SH-02

31
Hsipaw Township 60 km 11
2001 311
2,229 2,082 311
Hsipaw Township
municipal township
311
Quarter/Village Tract . Number of | Electrified | Electrification
Population

No. Name P household household ratio (%)
Q1 [Plant Station 1,519 261 45 17.2
Q2 |KaungLan 873 138 46 33.3
Q3 [PanSin 851 168 14 8.3
Q4 |Down Town 640 110 56 50.9
Q5 |Northern Part 954 167 42 25.1
Q6 |Southern Part 1,312 147 16 10.9
Q7 |Kone Naung 1,378 237 20 8.4
Q8 |SeinPan 1,377 209 24 115
Q9 |QueTaw 916 142 8 5.6
Q10 [AyeChanTa 576 118 6 5.1
Q11 |MaMoneHein 651 148 7 4.7
Sub-total 11,047 1,845 284 154
V1 |Nar Lawan Village 295 63 0 0.0
V2 |PanHeighV. 398 72 0 0.0
V3 |Naung ChoV. 148 32 0 0.0
V4 |NaNayV. 167 39 0 0.0
V5 |Hosant V 174 31 0 0.0
Sub-total 1,182 237 0 0.0
Grand Total 12,229 2,082 284 13.6

Source: Field Survey by JICA Study Team
MEPE 11 154
0 13.6 1994 160 kW
18 30 21 MEPE

()




Map of Namlan Village

Yure YVillage

Mumber of Households Electrified
Number of Households in Quarter or Village

; ; _ 28B4
Total Electirification Rate of Mamlan i BaE

(15.4%)
Total Electirification Rate of = 0
Surrounding Villages of Namlan 237
(0%)
'Th |-{r.|rm-IJ'|:|r
',.. Vill g
Mar Lawen
0

10 -
T

e

=g Ty Home Village

To Eyaukgu
Yillage
Pan
- To Mine
) Quarters Kine Village
] villages 3.1.1 Source: JICA Study Team
MEPE
19 MEPE 284
100

()
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1) 2) 3) 4)
10
18
25
312 Lashio
Township Naung Mon NaYaMa
K 218,600
K389,800 29
312
K/ )
1 218,600 389,800
2. 174,300 363,500
3. 44,300 26,300

Source: Field Survey of the Study Team
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(

)

1
2001

2)

Ph+Pe+Ps+P
n, Wy C, A,/ 1,000

Ny
Wy

X X X X

Ax

30Wx3 10W

90%

120 W

322

)
@)

kW

60 W

15%

430
iv) V)
v)
i) iii)
H
[
w
TV 50
600 W
160 W

K 100,000 321

90w



321 10 K
(%)
86 82 93 87
89 93 94 92
87 84 93 88
Source: JICA Study Team
322
Watt | % [ wat | % | kw kW [ watt [ s%]| wat | % kw kw
1. 2,082 | 1-1 130 | 90%| 120 93 | 2324 | 2324 130 | 15% 20 93 38.7 38.7
1-2 220 | 70%]| 160 93 | 309.8 | 309.8 220 | 20% 50 93 96.8 96.8
2.
21 16 400 |[50%| 200 100 3.2 400 0 0 100 0.0
22 11 2,000 |30%| 600 100 6.6 2,000 | 40%| 800 100 8.8
23 1 230 | 70%| 160 100 0.2 230 |50%]| 120 100 0.1
24 1 310 | 70%| 220 100 0.2 310 |50%| 160 100 0.2
251 1 6,200 0 0 100 0.0 6,200 | 20%| 1,240 | 100 12
252 0 1,640 0 0 100 0.0 1,640 | 20%| 330 100 0.0
253 9 380 0 0 100 0.0 380 | 20% 80 100 0.7
10.2 11.0
3.
31 3 3,185 | 30%| 960 100 29 3,185 | 30%| 960 100 29
32 2 4,905 | 50%| 2,450 | 100 | 4.9 4,905 | 30%]| 1,470 | 100 29
7.8 5.8
4.
41 18 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 72.0
42 6 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 240
4.3 0 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 0.0
44 0 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 0.0
45 2 10,000 0 0 100 0.0 10,000 | 80%| 8,000 | 100 16.0
4.6 0 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 0.0
47 3 4,000 0 0 100 0.0 4,000 |80%]| 3,200 | 100 9.6
4.8 3 7,000 0 0 100 0.0 7,000 | 80%| 5,600 | 100 16.8
49 5 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 20.0
4.10 5 4,000 0 0 100 0.0 4,000 |80%]| 3,200 | 100 16.0
411 BCS 2 1,500 0 0 100 0.0 1,500 | 80%]| 1,200 | 100 24
412 0 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 0.0
4.13 25 200 0 0 100 0.0 200 |80%]| 160 100 4.0
0.0 180.8
5.
5.11-1+2,34 250.3 236.4
5.21-2+2,3,4 327.8 294.5
6.
6.11-1+2,3,4 270 250
6.2 1-2+2,3,4 350 310

