW | WaE | s%| Wat | % | KW | KW
1Hoedd | B%2| 11| 10 |90 10 | 87| 2488(2488 130 (194 20 | 8| 408 | 4108
12| 20 (704 1680 | 87 [32/84|3284 20 |2 50 | 87| 1At | 10245
2 RMdic
21Sred 416 40 (9¢4 20 |10 &2 0 [0%&] O (10| Q0
Ligt
221 Terde 20 200 |34 60 | 10| 120 200 |4»¢ 81 | 10| 1m0
22Pgyxh 2% 200 |3 60 | 10| 1416 200 |4%¢ 81 | 10| 138
23Hogdtd ! R (O 20 | 10| 08 R0 |5 180 [100| 05
24dinc 6 30 (4 20 | 10| 13 30 |54 2160 | 200 10
251H Sid 6 620 | x| O |110| QC 620 | %4 1240 | 10| 74
252MStd | 2 1640 | % 0 |10| QC 160 | 2% 330 | 10| 40
253PSind | XE A (k| 0 |10| 00 A |24 O 10| 164
Sbtad B39 KN
3 BuEes
31Retarat 5 31& (3 90 | 10| 48 31E |3 90 | 10| 48
32Had K3 700 | 8¥4 560 | 10| 2016 700 | O 490 | 10| 164
Sbtad 264 1812
4 Irddry
41RceMill e 5000 [ % G |100| QO 5000 | 8¢ 4000 | 10| 150
424l Ml 4 700 | %] O | 10| Q¢ 700|826 560 | 10| 224
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RAooesdg
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49Fumitue C 5000 [ % G |100| QO 5000 | 84 400 | 10| QO
410IronWak | 6 400 | @6 O [0 Q¢ 4000 | 84 320 | 10| 192
411BCS n 150 || 0 |10| Q¢ 150 (8»¢ 120 | 10| 132
412\Weairg 4 500 | %] C |10| QC 5000 | 84 400 | 10| 160
413WaagRmg 2 20 (0% O |10| Q0 20 |8¥4q 1680 | 100 03
Sbtad 00 57832
5Tad
51114234 3 15
52121234 334 218
6 GosTad
61114234 |Irdudrg3%d rade los 3190 |Ind. Ptradfer los 1680
62121234 |Indudry3d tradfe los 4080 (Ind. Botrader loss 230

Source: JCA Study Team




90w 10W 60W TV
50 90% 120
15% 600W
160W
K 10 222
222 (%)

Description Shan South Shan North Kachin Tota
Un-électrified 86 82 93 87
Electrified 89 93 94 92
Average 87 84 93 88

Source: JICA Study Team
5
223
223 (kW)
Situation Consumer Nighttime Daytime
First step Household (Stepl-1) 2,459 410
Public Institutions 359 394
Business 206 181
Industry 0 578
Total Net Demand 3,024 1,563
Total Demand including 5% transfer loss 3,200 1,700
Situation Consumer Nighttime Daytime
Second step Household (Stepl-2) 3,278 1,025
Public Institutions 359 394
Business 206 181
Industry 0 578
Totad Net Demand 3,844 2,178
Total Demand including 5% transfer loss 4,100 2,300

Source: JICA Study Team
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1)

3)

23,552 153,000
231
Source: Proposal of JCA Study Team
NyaungShwe Mobye Heho Grid Installed
Township Aungbang | Connection| Capacity
around Inle Lake Pindaya
Option-1 o o o 8MW
Option-2 o o SMW
Option-3 o o SMW
Option-4 o o AMW
-1
Zauggyi - | Zauggyi —11
2) NegyaChaung
MEPE
231

4)



)

Selling Ener gy

ustainable Rural Electrification to Power Company

Connect to National Grid

Electric Energy Sales |ncome

Rural
Stable Revenue Core

Electrification for SRE Activity v

Center (5-10MW)

Technology, TrainingW_ Periodical NGO Acti \
Skill Support Engineer I nspection Support
L ocal Peopl€ slnitiative

I mplementation of Model Projects

Village Village Village Village Village
Electrification Electrification Electrification Electrification Electrification

Source: JICA Study Team

231

a) 21,690 0.4%
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24.1
5km
Shwenyaung
Negya Chaung 229.0 m 42 m’ls
Negya Chaung 249 km?
Thigaungtaung 10km
630,000 m*®
24.1 Negya Chaung
20° 42 96° 51'
Taunzaung
3.5km
Heho—Kaungdaing
Yeype
1) 2)
Negya Chaung
Negya Chaung

