D)

10.

o DHP
17
17 100 kW
Under 1.0 MW 1OMW t010.0 MW Under LOM W
No. |state & Division ingdled [ UM | undersudy | Tora nsalled | U Undersudy | Tow 1MW
No: |Capacity [No: [Capecity [No: |Capacity [No:  [Capacity [No:  |Capacity [No:  [Capacity [No:  [Capacity [No: |Capacity [No: | Capacity
of Prj [(MW) Jof Prj [(MW) [of Prj |(MW) |of Prj [(MW) |of Prj [(MW) |of Prj |[(MW) Jof Pj |(MW) |of Prj [(MW) |of Prj |[(MW)
1|Kachin State 3 0.470 - - 16 4.708 19 5.178 3 8.780) 1 6.000| 9| 35.220 13| 50.000 32| 55.178
2|Kayah State 1] 0.108 - - 1] 0.050 2 0.158 - - - - - - - - 2 0.158|
3[Kayin State 1] 0.037] - - 7 1.372 8 1.409 - - - - 4| 10.000| 4| 10.000 12  11.409,
4|Chin State 8 2.310 - - 8 1.820] 16 4.130 1 1.000| - - 2 3.000| 3 4.000| 19| 8.130]
5[Sagaing Division 1] 0.050] - - 11] 2.565] 12 2.615 1 1.260| - - 2 3.300] 3 4.560 15| 7.175]
6[Tanintharyi Division 2 0.342) - - 6 1.210] 8 1.552 - - - - 1 9.000| 1 9.000 9 10552
7|Bago Divison - - - - 4 1.890] 4 1.890 - - - - 1 2.000 1 2.000 5 3.890
8|Magway Division - - - - 2 0.400 2 0.400 - - - - 3| 19.200 3| 19.200 5 19.600
9[Manda ay Division 1] 0.450 - - 5 0.264) 6 0.714] 1 4.000 - - 1 2.250 2 6.250 8 6.964]
10[Mon State 1] 0.198 - - 6 0.725 7 0.923 - - - - 2| 11.500 2| 11.500 9 12423
11|Rakhine State - - - - 9 1.673 9 1.673 - - - - 1 1.500 1 1.500 10| 3.173]
12|Shan State 10, 2.116 1 0.320] 37] 12550 48| 14.986 6| 24.000, 1 2.000] 16| 44.160, 23| 70.160| 71| 85.146
Total 28 6.081] 1 0.320] 112 29.227] 141 35.628 12]  39.040, 2 8.000] 42| 141.130 56[ 188.170| 197| 223.798
DHP
10 MW 197 40 3
154 170 MW
MEPE 10 MW 30 40 MW
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85 430,000
1 50 ft3
19
540,000
[
80 20
432,000 108,000 ( )
) 70 300,000
) 20 86,000
L 10 42,000
1999
19
1
86,000 + 43,000 x?2 258,000
5,000kcal/kg 258,000
1.29 x 10* kcal 129,000 1
=10 kcal
86,000
25,000 kW
86,000 tons
5,000 kcal/kg

11 %
5,000 kcal/kg x 86,000 tons x 1,000 kg x 0.11



47 x 10° kcal / 860 kcal/kWh

= 55GWh
° 0.25 6 )
° 55 x 10° kWh / (24 x 365 x 0.25)

= 25MW
MEPE
([ J
o
([ J
° 11 kV

1997/98 1,740
20% 3,480,000
3,000kcal/kg
1,040,000
2
1
500kg
2.5
/
18
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Population|  Paddy Production Rice Husk | Potential| Potential

No| - SaDisan |-13557 [ SIS el oo Erey | P

1 2 3 4 5 6

1 |Kachin State 1,202 315 262 63 5| 2,280
2 |Kayah State 246 76 310 15 1 550
3 |Kayin State 1,403 454 324 91 71 3,330
4 |Chin State 458 66 144 13 1 500
5 |Sagaing Division 5,180 1,564 302 313 25| 11,420
6 |Tanintharyi Division 1,269 231 182 46 4 1,690
7 |Bago Division 4,848 2,930 604 586 47 | 21,420
8 [Magway Divison 4,301 576 134 115 9| 4,200
9 [Mandalay Division 6,188 913 148 183 15| 6,670
10 |Mon State 2,337 889 380 178 14| 6,480
11 |Rakhine State 2,610 925 354 185 15| 6,760
12 |Yangon Division 5,295 1,623 306 325 26 | 11,870
13 |Shan State 4,629 942 203 188 15| 6,890
14 |Ayeyarwady Divisior 6,436 5,894 916 1,179 94 | 43,060
Union Total 46,402 17,397 375 3,480 278 | 127,120