Source: JICA Study Team

(
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3)

K680
K410-680

K50

322

K 6,000

K23,000

250 kW
270 kW
310 kW
350 kW

K410

K32,600

MEPE



3.3

1) 2,082
11 270 kw
250 kw
2 Hosang
Chaung
0.25m’/s Hosang Chaung
69.5 m
0.25 m’/s
110 kW
(3 Hosang Chaung

Nam Pankan Chaung  Kyutaw Chaung

Hosang Chaung
270 kw
(4)
Nam Pankan Chaung  Kyutaw
Chaung Hosang Chaung
©)
(6)
Chaung
160 kW x = 320 kW

Kyutaw Chaung Hosang Chaung

3-7
()

Nam Pankan Chaung (Sep. 2001)

Kyutaw Chauna (Sep. 2001)

0.65 m%/s

Hosang

Nam Pankan Chaung
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(7)

2002 2003

332

24

VEC

331
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17.0

I I I
Powerhouse |Nam|an Mini-Hydro Development Plar
Head Pond
I
UOsang Intake Site
16.8 \%\ Hosang Chaung
o
n
o
5
8
166 No.2 Diversion Channel i =
S Hosang
from Nam Pankan to Hosang 2 -
o Village
: 2
Sink Hole
£
o
S
16.4 —
5
o
o
@©
ey
g
[=
= g
E
2 16.2 5
gl [
S No.2 Branch point | i
> | to Hsipaw
No.1 Branch point |
—
160 | Nam Pankan Bridge V.
No.1 Diversion Channel
from Kyutaw to Nam Pankan s
Cart Track |5
o
=)
1538 =
' Irrigation canal from —— S
Kyutaw Chaung 2
>
3
% Kyutaw S
Kyutaw Chaung Branch Village =
156 Yy
£
E about 344 m
- o —
3 -
S — Kyutaw Bridge
Kyutaw Chaung
154 ¢
230 232 234 236 238 240 242
E (97deg xx min)  to Nam Lan

Source: JICA Study Team
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341

()

34.1 4 km Hosang
270 kW Hosang
Chaung Nam Pankan Chaung Kyutaw Chaung 0.65 m¥/s
Hosang Chaung 69.5 m 320 kW
Nam Tu
620m 700m 22° 17
97° 23 Hsipaw 1990 2000
1,300 mm 5 10
88 %
Hosang Chaung 1.1 km? Hosang
0.25m%s
Nam Pankan Chaung 52.5km? Kyutaw Chaung  18.8 km? 341
1 km Hosang Chaung
Kyutaw Chaung Nam Pankan Chaung 750 m Nam Pankan Chaung Hosang
Chaung 650 m Kyutaw Chaung  Nam Pankan Chaung
Hosang Chaung
Phase-2
Hsipaw Loilem 44 Hosang
Hosang 25
km
Hosang Chaung
2002 2003
12

311 5



Nam Lan Small Hydro
Hosang Chauing

Nam Pankan Chaung

Kyutaw Chaung

Source: JICA Study Team
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1)
e Hsipaw 1990 1 2001 6
e Hsipaw 195 1 1 1997 12 31 1999 1

1 2001 9 10

e Hosang Chaung 2000 2 8
e Hosang Chaung 5 20 2000 6 3
e Hosang Chaung Nam Pankan Chaung Kyutaw Chaung 2000 9
17 2
34.1.
2)
Hosang Chaung 0.25m*/s
- 2001 2 8 0.25 m¥/s
- 2000 5 20 6 3 025m¥s 5 25

Hosang Chaung Hosang

- 2000 5 25 3
Nam Pankan Chaung Kyutaw Chaung 2001 9
Nam Pankan Chaung Kyutaw Chaung Hosang Chaung
0.25m’/s
3
Hsipaw 1990 2001

34.2

3-13
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341

Date of M easurement

Hosang

Kyutaw

Nam Pan Kaung

Discharg (m®/s)

Discharg (m*/s)

Discharg (m®/s)

Gauge Reading (m)