Negya Chaung



Source: JICA Study Team

Heho Small Hydro | Water Level
Gauge at Yepe

Intake site

Inle Lake d

241

)
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24.2

)

1)

2)

Kaungdaing Road Yeype 1998 8 4 2001
12 22

Heho 1966 1 1971 12 MEPE Report

Heho 1996 1 2001 01 Discharge M easurement

and Test Pitting Report for Heho Dam

Heho 1997 1 2001 06 Irrigation

Department

Heho 1999 1 2001 9 Irrigation Department

2000 2 28 5 24 6 7 9 20

11 23
Yeype 2000 2 28 5 26 30 6 6 7
23 9 19 20 11 23
Appendix B-2
Heho
Yeype 24.2
Yeype
m3/s
1966-1971 4.25
Heho 1996-2001 4.02
1966-2001 4.14
Yeype 1998-2001 2.07
Heho Yeype
Yeype 3
2000

2-11



(

Yeype
2000

Yeype

1999 2000

Yeype Appendix B-2

22
20
-
16
14

10

Gauge Reading (m)

0.8
0.6
0.4
0.2

0.0
0.0 5.0 10.0 15.0 2.0

Source: Measurement of JJICA Study Team  Discharge (m3/s)

® 2001 (measured)
12 — Converted (2001)

250

2.4.2 Yeype
3) Negya Chaung
Yeype Appendix B-2
NegyaChang 2000 4 5
1) 2)

3

¢ 2-12




)

4)

Method-1: 100
Method-2:
Method-3:
Method-4: Creager
Method-5: Yeype
Method-6: Yeype Yeype
6 241 Appendix B-2
241
(m*/s)

1) 100 491

2) 428

3) 143

4) Creager 660

5) Yeype 21.7

6) 28.8

Source: Estimation by JICA Study Team

6 660 m*/s 21.7m%s
Yeype
1) 4 Heho
5) 6)

2-13



5) 6) 29m’/s

243
Negya Chaung Shwenyaung
132.7 ha 53.6 ha 2001
1/2,000 2m
1/500
244
Negya Chaung
1 2
3
40
Negya Chaung 1 Negya
Chaung Negya Chaung
1)
N-S N20
Negya Chaung

) 2-14



No.l  NegyaChaung 2.5ft
25ft- 7.0 ft
6 ft- 7ft 7 ft-15 ft
50 ft
N20E
No.2 5 ft 341t 4 ft 5ft
N-S 85 28
N-S N20°E
1ft 5 ft
Priest & Hudson 1976 RQD
RQD = 100601 Ot et (1)
A 6 16/m , RQD
RQOD = -3.68\ + 110.4......ciieeeieeieeeeieeesiee et @)
0.65ft 2ft,
ucs 70 110 KPa
Rock MassRating (RMR)  60—80 %
250 — 350 kPa 30 -40
No.3

51t

2-15



400m

No.3
4.5m No.4
No.5 15ft 8.5ft
3ft
15ft
10-12ft
No.1 No.5 Appendix B-5
2)
No.1
5
5
14ft

2-16



No.2

No.3  NegyaChaung

No.1 No.3

245
132.7 ha

10ft

Appendix B-5

53.6 ha

2-17

20m

1/2,000



2m

(m) 35.79 38.28
(m) 944.77 1,218.48
(m) 766.43 771.46
(m) 1,134.00 1,134.00
(m) 1,132.75 1,132.62
(m) 918.00 906.00
(m) 917.13 905.05
(m) 915.53 902.95
(m) 914.00 901.00
(m) 218.47 228.95
(m) 5.43 5.07
(m) 213.04 223.88
(MW) 8.0 8.0
(m?/s) 45 4.3
8MwW
270m
2.4.6
1)
Kaaw — Taunggyi 66 kV
228.95 m 223.88 m
Appendix B-3
43m’s
a) Negya Chaung 1966
1971 1996 2001 41m’s
AMW x 2