Source: Power potential by JICA Study Team
Population by Statistical Yearbook 2000, Central Statistical Organization, Y angon,
Myanmar, 2000, Ministry of National Planning and Economic Deve opment

Paddy by Agricultural Statistics (1987-88 to 1997-98), Yangon, Myanmar, 1999,
Central Statistical Organization, Ministry of National Planning and Economic
Devel opment in Collaboration with

Department of Agrlcultural Planni ng, MInIStI’y of Agrlwlture and Irrlgatlon

Note: Potentall energy and potential power are estimated assuming 20% of the rice husk
produced in the State/Division can be used for power generation.
Potential energy Is calculated on the assumption that 2.5 kg of rice husk can generate
1 KWh ot electricity by the gas engine generator.
Potential peak power tor evening lighting Is estimated on the basis of assumed
plant tactor ot 0.25, that Is, 6 hour operation a day.




18

160

2000/01 102
19
2/3
936 GWh

MEPE
im’

30 33%

3,000 kcal/kg
kcal/kg

1,000

20%
127 MW
80W 6
MEPE

5 1998 4,700

20
1,579
350 230

234
2.5kg 1 kWh
2000/01

5020 GWh 19

1kg
1,000 1,300 kcal/m®

1,000 1,300
3,000 kcal/kg
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(kW)

Rice Mill Capadity (t/d)| 10< | 11-15| 16-20 | 21-25| 26-30 | 31-35 | 36-40 | 41-45 | 46-50 | 51-55 | 56-60 | 61-70 | 71-75 | 76-100| 100< | Total
No Av. Capadity (t/d) 5| 13 18] 23] 28| 33 338 43 48] 53] 58 65 73 88 150[ Power
Potential Power (kW)| 12| 31| 43| 55| 67| 79| o] 103 115 127] 130| 1s6| 175| 211| 3507 ™

1 |Ayeyarwaddy 0] 7068| 7525| 4785| 3551 | 948 1,365| 2266 | 2,070 | 635 1,112 0] 700| 211] 5026 37,262
2 |Bago 0| 3813 | 1,462 | 4,400 | 1,005 79| 1729| 309| 1,380| 254| 417| 312| 700 0| 1,795 (17,655
3 JYangon 0| 3937 | 946| 1,155| 402 79| 1547| 206| 575 0] 139 0] 350 0| 2,872[12,208
4 |Sagaing 24| 620 1,849| 2,695| 402 0 0 0| 115 0 0 0 0 0 o[ 5705
5 |Mon 24| 2015 301| 385| 603 0| 728| 309 0| 127| 139 0| 175 0 0| 4806
6 |[Mandalay 48] 1,798 215] 440] 268 0] 273 0 0 0 0 0 0 0 o[ 3042
7 |Kachin 168 | 372 43 55| 201 0 0 0 0 0 0 0 0 0 of 839
8 |Magway 0| 279| 172 770| 134 0 0 0 0 0 0 0 0 0 0f 1,355
9 |Tanintharyi 0| 465 43 55 0 0 0 0 0 0 0 0 0 0 o[ 563
10 |Rakhine 12| 465 0| 275 0 0 91 0 0 0 0 0] 525 0 0| 1368
11 |Kayah 0 62| 172| 110 0 0 0 0 0 0 0 0 0 0 of 344
12 |Shan 60 0 0 0 0 0 0 0 0 0 0 0 0 0 of 60
[Total | 336]20,894 [12,728 [15,125 | 6,566 | 1,106 | 5,733 | 3,090 | 4,140 | 1,016 | 1,807 | 312 | 2450 | 211 | 9,693 85,207 |