08 February 2001 0.25
Ave. 0.25
20 May 2001 0.31
21 May 2001 0.25
21 May 2001 0.26
22 May 2001 0.29
22 May 2001 0.30
23 May 2001 0.30
23 May 2001 0.30
24 May 2001 0.13 0.29
24 May 2001 0.13 0.28
25 May 2001 0.13 0.26
25 May 2001 0.13 0.25
26 May 2001 0.13 0.33
26 May 2001 0.13 0.33
27 May 2001 0.13 0.34
27 May 2001 0.13 0.33
28 May 2001 0.12 0.31
28 May 2001 0.12 0.31
29 May 2001 0.13 0.30
29 May 2001 0.13 0.30
30 May 2001 0.14 0.31
30 May 2001 0.34 0.50
31 May 2001 0.13 0.35
31 May 2001 0.13 0.35
Ave. 0.31
01 June 2001 0.14 0.30
01 June 2001 0.14 0.30
02 June 2001 0.14 0.37
02 June 2001 0.14 0.36
03 June 2001 0.17 0.44
03 June 2001 0.17 0.44
Ave. 0.37
17 September 2001 0.50 1.00 1.74
18 September 2001 1.15
21 September 2001 0.48 0.72 1.07
24 September 2001 0.44 0.70 1.26
28 September 2001 0.45 0.69 1.23
Ave. 0.47 0.85 1.32
01 October 2001 0.49 0.87 1.60
05 October 2001 0.53 0.82 1.43
08 October 2001 0.53 0.69 1.20
12 October 2001 0.51 0.97 1.40
15 October 2001 0.50 0.78 1.02
19 October 2001 0.46 0.61 1.19
22 October 2001 0.52 0.48 1.14
26 October 2001 0.50 1.36 2.76
29 October 2001 0.48 0.61 1.72
Ave. 0.50 0.80 1.50
27 November 2001 0.39 0.50 1.04
28 November 2001 0.36 0.45
30 November 2001 0.40 0.94
Ave. 0.38 0.48 0.99
03 December 2001 0.38 0.92
07 December 2001 0.31 0.99
10 December 2001 0.36 0.94
14 December 2001 0.32 0.84
17 December 2001 0.34 0.69
21 December 2001 0.34 0.97
24 December 2001 0.34 0.99
28 December 2001 0.33 0.84
31 December 2001 0.33 0.97
Ave. 0.34 0.91
Ave. (Total) 0.44 0.71 1.24

Source: Measurement by JICA Study Team

)
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3.4.2

Month 1 2 3 4 5 6 7 8 9 10 | 11 | 12 Remarks
Mean Rainfall . .
(1990-2001) 4 | 16 | 47 | 49 [172 [226 [ 227 [ 225 [ 175 | 123 | 59 | 15 |Rainfal at Hsipaw
Hosang 0.25 ]0.26 |0.27 ] 0.27 | 0.34 | 0.37 | 0.37 | 0.36 | 0.34 | 0.31 [0.28 [ 0.26 |Base flow =0.25m3/s
Kyutaw 0.26 10.30 |0.41 ] 0.42 |1 0.84 | 1.03 | 1.03 | 1.03 | 0.85 | 0.68 [ 0.45 [ 0.30 [Base flow =0.25m3/s
Nam Pankang |0.27 [0.35 [0.54 | 0.55 [1.31 [1.64 [1.65 [ 1.64 [ 1.33 | 1.01 | 0.61 | 0.34 |Base flow =0.25m3/s
Total 0.75|0.76 |0.77 | 0.77 | 0.84 | 0.87 | 0.87 | 0.86 | 0.84 | 0.81 [ 0.78 | 0.76
Source: Measurement by JICA Study Team

3)

3

3

1) Hosang Chaung 32.4 ha (80 acre)
2) Nam Pankan Chaung 34.8 ha (86 acre)
3) Kyutaw Chaung 47.8 ha (118 acre)
1,000 ha 1.0m%s
5 7 01m’s 8 10 0.05 m’/s
4)
100
(km?) (mmvhr) (m’ls)
(Hosang Chaung) 11 40.3 8.6
(Hosang Chaung) 2.5 39.4 19.2
8.6 m/s
5) Nam Pankan Chaung Kyutaw Chaung
Nam Pankan Chaung Kyutaw Chaung
0.037 1/500
11.9 m%s 6.6 m’/s

3-15




343

13.3 ha
3
1/500
1
Kyutaw Chaung Nam
Pankan Chaung Hosang Chaung
344
2,500-5,000 m

3-16
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No.1

No.l1 BP 1.8m
No.1 15m
No.2 0.8
1m 1.7m 2.1
m
21m 45m
Cu- CL
No.3 1m
1m 21m
21m-45m
Cwm
45m
60 m
No.2 No.3
No.1
45m
No.1 50 m x 50 m
No.2 No.3 20m 30m
No.2 1.65m No.3 21m

3-17
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345

()

1)
Hosang Chaung Nam Pankan Chaung
270 kW
0.25 m’/s
Chaung Kyutaw Chaung

69.5 m

Appendix C-4
EL.
EL.
EL.
EL.
EL.
EL.
EL.