) 2-18



b) 32 41MW

1
0)
5 10 MW 0.85
0.89
0.96
0.89x 0.96 =0.85
P=9.8x213.04x4.5x0.85=8,000 kW (4,000kWx2 )
2)
1) 2)
Appendix B-4
i)
Case-1
243
Case-1
( 115
1966 1 1971 12 1996 1 2001
5,712 kW
47.6 GWh
67.8%
Case-2
Y eype 3
1998 8 2001 9
3,137 kW
26.3 GWh
37.3%
Notes: Max. turbine discharge : 4.3 m3/sfor 2 units

Min. turbine discharge : 0.645m3/s for 1 unit ( 2.15 x 309

2-19
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Dischergg(ns Energy (KWh)
S T
8 ‘ 2000
I 1 400
ut { 600
©t { gom
35900 4673GAh MB38GWH  40420Mh BB2GM 599GV | gsmpaan 671G 48540Mh 3636GMh 35.990GAh
DT eariis aromis |sormis||  acewds sommill  eiswph | | sconds  ezoants  amands  oseuis  oqms | D0
gl Rive Disdhar 1 1200
6 1 14000
ar \/ 1 160D
2 Min Power Distherge 180D
0 1 1 1 1 1 1 1 1 1 a(m
147110147101471014712014710147101471014710147110147101471014
1966 197 1968 199 1970 1971 19% 1907 198 190 a0 20
Source: Calculation by JCA Study Team
2.4.3 Case-1l
a)
b) Case -1
Negya Chaung
c) 2000
i)
a)
b) 25m
1/500 12m 18,800 m*
River Firm Power Peak Power
Flow Qfirm | Output | Duration Qpeak | Output | Duration
(m3/s) | (m3/s) | (kW) (m3/s) | (kW)
15 1.28 2,100 |22:00~18:00 2.59 4,800 ]18:00 ~ 22:0C
1.2 0.98 1,500 (22:00~18:00 2.29 4,200 ]18:00 ~ 22:0C
1.0 1.00 1,500 [5:00~18:00f 2.31 4,000 ]18:00 ~ 22:0C

()
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1.0 m¥s 4.0 MW

244 Appendix B-4
Q (m3/s) Q (m3/s)
3.0 3.0
28 28
26 Peak Power 4.8 MW| 26
24 24 Peak Power 4.2 MW
2.2] 2.2]
2.0] 2.0]
1.8] 1.8
16 River Discharge 1.5 m3/: 18
| [
14 Firm Power 2.1 MW 14
12 12 River Discharge 1.0 m3/s
10 10 Firm Power 1.5 MW
08 08 No Operation
06 06 EumZ?::OOtoS:Df
< v
0.4] 0.4
0.2] 0.2
O'OO1234567891011121314151617181920212223 0'CO12345678910111213].4151617].81920212223
me (hour) ime (hour)

Source: JICA Study Team
244

2.4.7
iy

Shwenyaung

218 m
945 m
766 m

b) B
229 m

1,218 m
771m

245

) 2-21




2)

30m x100m
EL.1,134.00 m
20m x50m x2
EL.1,134.00 m
EL.1,135.50 m
EL.1,137.00 m 28m’/s

20m x20m
EL.1,132.30m
40m x1.7m 0.63 m/s
20m x20m

60m x225m
25m 0.21 m/s
145 m EL.1,133.90 m

20m x20m x345m

1.45m 1.48 m/s
3)
Negya Chaung 170 m
20 m
20m x20m x 1,218 m
1/1,000
1.58m 43mds 0.016
4)

272m’

) 2-22



5)

1,500 mm
1,500 mm 771 m 2 700 mm
12 m 396 m
6m
375m
6)
Negya Chaung
EL. 906.00 m Negya Chaung 2001 8 13
EL.901.0m EL.902.95
m
40MWX 2
2 5MVA —33/11 kV 33kV x
1 11kvx4
2.0mx 20mx 28m
Negya Chaung
248
1)
20m x5.0m 2
2)
40m x57m
3)
20m x20m
4)
20m x30m
5)
10m x10m

) 2-23



6)

6.0mx 37m 1:0.3

7)
08m x08m
242
24.2
Items Major Design Data
1)Penstock Dia : ¢1,500mm (Main pipe) to ¢700mm (Branched

pipe)
Length :Approx. 777m
Max. Static Head: 216.72m
Water Hammer:30% of Max. Static Head(Assumed)

2)Movable weir gates with hoist

Quantity: 2 sets
Width: 5m
Height:2m

3)Trashrack at intake

Quantity: 1set
Width: 4m
Slant Height: Approx. 5.9m (1:0.25)