()
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(kw)
Rice Mill Capacity (t/d)] 10< | 11-15| 16-20 | 21-25 | 26-30 | 31-35| 36-40 | 41-45| 46-50 | 51-55 | 56-60 | 61-70 | 71-75 | 76-100| 100< | Total
No Av. Capacity (t/d) 5 13 18 23 28 33 38 43 48 53 58 65 73 88| 150
Potentid Power (kW) 12 31 43 55 67 79 91| 103| 115| 127 139 156| 175| 211| 359
1 |Ayeyarwaddy 0|7068|7525|4,785|3551| 948 | 1,365| 2,266 | 2,070 | 635 1,112 0| 700 | 211 |5,026 [37,262
2 |Bago 03,813 1,462 | 4,400 | 1,005 7911,729| 3091380 | 254 | 417| 312| 700 0| 1,795 [17,655
3 |Yangon 03937 946 | 1,155 | 402 791547 | 206| 575 0| 139 0| 350 0 | 2,872 [12,208
4 |Sagaing 24| 620|1,849| 2,695 | 402 0 0 0| 115 0 0 0 0 0 0| 5,705
5 [Mon 24 12015| 301| 38| 603 0| 728| 309 o 127 139 0| 175 0 0| 4,806
6 |Mandalay 48 | 1,798 | 215| 440 | 268 0| 273 0 0 0 0 0 0 0 0] 3,042
7 |Kachin 168 | 372 43 55| 201 0 0 0 0 0 0 0 0 0 0] 839
8 |Magway 0| 279 172 | 770 134 0 0 0 0 0 0 0 0 0 0] 1,355
9 |Tanintharyi 0| 465 43 55 0 0 0 0 0 0 0 0 0 0 0| 563
10 |Rakhine 12 | 465 0| 275 0 0 91 0 0 0 0 0| 525 0 0] 1,368
11 [Kayah 0 62 172 | 110 0 0 0 0 0 0 0 0 0 0 0| 344
12 |Shan 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60
|T0ta| | 336 |20,894 |12,728 |15,125 | 6,566 | 1,106 | 5,733 | 3,090 | 4,140 | 1,016 | 1,807 | 312 | 2,450 | 211 | 9,693 |85,207 |
Source: TheS

(

Note: The power outputs were estimated with an assumed plant factor of 0.25 equivalent to 6 hour operation a day (6:00 p.m. to 11:00 p.m. at full output, plus
some low |oad operation during daytime

-67-
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(Unit:kwh/m?/day)