Kyutaw Chaung

689.00 m
688.00 m
686.00 m
622.00 m
621.00 m
618.50 m
616.00 m

Nam Pankan

68.8 m

688.00 —618.50 = 69.50 m
0.684 m

69.50—0.684 = 68.82 m

0.65 m’/s

Hosang Chaung 0.25 m%s

Nam Pankan Chating 0.20 m¥s

Kyutaw Chaung 0.20 m*/s

0.65 m’/s

0.815
0.900

0.815x 0.900 = 0.733

P=98x68.8x0.65x0.733=320kW (160kWx2 )

3-18
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2)

)

5,000 m® 0.65 m’/s
Appendix C-3
0.60 m*s 0.05ms 0.05 m’/s 12
3
i) Hosang Chaung 0.25 m¥s 0.50 m¥/s

ii) Hosang Chaung 0.25 0.50 m%s + Nam Pankan Chaung 0.20 m*s 0.50 m/s
iii) Hosang Chaung 0.25 0.50m®s + Nam Pankan Chaung 0.20 m%/s 0.50 m%/s
+ Kyutaw Chaung  0.20 0.50 m*/s

Q>0.65m’s 24 2 320 kW
0.65m*/s> Q> 0.40 m*/s 24 1 / 2
0.40 m¥s>Q>0.30 m*/s 5:00 24:00 1 2
0.30m¥s>Q>0.20m¥/s 1 ( 2
0.20m¥s>Q>0.10 m¥s 2
0.10m¥s>Q 1

Hosang Chaung

dv dv dH dH

E =mg = S(H)'E = (Qm _Qout)

dH _ (Q,—Qu)-3600 _ (Qn — Q) -3600 __(Q,—-Q,,)-3600

dt S(H) {25+ (H —686)} -{100+ (H —686)} (H —661)-(H —586)
dH dH

n

=~ S(H)/3600+Q,, =~ (H ~661) (H ~586)/3600+Q,,

dH/dt dt (m/hr)
H (m)

Qn (m°s)

Qout (m3/s)

3-19 5
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Qin (m3/s) Nomogram for I nflow Estimation
0.80
dH/hour : Jluctuation of water level in 3 hour
0.70
A level : EL.687.000 /
060 verage water level / /
/
0.50 v
2-unit operation S
0.40
/
0.30 /
/ / 1-unit operation
0.20 / v
0.10 / Ve
0.00 1 / 1 1
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6
dH/hour
Source: Estimation by JCA Study Team
° 1 0.65m*s 320
kW 24
° 1 Hosang Chaung Distage(niis Qi (WY
1 I N N N O
EI Distage=05nt's i
0.25 m¥s = 3 EEEEEEEEE Soapan -
0.40 m’/s 08 S(J@SSPT-—- 1B0RWX95H g :‘m}k\/\;b(,i:
= 0.50 m¥s — a7 TEDRWX30 ]
0.10 m*s a6 /L FHon —
0.25 m¥s 19:00 2200 2 05 MO, ERO S—
320kw 530 15:00/ 18:.00 04+
| Awdlddedsthace
24:00 1 160 kW 03 1’
02
0.40 m¥/s 17:.00 22:30 2 al
320 kW
a 0| 1/ 2| 3| 4| 5] 6| 7| 8| 9|10 1f 12| 13 14| 15 16 17] 18 19 20| 21| 2|
1 160 kw Tine(ou)
® Nam Pankan Chaung Kyutaw Chaung 2
320kW 24 0.65 m¥/s
5 6
0.65 m’/s
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Distherge (/9 Quput (W)
5 10 10 I N N A
ﬂ usmge:amnf/si
5 7 CETEH
I I
08 160KWx 185Hr OKWX5EE T
5 a7
— 30
10 06 'T‘(‘L‘ ee
05 MO 6860
5 6 04
03 = 10
® 2001 9 02
Hosang Chaung 044 050 m¥s o1
3
Nam PankanChaung 107 174m/s O'OO12345678910].’[12131415161718192)212223
Kyutaw Chaung 0.69 1.15m3/s (o)
24
o 3 0.25m%s 0.32m’s 5 7
3 030m¥s 8 9 0.15m’/s
320 kw 24 2.6 GWh
Q (m3/s) Discharge at Hosang Chaungin 2001
0.80 -
0.70 Q=0.65m°/s for 320 kW
0.60 i DischargeinHosang Chaung
0.50 Supplement discharge from . - ..ﬁ'_.__‘oa %
Nam Pankan & Kyutaw Chaung ° - o® °
» ] e s— oy |
0.40 P 'I'rrig«io'n Requirement o g °
0.30 H + LL &
e g TN mm e, -
0.20 LIRS 72 *Avalale discharge for power
0.10 generation in Hosang Chaung
OOO 1 1 1 1 1 1 1 1 1