4)Intake gate

Quantity: 1set

Width:2m

Height:2m

Design Head : Approx. 4.7m

5)Scouring sluice gate

Quantity: 1set

Width:2m

Height:3m

Design Head : Approx. 3m

6)Sand flushing gate at de-silting basin

Quantity: 1set

Width:1m

Height:1m

Design Head : Approx. 7.4m

T)Trashrack at head tank

Quantity: 1set
Width: 6m
Slant Height: Approx. 3.70m (1:0.3)

8)Sand flush gate at head tank

Quantity: 1set

Width; 0.8m

Height:0.8m

Design Head : Approx. 4m

)

Source: Proposal of JICA Study Team
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1)
33/11 kV 11 kv/400 V
400-230V
245
2)
+
3)
243 24.6
243
Description Q'ty
i) Generating equipment including auxiliary equipment and materials. 2 units
i) 11 kV Switchgear Cubicle 4
iii) 11 kV House Service Cubicle 1
iv) Diesdl Engine Generating Equipment including Auxiliary Equipment 1
V) Control Panel 5
vi) Main Transformer 2
Rated Capacity 5 MVA
Rated voltage 11/33 kV
vii) 33 kV Switchgear 1lot
viii)  Miscellaneous Materials 1llot
244
Description Q'ty
i) Power Conductor
ACSR - 240 mm? 280 km
ACSR - 80mn? 87 km
ACSR - 35mn? 700 km
HDCC - 2mm? 1,160 km
HDCC - 8mm’ 390 km
i) Concrete Pole
12 mpole, 33 kV line use 2,500 Nos
10 mpole, 11 kV lineuse 5,900 Nos
8 mpole, 4V lineuse 13,000 Nos

2-25
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Description Q'ty
iii) Insulator and Fitting
Pin type insulator, 33 kV use 8,000
Suspension insulator set, 33 kV use 2,700
Pin typeinsulator, 11 kV use 18,700
Suspension insulator set, 11 kV use 6,400
Pininsulator, L.T. use 52,000
Shackleinsulator, L.T. use 8,000
iv) Other Materials llot
245
Description Q'ty
i) 4,500 KVA Substation 2 station
- 4,500 KVA Transformer — 1
Rated voltage : 33/11kV
- 33 kV Switchgear, 1 cct
- 11 kV Switchgear, 4 ccts
i) 1000 KVA Substation 2 station
- 1000 KVA Transformer — 1
Rated voltage : 33/11kV
- 33kV Switchgear, 1 cct
- 11 kV Switchgear, 4 ccts
246
Description Q'ty
i) Distribution Transformer 40 Nos
Capacity ;50 kVA~250 kVA
Rated voltage . 11 kVv/400-230V
i) 11 kV Switchgear 1 cct 40 Nos
iii) Distribution Box
Rated Voltage : 600V
MCCB, Main : 1Nos
NFB . 4 Nos
Source (  2.4.3~2.4.6): Proposal of JICA Study Team




5,000 kVA 11/33 kV 11 kV Distribution Lines
2 units 5,000 kVA x 2 units ACSR — 35 mm? (233 km)

. “" 33 kV Transmission Line 4.500 KVA 'HHF) T;ua:\\, o angy'i
2 ’ g-Che, Ywa-Tha
ACSR - 80 mm? (14 km)
e @“ I I %% Nyaung-Shwe, Nan-The

| Yawnghwe /s «H%F) Mine-Thauk, Thale-U

33 kV/400-230V 33/11 kV

Taung-Bo-Gyi, Let-Maung Kwe, Kaung Daing,
| . 4,500 KVA $—>—1> Linkin

Dicsel Erine Generstor 17 km | @.’3 L > Min Chanug, Kyun-Gyi, Nga Phe Chaung,
Tha-Bye-Pin

Kaungdaing s's oﬂ%|—) Tone-lg, Inn Tain, Inn-Chan-Kela,

Heya-Y wama
33/11 kv ThaLay, Kye-Paw-Khon, Nam Pan,
1,000 kVA ’H%F) Innlya Kyaing Kha
45 km HH"’ Taung To, Innlya-Kyaing Kha, Naung Taw,
(62 km) > Mine Pyo
33KV Transmission Line Kyauktan §'s $——>—1> Pont-Mu, Kyauk Taing, Bam Pyin