70-

State | Township Source of Data Jan Feb Mar| Apr May Jun| Jul Aug Sep| Oct Nov Dec|Ave.
[ Kachin State]
Putao DOMH™Y
Mekong PV Seminar'? |4.16 5.10 537|557 5.31 3.81|3.46 3.45 3.50|3.73 418 3.85[4.29
M eteonorm ¥ 3.35 4.04 442|523 5.03 453|406 4.19 3.77|355 367 3.32|4.10
Myitkyina DOMH (1994-2000) 446 4.69 505|560 527 3.77(325 3.63 3.89(4.30 423 4.24|4.35
Mekong PV Seminar 4.16 5.05 556|582 548 4.07|3.69 418 4.31|4.15 383 3.78|4.51
Meteonorm 4.03 4.82 523|587 561 4.93(4.48 4.48 4.33(4.16 430 4.06|4.69
[ Sagaing Divison]
Monywa  |DOMH
Mekong PV Seminar 445 562 6.10]|646 6.09 545|493 4.66 4.74|4.37 410 4.04]|5.08
Meteonorm 439 521 568|623 6.19 537|4.71 4.65 4.77|4.74 473 4.45]|5.09
[ Shan State ]
Lashio DOMH (1994-1998) 451 5.05 508|524 559 3.75(342 295 383(3.91 360 3.78|4.23
Mekong PV Seminar 445 571 6.07]|607 571 491|434 429 452(4.23 400 3.84|4.85
Meteonorm 4.48 514 552|593 584 533|516 4.42 4.67|4.55 453 4.48]|5.01
[ Mandalay Divison ]
Mandalay DOMH (1994-1998) 4.88 5.27 550|600 591 5.33(4.18 392 4.45(4.74 450 4.25|4.91
Mekong PV Seminar 450 5.65 6.06]|6.33 597 545(4.88 4.64 470(4.34 407 3.99|5.05
Meteonorm 452 521 561|610 6.06 540|506 4.48 4.77(4.74 470 4.55|5.10
IMH"Y 557 620 722|766 6.24 397 (4.68 4.70 542|543 522 4.83|5.60
Meiktila DOMH (1994-1998) 475 4.98 571]|627 594 523|459 423 4.11(4.77 430 441|494
Mekong PV Seminar - - - - - - - - - - - -
Meteonorm 455 525 561|603 6.00 543|523 4.42 4.77|4.77 467 4.58]|5.11
[ Chin State ]
Hakha DOMH (1994-2000) 457 498 530|596 509 3.63|291 286 3.21|3.74 3.79 4.09]|4.18
Mekong PV Seminar - - - - - - - - - - - -
Meteonorm 435 5.18 568|630 6.23 537|458 4.68 4.77(4.74 477 4.42|5.09
[ Rakhine State ]
Sttwe DOMH - - - - - - - - - - - -
Mekong PV Seminar 465 5.68 584]6.19 542 3.78(354 3.73 4.40(4.70 429 431|471
Meteonorm 435 518 568|630 6.23 537 (458 4.68 4.77|4.77 477 4.39]5.09
[ Kayah State ]
Loikaw DOMH (1999-2000) 512 523 557|614 433 379(3.75 3.86 3.91|4.24 447 4.77|4.60
Mekong PV Seminar 511 6.38 6.68|6.81 583 552|557 525 518492 493 4.69]|5.57
Meteonorm 468 529 558|587 587 550|561 4.26 4.77(4.77 460 471|513
[ Bago Div. ]
Pyay DOMH
Mekong PV Seminar 479 5.88 6.11]|6.18 560 4.45(422 421 456(4.58 435 4.28|4.93
Meteonorm 458 525 561|603 6.00 547|526 4.42 4.80|4.77 467 4.61|5.12
[ Yangon Div. ]
Kaba Aye DOMH (1994-1998) 532 568 594|643 497 346325 311 372|464 469 5.08|4.69
Mekong PV Seminar 4.92 577 604|640 492 370|341 350 4.05|4.63 452 4.47]4.69
Meteonorm 4.68 525 558|583 581 543|555 429 4.73|4.71 457 4.71]5.09
IMH 554 6.40 733|775 6.72 536|526 4.89 5.46|4.77 508 5.03|5.80
[ Ayeyanwady Div. ]
Pathein DOMH (1994-1997) 571 6.14 636|697 526 373(3.72 351 4.06|4.75 486 5.32|5.03
Mekong PV Seminar - - - - - - - - - - - -
Meteonorm 4.65 525 561|590 587 543|542 435 473|471 460 4.68]5.10
IMH 538 6.16 729|776 7.12 598(6.13 5.60 547|491 506 4.92]5.98
[ Mon State ]
Mawlamyine DOMH (2000) 525 521 551|476 3.57 - - - - - - 4.86
Mekong PV Seminar - - - - - - - - - - - -
Meteonorm 468 5.21 558|583 574 537|552 432 470(4.68 457 4.71|5.08
[ Taninthayi State. ]
Dawei DOMH
Mekong PV Seminar 5.06 582 6.02(629 4.85 4.68(342 3.33 4.04|4.86 494 4.84]|4.85
Meteonorm 458 4.96 565|563 529 4.87|4.87 458 4.27|4.19 447 4.74|4.84
Kawthoung DOMH - - - - - - - - - - - -
Mekong PV Seminar 5.07 552 593(6.09 471 361(3.30 3.27 3.85|4.72 470 4.58|4.61
Meteonorm 4.65 5.07 555|547 506 4.80|4.77 4.68 4.47|4.32 437 4.45|4.80
Source *1/: DOMH (1994-1997) *3/: Meteonorm, Switzerland
*2/: Mekong PV Seminar *4/: IMH
() Volume 3
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(Unit: m/s)
Sate/Divis| Location Data Source Jan Feb Mar| Apr May Jun | Jul  Aug Sep | Oct Nov Dec [ Ave
[ Kachin Sate]
Putao DOMH (1996-1999)* 1/ 022 045 045067 089 000|045 045 045]015 0.15 0.60 | 041
Wind Sudy Report*2/ - - - - - - - - - - - - -
Meteonornt 3/ 160 200 210|200 1.8 170|170 140 120|120 130 130|161
Myitkyina |DOMH (1994-1998) 059 088 113|110 080 087 (062 057 046053 057 062|073