1 2 3 4 5 6 7 8 9 10 11 12

)

Source: Plan by JCA Study Team
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3456
1

1) Kyutaw Chaung Nam Pankan 750 m
2) Nam Pankan Hosang Chaung 650 m 3) Hosang Chaung
242m
332 Hosang Chaung
1 Kyutaw Chaung Nam
Pankan Chaung 1 Nam Pankan Chaung Hosang Chaung 2
VEC Kyutaw Chaung
Kyutaw Chaung
1 Nam Pankan Chaung
Nam Pankan Chaung Kyutaw Chaung
Nam Pankan Chaung Hosang Chaung
Nam Pankan Chaung
Nam Pankan Chaung
Nam
Pankan Chaung Hosang Chaung 2
3 2424 m 3
182 m
97 m
2)
Hosang Chaung
Nam Pankan 2
Hosang Chaung
100 8.6 m’s
10m

3-22
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x1.0m

3 Hosang Chaung 1.2mx
1.5m
0.79 m/s
0.79 m’/s
3 1.0 mx 15m
100
EL. 692.66 5.6 m’/s
3.0m/s 3.0m¥s
EL. 691.80 m
4.6 ms 4.6 m/s
Hosang Chaung
2002 11 2003 8
0.25 m*/s 05 06ms
1.0m 1:0.5 1.0m 0.6 m%s
0.035 1:500 0.69 cm 0.65 m/s
10m x10m x2424m 3 Hosang Chaung
1:74.2 0.015 0.65 m’/s
0.27m 100 3.00m¥/s
0.84 m
3 1.0
m
3)
0.65 m’/s
25 m x 100 m x 2m 5,000 m*
EL. 689.00 m EL. 688.00 m EL. 686.00 m
EL. 684.20 m

3-23
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1/55
cm x 60 cm
EL. 688.00 m
1.0m’s
11.2m
100
3.0m’ls
1/10
4)
Hosang
15m 20m
EL. 686.00 - 0.8m

Discharge

0.25m%/s

Nam Pankan 0.20m%/s
Kyutaw 0.20m%/s

60

Total 0.65m%/s

Hosang

3-24

2m
EL. 685.70 15m EL. 684.20
FSWL.688.00 m 2.3mls
EL. 685.70 m
2.8 m/s 0.6 mx

2.0mx 1.0m 5m 1.0m

50 m x 50 m

EL.685.70 m 3m
EL. 685.20
800 mm
182.038 m 800 mm x 178.485 m 1
400 mm 3.553m
4



34.7

()

23 50m
Appendix C-5

5)

Discharge 0.65 m3/s

EL. 619.00 m EL. 617.00 m Effoctive Head 68.6m
L
EL.621.00m - !
Penstock
$800mm x 182 m
100 20 m¥s
EL. 616.00 EL. 618.50 m Powerhouse
160 kW x 2 = 320 kw
Tailrace Channel
EL. 621.15 m
EL. 621.00
EL.621.15m
13mx 6m 2 220
kVA — 160 kKW x 2 11 kV
97 m 1/27
500 kVA —400V/11kV
1)
1.0mx 10m Hosang Chaung
2)
1.0 m x 15m
3)
30m

) 3-25
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1.0.3 345m

4)

5)

182.038 m

800 mm x

400 mm

343

343

0.6 m

x0.6m

178.485 m 1
3.553m

Items

Major Design Data

1) River outlet gate

Quantity: 1set
Width: 1.0 m
Height:1.0m
Design Head : 3.0m

2) Inlet gate

Quantity: 1set
Width: 1.0 m
Height:1.5m
Design Head : 1.8m

3) Trashracks at head pond

Quantity: 1set
Width: 3m
Slant Height: Approx. 3.45m(1:0.3)