ACSR — 240 mm? (94 km)
13(?;6](.)1;% ) v > Inn Dan, Lon Kan

32 km H%F) Sekar, Ban Pyin, Lin Lan Myauk,
(94 km) & Lin Lan Taung, Yaypu
Sakat s/s — X > Spare

Source: JICA Study Team
245
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Source: JICA Study Team

24.6

33/11 kV
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Source: JICA Study Team

247 33/11 kV
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247

Qly Myanmar | Japan Other
1.  Heho Power Station
i)  Turbine 2 units - ©) -
ii) Generator 2 units - @) -
iii) Governor Cabinet 2 - O -
iv) Generator Control Panel 2 - ©) -
v) MainValve 2 - @) -
vi) 11 kV Switchgear Cubicle 4 - O -
vii) House Service Cubicle 1 - ©) -
viii) Diesel Engine Generator Set 1 ©) - -
iX) Diesel Engine Control Panel 1 nit O - -
x)  Control Panel 5 - -
xi) 5 MVA Transformer 33/11 kV 2 units ©) - -
xii) 33 kV Switchgear 1lot O - -
2. 33kV,11kV andL.T.Lines
i)  Conductor, ACSR, 240 mm? 280 km @) - -
ACSR, 80 mm? 86 O - -
ACSR, 38 mm’ 700 O - -
HDCC, 22 mm’ 1,160 O - -
HDCC, 8 mm? 390 @) - -
ii) Concrete Pole, 33 kV use 2,500 Nos O - -
11 kV use 5,900 ©) - -
400V use 12,960 O - -
iii) Insulator, 33 kV Pin Insulator 8,000 O - -
33 kV Suspension Insulator 2,700 set O - -
11 kV Pin Insulator 18,700 O - -
11 kV Suspension Insulator 6,400 set O - -
L.T. Pin Insulator 52,000 O - -
L.T. Shackle Insulator 8,000 O - -
iv) Other Materials llot ©) - -
3.  Substation
i) 4,500 KVA Substation 2 units O - -
4,500 KVA Transformer 33/11kV O - -
33 kV Switchgear (1 ccA) O - -
11 kV Switchgear (4 ccAs) O - -
ii) 1,000 KVA Substation 2 units ©) - -
1,000 KVA Transformer 33/11kV O - -
33 kV Switchgear (1 ccA) O - -
11 kV Switchgear (4 ccAs) O - -
4. Distribution Transformer Station
i)  50~250 KVA Transformer 11 kV/400V | 40 units O - -
ii) 11kV Switchgear (1 cct) 40 O - -
iii) 400V Switchgear 40 sets O - -
5. Consumer Connection Cable 1lot O - -
6. Lighting Fixture 1lot ©) - -

Sol

urce: JICA Study Team
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4)

223.88m 4.3m’/s 2

a)
Description Alternative Design A | Alternative Design B

i) | Rated features of turbine

e Effective head 224 m 224 m

e Max. turbine discharge 4.3 m’s 4.3 m’s

e Max. output 8,100 kW 8,100 kW

e Revolution speed 500 min™" 428.5 min™"

e  Specific speed Ns 26.0 m-kW 22.3 m-kW

e Type HP 1R2Nx2 HP 1R2Nx2
ii) | Basic dimensions

e Runner diameter (pitch circle) 1100 mm¢ 1300 mm¢

e Max. diameter of onejet 147 mm¢ 147 mm¢

e Diameter of shaft 300 mm¢ 320 mm¢

Bearing
! conler
— <= ) +
I ‘

—rr.

Model D, D, A B C Ds H1 H2 W L
C 1000 | 1285 | 1700 | 785 | 3950 | 525 [ 1320 | 2200 | 1120 | 820
D 1000 | 1310 | 1760 | 830 | 525 | 590 [ 1390 | 2300 [ 1250 | 890
E 1000 | 1340 | 1820 | 880 | 660 | 660 [ 1480 | 2500 [ 1400 | 990
248
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b)

Description Features

i) | Rated features of turbine

o Effective head 224 m

e Max. turbine discharge 4.3 mls

e Max. output 8,000 kW

e Revolution speed 750 min™"

e  Specific speed Ns 55 m-kW

e Type HT 1R2N
ii) | Basic dimensions

e Runner diameter (pitch circle)