Wind Study Report (1966-1980) 087 114 142|158 123 098 (114 098 087080 0.88 0.88 | 106
Meteonorm 160 190 20019 170 170|170 140 120|120 120 130|157
[ Sagaing Division]
Monywa DOMH (1994-1998) 141 144 134|141 152 173|154 107 105|106 141 135|136
Wind Study Report (1966-1980) 076 071 097|091 110 145 (149 118 0.74 065 0.69 0.59 | 094
Meteonorm 060 070 090|120 110 090|090 080 060 ]060 060 0.50 |0.78
[ Shan State]
Lashio DOMH (1994-1998) 117 138 117|131 080 089|108 063 054017 021 0.46 |082
Wind Study Report (1965-1980) 088 122 145154 149 163 (160 126 101|082 0.67 0.70 | 119
Meteonorm 140 170 180|118 160 170|170 140 110|110 110 1.20 | 147
[ Mandalay Division]
Mandaay |DOMH (1994-1998) 034 062 116|129 170 187|208 130 0.70)039 025 022|099
Wind Study Report (1968-1980) 093 123 172|189 214 278 (291 229 167|122 101 085|172
Meteonorm 050 070 090|120 110 090 (090 080 060|060 050 0.50|077
Meiktila  [DOMH (1994-2000) 086 103 151|181 227 328 (342 233 139|070 0.81L 0.87|169
Wind Sudy Report (1965-1980) 065 080 116|172 246 330|265 246 137|074 066 0.63 | 155
Meteonorm 040 050 070100 090 070 (070 060 0.40]040 040 0.30|058
[ Chin State ]
Hakha DOMH (1994-1998) 163 226 291|194 241 197|227 176 112|110 100 109 |179
Wind Sudy Report (1966-1980) - - - - - - - - - - - - -
Meteonorm 110 120 150180 200 170|150 140 130|100 1.00 1.00 |1.38
[ Magway Div. ]
Magway [DOMH (1994-1998) 061 056 071062 079 097 (090 085 080|059 061 0.71]0.73
Wind Study Report - - - - - - - - - - - - -
Meteonorm 050 060 080|110 1.00 080 (080 070 060|050 0.50 0.40 | 0.69
[ Rakhine State]
Sittwe DOMH (1994-1998) 285 266 28029 346 366 (400 322 300|240 287 251|303
Wind Sudy Report (1965-1980) 196 245 265|265 282 337|335 28 247|206 177 173|251
Meteonorm 090 100 140180 190 150 (130 130 120090 100 0.90 |1.26
[ Kayah Sate]
Loikaw DOMH (1994-1998) - - - - - - - - - - - - -
Wind Sudy Report (1968-1977) 082 053 083|099 108 118|104 097 088071 067 063|087
Meteonorm 040 050 070100 090 070 (070 060 0.40]040 040 0.30|058
[ Bago Div. ]
Pyay DOMH (1994-1998) 041 035 041033 131 046 (040 043 033]030 0.37 0.38|046
Wind Sudy Report (1964-1977) 109 113 130|165 174 140|137 122 102|092 125 139|129
Meteonorm 050 070 090|130 110 090 (090 080 060060 0.60 0.50|0.78
[ Yangon Div. |
KabaAye [DOMH (1994-1998) 106 112 1.09 |1.18 131 134|133 106 107|105 128 128|118
Wind Sudy Report (1968-1980) 118 143 165|191 170 150|165 155 122|118 117 129|145
Meteonorm 070 090 120|150 120 100 (110 100 0.70 |0.70 0.70 0.70 | 0.95
[ Ayeyanwady Div. ]
Pathein DOMH (1994-1998) 097 119 130|158 139 101 (097 078 0.72]072 135 118|110
Wind Study Report (1964-1980) 112 134 168|154 150 131|105 101 086|090 106 105|120
Meteonorm 070 090 130160 130 110|120 110 080|070 070 0.70 | 1.01
[ Kayin State ]
Hparan DOMH (1994-1998) 088 097 099120 104 106 (136 113 104|105 0.97 081|104
Wind Sudy Report (1964-1972,1976-1 110 1.16 159 |1.81 176 191 (178 151 146|119 0.97 110|145
Meteonorm 080 100 130160 130 110|120 120 080|070 0.80 0.80 |1.05
[ Mon State]
Mawiamying DOMH (1994-1998) 111 103 11209 092 093|109 084 080|089 130 155|104
Wind Study Report (1964-1980) 158 170 185|204 199 210|211 194 168|146 194 189|186
Meteonorm 100 130 180 )220 170 150|160 150 110|100 110 110|141
[ Taninthayi State. ]
Dawel DOMH (1994-2000) 019 054 045049 045 034 (046 044 033]031 052 0.29 | 040
Wind Study Report (1965-1980) 101 097 106|099 115 112|105 115 0.89 |0.85 105 126|105
Meteonorm 120 140 17018 170 180|180 180 140|110 150 150|156
Kawthoung |[DOMH (1994-2000) 080 080 058|051 063 082120 111 0.75)052 064 137|081
Wind Study Report (1964-1980) 174 154 147|136 140 164|151 153 119|089 141 186|146
Meteonorm 170 160 150|140 140 180|160 170 140|100 140 180|153
Source: *1/: DOM H(1994-2000) *3/ :Metronomrm, Swizerland
*2/ :DOMH, Wind Study Report(1964-1980)
() Volume 3
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House- | Price per I\IIE?eA:x\r/|T House. Angualu:l'otal