4) Sand drain gate at head pond

Quantity: 1set
Width: 0.6m
Height:0.6m
Design Head : 3.8m

)

Source: Design by JCA Study Team
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3.4.8

1)
a)
MEPE
- 40 kg/m?
- 30 kg/m?
- 60 kg/m?
b)
- 75°C
40°C 35°C
10°C
- EDS 25°C
- 10°C
25 EDS 4.0
)
d)
80m 90m 10.0 m 7.0m 8.0m
S ——————————————— 11 kv
.......................................................................... 6.0m
.......................................................................... 57m
.............................................................................. 51m
S —— 2.0m
.............................................. 24 m
. 3-27

()

2.5
2.5
2.5

2.5

L.V.
57m
54m
45m
1.0m
12m

11 kV



(

1LKV 1.0m
TLKV e 0.6m
.............................................................. 0.3m
11 kV
11 kV
11 kV
A’g”DBA A,B,BA| A /B,BA,CD
o | (m)
57 57
6.0 (5.1) (5.4) 4.5
0.5 0.5 0.5 0.5
0.25 0.25 0.25 0.25
15 15 14 14
0.05 0.15
0.75 (0.65) (0.45) 0.35
9.0 8.0 8.0 7.0
11 kV
11 kV
A,B,BA,C& D (m)
57 45
0.5 0.5
11 kV 0.25 0.25
11 kV 1.0 1.0
0.7 0.7
1.7 15
0.15 0.55
10.0 9.0
Source: Design by JCA Study Team
e)
873
9)
2)
344
3-28 5
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34.4

No.

1 2 160 kW

400V 0.80

2 2 220 kVA

3 1 0.4/11 kV 500 kVA

4 1 11 kV 400A

5 1.0m x1.0m

6 1.0m X15m

7 06 m Xx0.6m

8 M $800:1785m ¢400:3.6m

9 11 kV 347 | 8m 9m 10m

10 526 | 7m 8m

11 3 30 200kVA 11kV 400-230V
12 2 30 50kVA 11kV 400-230V
13 | 11kv km 34 |1kv 3 3 ACSR 35 mm? 11.3km

x 3
14 km 84.4 | 400-230v 3 4 3
2 11kV

15 2,100

16 50
Source: Planning by JICA Study Team

a)
68.8 m 0.325 m%/s
5
i)
4 345
5-100 m 30-60 m 26
3

100%
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)
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3.45 1/2
No.
1
2 kW 50-1,000 100-10,000 500-5,000
3 m/s 0.1-10 0.2-8 0.65-18
4 m 5-100 25-300 15-300
5 % 79 85 86 78
6 min-1 680 750 1,000 1,000
7
O&M
8
10 2
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345

w

100%

10

1-3%
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i)

160 KWx 2
0.325 m’/s

b)

- 0.733
68.8m 0.325 m*/s

P =gn QHe =9.8x0.733 x 0.325 x 68.8 = 160 kW
- : EL. 688.00 m

- : EL.618.50 m

) 3-34
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0)

i)

- X

iv) 11KV

3-35

68.8m
220 kVA
11 kV

0.325 m*/sx 68.8m

160 kWx 2
1,000 min*

220 KVAX 2 0.8
400 Vx 50 Hz
1,000 min*

0.4 kVH/11 kV
500 kVAx

11 kV
12 kV, 600A, 12.5 kA

400V



)

d)

) 11kV

11
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() Distribution Transformer Stationd
= | 1kV Transmission Line

Pawer Supply Area

Source: Planning by JICA Study Team
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A
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Source: Planning by JICA Study Team
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D MEPE
2
(©)
US$ 1,200,000
3.4.10
Procur ement/Contr act L 1T 1 11 | | | | |[Fina Inspection
Contract in 1st year Contract in 2nd year
Temporary Works < < D>
(1) Mobilization of equipment ] Commissioning
(2) Temporary facilities .
() Access road .
Civil / Metal Works
(1) Diversion channel ] Excavation
[ ] [ ] Concrete
(2) Head Pond == = Excavation] | | [ ]
Concrete
(3) Penstock —=|Excavation] | | |
| === [Cocnrete(1st stage)
— Penstock design & fabrication
[ | | E==——13 |Penstock ingtallation
(4) Powerhouse == o Excavation| | | | [ T T 11
E——— 1 |Concrete & Building
[
Generating Equipment
(1) Turbine & Generator ] |Design & Fabrication
(2) Transformer & Swicthgear —|Transportation
| | =3 Jinsalation
Distribution Lines | [ —Installation
8| 9]10]11]12 213|4]5]6]718]|9|10{11j12]1]2]3
1stYear 2nd Year