860 mm¢ (outer diameter 1300 mm)

e Max. diameter of one jet 210 mm¢
e Diameter of shaft 400 mm¢
—_'.—.:'I—F'I‘W'L e ——
LE] e —
(Unit:mm

Runner Bend tube
Diameter A B C D E F G diameter

300 1300 1100 1800 1500 1000 550 1000 250

330 1400 1200 2000 1500 1100 550 1000 300

360 1400 1200 2000 1500 1100 550 1000 350

400 2100 1350 2200 1800 1200 600 1300 400

440 2100 1350 2200 1800 1200 600 1300 450

480 2200 1400 2300 1900 1200 650 1400 500

530 2600 1700 2800 2400 1300 780 1700 550

580 2600 1900 3000 2600 1400 780 1800 550

640 2900 2000 3200 2800 1500 860 1900 750

710 3100 2300 3400 3200 1800 1000 2200 800

780 3400 2600 3800 3500 1900 1100 2500 850

860 3800 2800 4000 4000 2100 1150 2800 900

940 4300 3400 4500 4100 2200 1200 2900 1000

1040 4600 3400 5200 4500 2400 1400 3200 1100

1140 5000 3600 5500 4900 2700 1500 3400 1200

249
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24.10

US$20,300,000
1 AMW
1 1
US$9,082,000
Item Amount (US$)
Civil Works 4,671,000
Steel Penstock 430,000
Gate and Trashracks 20,000
Turbine and Generator 2,000,000
Transformer and Switchgears 495,000
Distribution Lines 1,466,000
Phase 1 Total 9,082,000
2411
Procurement/Contr act T TT 111
Temporary Works |Final Tnspection
(1) Mobilization of equipment — T T 11
(2) Temporary facilities . Commissioning
(3) Accessroad —1 v|
Civil TMetal Works
(1) Tntake River diversion
{EXCcavaiion|
Cocnerte Cocrete
—Gate/Stoplog
r Concrete/bacKT1l
(2) Headrace Tunnel L i Porta |
Excavaiion from DS L ;
Excavation from U/S |
H |Concreie
(3) Head Pond Excavation]|
—JConcreie
(3) Penstock — —|Excavatlion| | EXcavation| [ T 1
Concrete ———————jcocnrete | | |
| Pentock erecl Penstock erection
(4) Powerhouse t)(lcavﬁllonl
Concrete(1st stage)
[ 1 = —{Fnishing wor
Gener ating Equipment [ [
(1) Turbine & Generator Design & Farication
(2) Transformer & Swicthgear —] I'ransportaiion |
o Installation
Distribution Lines Faprication | T ]
Erection
! rest
4567891011121234567891011121234567}89{101112123
st Year 2nd Year rd Year
Source: Estimation of JCA Study Team
2411
5
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25

251
24
(Theley village)
100 kWh
2 (900K yats)
23,552 578 kW
0.025kW/hh 8 4 578kW
x 8hr = 4.6MWh/day
86% (15HP )
4.6x 0.86 = 4.0 MWh/day
400 /day=4MWH/10 ( 20%
10KWh/ ) 400 x$1/ 30 day =$12,000/
($0.5/month/hh)
($1-$2/month/hh) ($2/month/hh) ($0.5/month/hh)
$3.50-$4.50/month/hh
2 3 $0.5
$1.0 $4.00 $5.50/month/hh
251 2
50 EIRR
$5.00/month/hh 5.99
25.2
4,050 kW/23,552hh = 172 W 6 10
4 hoursx 172 watt = 0.7 kWh/day/hh 20 kwh/month/hh

15
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kWh/day/hh 25 kWh/month/hh MEPE
( ) + 25 x K2.5/kWh ( ) = K88

160 4.6 MWh/day
28.75 kWh 861kWk MEPE

K25

0.18/month/hh

K2.5 (<50 kWh) x 50 KWh + K10 (<200 kWh) x 150 KWh + K25 (>201 kWh) x

661=18,150 Kyats $36.3/month/hh

160 160 x

$36.3 = $5,808 5808 / 23552 = $0.25/month/hh
0.18 + 0.25 = $0.43/month/hh
1/10 0.84 kWh/day/hh x 23552 + 4.6 MWh/day =
24.3MWh/day 731 MWh/month 31 kWh/month/hh 8.76 GWh/year
$0.18 x 23,552 + $5,808 = $10,047 10,047 /
731,000 = $0.014/kWh
MEPE 24
$5,808 $15,855 40 kWh/month/hh
$0.2 {15855 / (731,000 + 4,600 x 30days)} 251
FIRR 8.34%
$0.02  $0.05 38
kWh/month/hh 100 kwh/month/hh
2 3
MEPE