No. Type Capacity| holds | Scheme fiedper | holds Ia?ioon Amount

nos. $'000 | nos./yr nos. 1,000 $'000
1 |Ricehusk gasengine | 50 kW 300 40 140 | 42,000 252 5,600
5 Mini-hydro by MEPE| 300 kW 2,000 1,200 5| 10,000 60 6,000
Village Hydro 50 KW 300 100 15| 4,500 27 1,500
3 |Sdar BCS 16 kKWp 200 230 6| 1,200 7 1,380
Total - - 166 | 57,700 346 14,480

Source: JICA Study Team
Note: Mini-hydroby MEPE isfor rural dectrification for general use
while rice husk gas engine and Village Hydro are for lighting purpose.

58,000
6 35
15 42
140 15 7.1
MEPE BCS 6
3 25%
Kyat 3 50%
Loss = 3/3x25%+2/3x25%+1/3x25%
= 6/3x25%
= 50 %
VT 80% 60
VT
230V 1,000m
30
80% 2
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DHP MEPE and VEC
Extension of Small & mini- | Village Hydro ) Biomass gas
No. Region D's”b;:t(')? Lines hydro (Micro/Pico) Solar BCS Wind BCS engine
Naticgégmcd 50-10,000 kW <50 kW 0.1-3kW 0.5-3 kW 10-50 kW
rias
1| Mountain Regions viithrice huk
or sawdust
Delta and Padl
2 Cl(jltie\l/ati R d>ilons ) onrrigation where wind with rice husk
ng ey channd prevails
3 | Coadd Regions with rice husk
or sawdust
4 Remote and hardly
accessble areas ) with rice hisk
5 Urban Areas
including Suburbs i i . ) )

Legend:[ ] Thispattern means out of scope of the current study.
Shows level of potential for implementation.

Biogas may be useful for lighting and cooking in those households in the border areas which are
scattered in wide areas and, therefore, favor suchindividuad sysem asfor own home use rather than
the digtribution line-connected RE system.