Source: Planning by JICA Study Team
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35
351
2,082 24

270 kW 250
kw 350kW 310kW
6 10 16 8 8
2,082 (350 kW + 310kW) x 8 hours x 30 days = 158 MWh
76 kwWh/hh/month

BCS

310kW( ) 8 4
310 x 8 = 2,480 kWh/day

86%(15HP )
2,480x0.86 = 2,133 kWh/ day
213 / day =2,133/10(
19% 10 KWH/ ) 213 X$1/

30days=$6,390/day 50

$127

$1-$2 2,083 $ 2,000

4,000 $8390  $10,390

351 $1.20 million
50 EIRR
$5.0/month/hh 10.3%

352

350 kW/2082 = 168 W 6 10 4 hours x
168 = 0.67 kWh/day/hh U5

RS 3-43 :



)

0.67 + 0.67/5 = 0.8 kWh/day/hh 24 kWh/month/hh

MEPE 25 ( Y+24x  25K/KWh ( )=
85K $0.17/month/hh
50 2.3 MWh/day
46 kWh 1380kWk MEPE
K2.5 (<50 kWh) x 50 kWh +K10 (<200 kWh) x 150 kWh + K25 (>201 kWh) x
1180 = K31,125 $62.3/month/hh
3115/2082 = $1.5/month/hh 017 + 15 =
$1.67/month/hh 12 13
0.8 kWh/day/hh x 2082 + 2.3 MWh/day = 4MWh/day 120 MWh/month 60
kWh/month/hh $0.17 x 2082 + $3,115 = $3,468
kwh 3468/120,000 = $0.029/kWh
1 VEC
1
VEC 50 kWh
$10 51 kWh $50
(10 x 2082 + 50 x 50)/2082 = $11.2
35.1 FIRR 1.25%
FIRR 1.17
MEPE



Assumptions

Discount Rate%

Consumption kW h/hh/month
No. of Household

Financial Benefit (Tariff $/kwWh)
Annual Fee $/hh (1st Y ear Only)

10.0%
60
2,082
0.029
10

351

Construction Cost $
O & M Cost (% of Construction Cost)
Fuel Cost $/year

1,200,000
1.0%
0

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

Economic Benefit (WTP $/month)