2,300 kKW x 8hr) x 365days = 18.5 GWh

( 4,050KW x 8hr +
46.7GWhyear

46.7-18.5 = 28.2 GWhlyear

MEPE 50 kWh 28,200,000 kWh x K2.5/kWh
= K70.5 million $141,000/year FIRR 8.34%
3.12% (K5/kWh) 3 (K7.5/kWh) FIRR
1.01% 0.5% K7.5/kWh (1.5
) FIRR
251

) 2-37



Assumptions

Discount Rate%

Consumption kWh/hh/month
No. of Household

Financial Benefit (Tariff $/kWh)
Initial Fee $/hh (1st Year Only)

251

10.0%
40
23,552
0.02
20

Construction Cost $

O & M Cost (% of Construction Cost)

Fuel Cost $/y ear

20,263,853
1.0%
0

Financial Benefit $/Y ear = (Initial Fee x No.HH + Tariff ($/kWh) x Consumption (kWh/hh/month) x No.HH x 12 month) x Discount F

Economic Benefit (WTP $/month)

5

Economic Benefit $/Year = WTP ($/month) x No.HH x 12 month x Discount Factor

Results: Financial Net Benefit -17,760,858 FIRR -8.34%
Economic Net Benefit -6,419,985 EIRR 5.98%
Benefit ($, 2001 constant) Cost ($, 2001 constant)
5| Ez| el _§g| _fs c gl .