to
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Eﬁ‘gg‘ Evaluation Parameters o | e urin—— Pontsfor Pfomisaﬂm 5 ra] s Sﬁa”?f SH-03 5"'\‘*;4 3;22 SH.06 | sH-07 | SH-08 5&;?19 RH-01 mdi‘l Bg:égz BHNl'Jf BD“‘AG’S? sg/-vm ?N"f;]%z
- - - - Srceo | rjle Lan Parhe Kone | Pying Ganga| Dawai | Ngot C. Kung Rehab Husk | Husk | Gas+ | subsit| Bes | BCs
Per ceived Obj ectives of Agencies vao e | Y fydre | myaro | YOO P |k e | YO v RE | BCS | ute | Kahin | Magwe
Present ratio of dectrification 1 % <5 <20 >20 62| 611 32| 31| 31| 3|1 3|1] 3|2 6ol 02| 3|2 6|2 6|2 61| 32| 6|26
Level of RE  |Level of RE saervices planned 2] 3 24hr/day | 3-5hriday | 8Wlight | 6] 2| 6 2| 62| 6 |2| 6 [2| 6 612 6|21 62| 62| 62| 61| 3|1 3|+] 3|1 3|13
Services Nos. of households to be served 3 hh| >5000 > 500 <500 |8|z2| 81| 41| 4 |2| 42| 4 |2| 42| 8|1| 4|1| 4 |2| 8|2| 42| 8|1| 42| 8|0o| O]o| O
Seasonal stability of power supply | 4| 3 stable f LEL”;OH s’ggri(f)ipc:\nt 62| 62 62| 62| 3|1 3|1| 3|2 61| 3|2| 61| 3|2| 62| 6|2 6]|2| 6|2 6|26
WITHGATOM O 2 emoteness of location 5] 2 seeNote 1 4 4 A1l 22| 42| 42| 42| 4|2 4]|0| O Aol O] 2|2| 4 412 41| 2
minm Hardly accessible by road 6| 2] nr >10 >5 <5 4 1| 2|1 21| 2 (2| 4 |2 4|2 4|2 4|2 40| O Aol O] 212 4] 2|24 |1]| 2
Poverty Location in poor States, villages 71 2 see Note 2 4 4 A2 42| 42| 42| 41| 2|2 40| 0 A2l 42| 42| 41| 22| 4 (2] 4
Alleviation  |Needsfor water supply bypump | 8| 1 highneeds |  needs nil 20| Lfof L2 2| Lo Ofz| Lf2| 2|o| Ofo| Ofof Ofz| 2 || 2|2 21 |2] T]2|1f2]1
ﬁncopggng'c Potentia of industricl and ol 4] - ["Donl ot | caom |B]7] B 17] Bl Al Al Al ez Blo ol Al ] ] alr 4| 8|00
Per ceived Requirements of Agencies
Statusof VEA established 10{ 2 exigts in preparation nil 4l 21l 22| 22| 22| 2 |2] 4|0l O|o| O|2| 4 |o| Oz 2|2 2|2 2|0l O|2]| 22| 2
Community ~ |Willingnesstoparticipatein RE ), | PIglY 1 itling it falof 2| 21| 2]a| 22| 42| a1 2]o|0]|2] 4o 0] a2 ale| 20| 02| 424
promotion willing
. Lead timetill commissioning 1220 2| v <05 <20 >20 Al 201 2|2 2|1l 21 2|2 2|0l Ofo] Ofof Of2| 4|2 42| 4|2| 42| 4|2 4|2]| 4
Lead Time Easinessin construction works 13 - difficult vaydificut [ 21| 1 |2 2 (2| 2 2| 2 |2 2 2] 2|2 2|2 2ol O 2| 2|2 22| 2|2 2|2 22| 2 |2| 2
Length of new accessroadto site | 14| 2 | km nil <20 >20 Al 202 42| 4|2 4|1 2|1 2|0l O|o|l Olo| O |2| 4 |2| 42| 42| 42| 42| 4 (2] 4
Cog ;z?;hwm;?msgm firefrom 1450 1 || <20 <100 | >200 [2f<| 1|2 2 2] 2|2 2 |2| 2|2 2ol Ofa| 2fa| a]z| 22| 22| 2|2 22| 22| 2 |2] 2
Effectiveness E;fu‘:;"f local technology and | ¢ f 5 er:gzy | employed il alo| alo| al2| al2| alz| alz| al2| alz| alz| ali]| 2|2 a2 a|2] a|z| 22| 4al2|a
Extrapower to befed to Grid 171 1 Z;I:eftg Lﬁi{g nil 202 202 22| 2ol Ofaf 2 |2 T2 2|2 22| 2|2 2|0l Ofo] Ofo| Oz 1|0l O]o| O
Environmental | Reduction of CO, emission 18| 2 | kw| >1,000 >30 <30 4|z 4| 2] 2|2 2|t| 22| 42| 41| 2]|z2| 4 4 201 22| 2 410l 0ol O
Impact Partial substitution of firewood 19( 1 hydro gasengine | solar, wind| 2| 2| 2 2020 202l 22| 2|2 22| 22| 22| 2 2 T 2 {2 22| 2ol O]o| O
Simple O&M 20| 2 solar, wind hydro gasengine 4| 1| 2 |1 2 (2| 2 |2 22| 2|2 2 |2| 22| 22| 22| 2 o] O|1| 21| 2 Ol2| 42| 4
Sustainability |O&M by dependable VEA 21| 2 VEA exists| in prepaation notyet |4|z2| 4 A2l 42| 42| 42| al2| 42| 42| 4 4 Al 201f 2 Al2| 42| 4
Monitoring system 22 1 exists in preparation notyet |2]2| 2 2012 212 2|2 2|2 2|2 2|2 22| 2 2 211 11| 1 2121 212 2
) PR Potentid for RE agency 23| 1 high medium nil 2|2 2 2 a2 fa] 2 (o] 2 T T X 22| L ]2] 2|2 2]|2| 2 20121 2|2 2
E;Ibfi\ltli)ns Project visibility for other villagers | 24| 2 high medium nil A 2| A 2|2 2|2 2|2 2|1 2|2 2 2| 2|2 2 2| 2|2 4|1] 21| 2 411 22| 4
Border areas 25| 2 copreplaced | Borderaeas | otherareas| 4| o O |1 2 |Jo| O 2| 2 [2f 2 |1] 2ol Ofo| O 2| 2 2| 2|0 Ofo| Of2| 22| 2|2 2 |0| O
Total Score 50 00 381 76 66 67 67 76 67 53 53 75 73 70 70 73 66 62
Priority by Score) 1 2 12 9 9 2 9 15 15 4 5 7 7 5 12 14
Priority Group A A B B B A B C C A A B B A B B