5

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

Results: Financial Net Benefit -759,941 FIRR 1.25%
Economic Net Benefit 28,672 EIRR 10.30%
Benefit ($, 2001 constant) Cost ($, 2001 constant)
= = = =y |5 % ]
5 T @ T 5 o) T 5 E S
8 B3 23| ®EE| B33 15 . € % 3
el ozE|  gE| gzl s i g gl B | %%
= & g8 & ST & <8 & 8¢ 3 7 e <&
1| o.91 58,447 113,564 58,447 113,564 1,200,000 12,000 0 1,101,818 1,101,818]
2| 0.83 35,927 103,240 94,375 216,803 12,000 0 9,917 1,111,736
3] 0.75 32,661 93,854 127,036 310,658 12,000 0 9,016 1,120,751
4] 0.68 29,692 85,322 156,728 395,980 12,000 0 8,196 1,128,947
5] 0.62 26,993 77,565 183,721 473,545 12,000 0 7,451 1,136,399
6] 0.56 24,539 70,514 208,260 544,059 12,000 0 6,774 1,143,172
7] 0.51 22,308 64,104 230,568 608,163 12,000 0 6,158 1,149,330
8| 047 20,280 58,276 250,848 666,439 12,000 0 5,598 1,154,928
9] 0.42 18,436 52,978 269,284 719,417 12,000 0 5,089 1,160,017
10] 0.39 16,760 48,162 286,045 767,579 12,000 0 4,627 1,164,644
11| 0.35 15,237 43,784 301,282 811,363 12,000 0 4,206 1,168,850
12| 0.32 13,852 39,803 315,133 851,166 12,000 0 3,824 1,172,673
13| 0.29 12,592 36,185 327,726 887,351 12,000 0 3,476 1,176,149
14| 0.26 11,448 32,895 339,173 920,247 12,000 0 3,160 1,179,309
15| 0.24 10,407 29,905 349,580 950,151 12,000 0 2,873 1,182,182
16| 0.22 9,461 27,186 359,041 977,338 12,000 0 2,612 1,184,794
17| 0.20 8,601 24,715 367,642 1,002,052 12,000 0 2,374 1,187,168
18| 0.18 7,819 22,468 375,460 1,024,520 12,000 0 2,158 1,189,326
19| 0.16 7,108 20,425 382,568 1,044,946 12,000 0 1,962 1,191,288
20| 0.15 6,462 18,569 389,030 1,063,514 12,000 0 1,784 1,193,072
21| 0.14 5,874 16,881 394,905 1,080,395 12,000 0 1,622 1,194,693
22| 0.12 5,340 15,346 400,245 1,095,741 12,000 0 1,474 1,196,168
23] 0.11 4,855 13,951 405,100 1,109,692 12,000 0 1,340 1,197,508
241 0.10 4,414 12,683 409,514 1,122,374 12,000 0 1,218 1,198,726
25| 0.09 4,012 11,530 413,526 1,133,904 12,000 0 1,108 1,199,834
26| 0.08 3,648 10,481 417,173 1,144,385 12,000 0 1,007 1,200,840
27] 0.08 3,316 9,529 420,489 1,153,914 12,000 0 915 1,201,756
28] 0.07 3,015 8,662 423,504 1,162,576 12,000 0 832 1,202,588
29| 0.06 2,740 7,875 426,244 1,170,451 12,000 0 756 1,203,344
30| 0.06 2,491 7,159 428,736 1,177,610 12,000 0 688 1,204,032
31| 0.05 2,265 6,508 431,000 1,184,118 12,000 0 625 1,204,657
32| 0.05 2,059 5,917 433,059 1,190,035 12,000 0 568 1,205,226
33| 0.04 1,872 5,379 434,931 1,195,413 12,000 0 517 1,205,742
34| 0.04] 1,702 4,890 436,633 1,200,303| 12,000 0 470 1,206,212,
35| 0.04 1,547 4,445 438,180 1,204,748 12,000 0 427 1,206,639
36| 0.03 1,406 4,041 439,586 1,208,789 12,000 0 388 1,207,027
37] 0.03 1,278 3,674 440,864 1,212,463 12,000 0 353 1,207,380
38| 0.03 1,162 3,340 442,027 1,215,803 12,000 0 321 1,207,701
39| 0.02 1,057 3,036 443,083 1,218,839 12,000 0 292 1,207,993]
40] 0.02 961 2,760 444,044 1,221,599 12,000 0 265 1,208,258
41] 0.02 873 2,509 444,917 1,224,108 12,000 0 241 1,208,499
42] 0.02 794 2,281 445,711 1,226,389 12,000 0 219 1,208,718
43] 0.02 722 2,074 446,432 1,228,463 12,000 0 199 1,208,917
441 0.02 656 1,885 447,088 1,230,348| 12,000 0 181 1,209,098|
45] 0.01 596 1,714 447,685 1,232,062 12,000 0 165 1,209,263
46] 0.01 542 1,558 448,227 1,233,620 12,000 0 150 1,209,412
47] 0.01 493 1,416 448,720 1,235,036 12,000 0 136 1,209,549
48] 0.01 448 1,288 449,168 1,236,324 12,000 0 124 1,209,672
49| 0.01 407 1,171 449,575 1,237,494 12,000 0 112 1,209,785
50| 0.01 370 1,064 449,946 1,238,559 12,000 0 102 1,209,887
Source: Analyzed by JICA Study Team
) 5
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)

CO,
0.85 (kg/litter) = 0.170 kg/lkWh
2000 CO,
245 ton
CO,
20,00
72 =317 ton

0.00128bbl/kW 0.00128 x 156 (litter/bbl) x
60 kWh
0.170 (kg/kWh) x 60 kWh x 2,000 x 12 month =

1
36kg (coefficient: 0.821 Mt-C/Mtoe)
36 x 2000 = 72 ton

CO, 245+
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3.6.1
MEPE 24
MEPE
VEC 1 2
3.6.2
3.6.1
MEPE
MEPE
3 VEC 1
MEPE
Hybrid Tariff Systam
Tw Stapa
1. Meti=r Raading b MEPE
2. Payment by Customsr 1o MEFE
2. Collection of Anmaal fee by VED to pay to MEPE
SR
Bl Culgyiaton
Eth Ganad MEPE Lacal {fica
MEPE Tam
h, A
dreectly o the
MEFE local offaca
Anrasl Payment
B - Calculstion
i e gLty
I VEL J
— .
Pesd Heier gl Fecoad
Galculs e L it
- Leges tha bil
It is noted that the tarnff mansgsmant will bs antrusted o VEG
Source: Proposal of JICA Study Team
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