S| TE| GE| 2RE| £tE| =:: 8 Bl 83| iz,

5| B S2| ga8| 58| £8% = 3 58| 333
1 8 £ ge)| &g &8e) SEQ 3 T ee| &5%
1f 0.91 633,763 1,284,655 633,763 1,284,655] 20,263,853 202,639 0| 18,605,901| 18,605,901
2] 0.83 186,859 1,167,868 820,622 2,452,522 202,639 0 167,470| 18,773,371
3] 0.75 169,872 1,061,698 990,493 3,514,220 202,639 0 152,245 18,925,616
4] 0.68 154,429 965,180 1,144,922 4,479,400 202,639 0 138,405 19,064,021
5] 0.62 140,390 877,436 1,285,312 5,356,837 202,639 0 125,823| 19,189,844
6| 0.56 127,627 797,669 1,412,939 6,154,506 202,639 0 114,384 19,304,228
71 0.51 116,025 725,154 1,528,964 6,879,660 202,639 0 103,986 19,408,213
8| 0.47 105,477 659,231 1,634,441 7,538,891 202,639 0 94,532 19,502,746
9] 0.42 95,888 599,301 1,730,329 8,138,192 202,639 0 85,939| 19,588,684
10| 0.39 87,171 544,819 1,817,500 8,683,011 202,639 0 78,126 19,666,810
11] 0.35 79,246 495,290 1,896,746 9,178,301 202,639 0 71,024 19,737,834
12] 0.32 72,042 450,264 1,968,788 9,628,564 202,639 0 64,567 19,802,401
13| 0.29 65,493 409,331 2,034,281 10,037,895 202,639 0 58,697 19,861,098
14] 0.26 59,539 372,119 2,093,820 10,410,013 202,639 0 53,361| 19,914,459
15] 0.24 54,126 338,290 2,147,947| 10,748,303 202,639 0 48,510| 19,962,969
16| 0.22 49,206 307,536 2,197,152 11,055,839 202,639 0 44,100| 20,007,069
17] 0.20 44,733 279,578 2,241,885| 11,335,417 202,639 0 40,091| 20,047,160
18] 0.18 40,666 254,162 2,282,551 11,589,579 202,639 0 36,446| 20,083,606
19| 0.16 36,969 231,056 2,319,520 11,820,636 202,639 0 33,133| 20,116,739
20| 0.15 33,608 210,051 2,353,128 12,030,687 202,639 0 30,121| 20,146,860
21] 0.14 30,553 190,956 2,383,681 12,221,643 202,639 0 27,383 20,174,243
22| 0.12 27,775 173,596 2,411,456 12,395,239 202,639 0 24,893 20,199,136
23] 0.11 25,250 157,815 2,436,707| 12,553,054 202,639 0 22,630 20,221,766
241 0.10 22,955 143,468 2,459,662 12,696,521 202,639 0 20,573| 20,242,339
25] 0.09 20,868 130,425 2,480,530| 12,826,947 202,639 0 18,703 20,261,042
26| 0.08 18,971 118,568 2,499,501 12,945,515 202,639 0 17,002| 20,278,045
27] 0.08 17,246 107,790 2,516,747| 13,053,305 202,639 0 15,457 20,293,501
28] 0.07 15,678 97,990 2,532,425| 13,151,295 202,639 0 14,052 20,307,553
29] 0.06 14,253 89,082 2,546,679 13,240,378 202,639 0 12,774| 20,320,327
30| 0.06 12,957 80,984 2,559,636 13,321,361 202,639 0 11,613| 20,331,940
31] 0.05 11,779 73,622 2,571,415] 13,394,983 202,639 0 10,557 20,342,497
32] 0.05 10,709 66,929 2,582,124 13,461,912 202,639 0 9,597| 20,352,095
33| 0.04 9,735 60,844 2,591,859 13,522,756 202,639 0 8,725| 20,360,820
341 0.04 8,850 55,313 2,600,709| 13,578,069 202,639 0 7,932 20,368,752
35| 0.04 8,046 50,285 2,608,755| 13,628,354 202,639 0 7,211| 20,375,962
36| 0.03 7,314 45,713 2,616,069 13,674,067 202,639 0 6,555 20,382,517
37] 0.03 6,649 41,558 2,622,718| 13,715,625 202,639 0 5,959 20,388,477
38| 0.03 6,045 37,780 2,628,763| 13,753,404 202,639 0 5,418] 20,393,894
39| 0.02 5,495 34,345 2,634,258 13,787,749 202,639 0 4,925| 20,398,819
40] 0.02 4,996 31,223 2,639,254| 13,818,972 202,639 0 4,477] 20,403,297
411 0.02 4,541 28,384 2,643,795| 13,847,357 202,639 0 4,070| 20,407,367
421 0.02 4,129 25,804 2,647,924 13,873,160 202,639 0 3,700| 20,411,067
43] 0.02 3,753 23,458 2,651,677| 13,896,619 202,639 0 3,364| 20,414,431
441 0.02 3,412 21,326 2,655,089| 13,917,944 202,639 0 3,058| 20,417,489
45| 0.01 3,102 19,387 2,658,191 13,937,331 202,639 0 2,780 20,420,269
46] 0.01 2,820 17,624 2,661,011| 13,954,956 202,639 0 2,527 20,422,796
471 0.01 2,564 16,022 2,663,575 13,970,978 202,639 0 2,298| 20,425,094
48] 0.01 2,331 14,566 2,665,905 13,985,543 202,639 0 2,089 20,427,183
491 0.01 2,119 13,242 2,668,024| 13,998,785 202,639 0 1,899 20,429,081
50| 0.01 1,926 12,038 2,669,950 14,010,823 202,639 0 1,726| 20,430,808

Source: Analysis by JICA Study Team
5
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Kaaw, Aungban Heho, ShweNyaug  Nyang Shwe

Inle
CO,
1999-2000 4 million GWh ( 4.79 million GWh 83%)
38.1% ( 2,250 kcal/kWh)
4 trillion x 2,250 kcal = 9,000 trillion kcal

9,000/9,250 (litter/kcal) = 973 hillion litters 973/159 (litter/bbl) = 6.12 billion bbl
kWh 6.12/4,790
= 0.00128 bbhl kWh CO, 0.00128(bbl) x 159 (litter/bbl) x 0.85

(kg/litter) x 0.837 (Mt-C/Mtoe) = 0.145 kg(coefficient: 0.837 Mt-C/Mtoe) 20,000
50kWh CO, 0.145 x 30 x 20,000 x 12

= 1,044 ton

1 CO; 4.54 (litter/gallon) x 0.8
(kgflitter) x 0.821 (Mt-C/Mtoe) = 3 kg/hh/month 36 kg/hh/year (coefficient: 0.821

Mt-C/Mtoe) 20,000 3x 20,000 x 12=720ton
CO; 1044 +

720 = 1764 ton
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