Note 1 on Remoteness: Point 2 for Kachine, Sagaing, Shan, Kayah, Chin, Rakhine, Kayin, Thanintharyi; Point 1 for Magway,

Note 2 on Poverty: Point 2 for Kachine, Chin, Rakhing Magway, Sagaing, Kayah; Point 1 for Shan, Ayeyawady, Bago, Mon,

Ayeyawady, Bago, Mon,; No point for Yangon, Mandal ay.

Kayin, Thanintharyi; No point for Y angon, Mandalay.
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28

SH-series  Rural Electrification Projects with Small and Mini-hydro
SH-01  The Inle Lakeshore Rural Electrification Project in Southern Shan

SH-02 The Nam Lan Rural Electrification Project in Northern Shan

SH-03 The Parhe Rural Electrification Project in Northern Shan
SH-04 The Nam Kone Chaung Rural Electrification Project in Northern Shan
H-05 The Maing Pying Rural Electrification Project in Eastern Shan

SH-06 The Gangaw Rural Electrification Project in Magway Division

SH-07 The Dawai Rural Electrification Project in Thanintharyi Divison

RH-01 The Rehabilitation Project of Small Hydropower Sations in Myanmar

CB-01 MEPE Capacity Building Project

BM-series Biomass Gas Engine Rural Electrification Projects

BM-01 The Model Villages for Rural Electrification with Rice Husk Gas Engine
and Solar BCS

BM-02 The Project for Promotion of Rural Electrification with Rice Husk Gas
Engine (Prospective regions: Ayeyarwady Division, Bago Division,
Yangon Division, Sagaing Division, Magway Division, Mandalay Division,
etc.)

BM-03 The Project for Promotion of Rural Electrification with Rice Husk Gas

Engine and Solar-Wind BCS (Prospective regions.  Kachin Sate,
Rakhaine Sate, etc.)

BM-04 The Pilot Project for Diesel Substitute of MEPE Power Plants for Rural
Electrification

SW-series  Solar-Wind BCSRural Electrification Projects

SA-01  The Project for Promotion of Rural Electrification with Solar-Wind BCSin
Kachin Sate

SA-02  The Project for Promotion of Rural Electrification with Wind BCS in
Magwe Division

Note: Those projects underlined are Priority A Projects and in Italic Priority B Projects.
Source:  JICA Study Team
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14.1
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50 kw
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MIC 1995
2000 109 8,280
2001 52 21
MIC
MIC 29
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29 30
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29 MIC

Engine . Normal : Unit Husk
. . Rice husk Price per .
Capacity Price consumption Generator Pg Consumption
Modd Pe P Output Pg per Pg
million Basket
w Kyat Uss oer hour kg kw US$KW kag/kW
RH-3 20 1.077 3,100 4 20.0 520 3.3
RH-4 25 1.297 3,700 5 25.0 460 31
RH-5 35 1517 4,300 6 30.0 11 390 2.7
RH-6 40 1.687 4,800 7 35.0 12 400 29
RH-7 50 1.857 5,300 8 40.0 15 350 2.7
RH-8 60 2.027 5,800 9 44.9 18 320 25
RH-10 75 2.707 7,700 12 59.9 23 330 2.6
RH-14 120 4.707 13,400 16 79.9 36 370 2.2
RH-20 160 5.807 16,600 24 119.9 43 350 25
Note: Exchange rate was assumed at Kyat 350/US$ in early 2001.
1 Basket of husk = 11 pound =5.0 kg
Normal generator output was tentatively assumed at 30% of the engine capacity.
Source:  MIC for engine capacity, price rice husk consumption in busket.
JICA Study Team for assumed Pg, price per Pg, unit consumption per Pg.
[ )
(]
(]
® MiIC 7
14
[ ) MEPE
©)
SHS 22 25 SHS
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31 PV

C;"\fap ty OI f Sze of Power Output (Wh/day) Operation Hours (Hours)
Dry . Lamp Radio Cassette
Season Mean Rainy Season (20W) (B5W) Others
50 Wp 95 80 65 1setx 3 lsetx 1
100 Wp 190 160 130 lset x5 1set x5
200 Wp 380 320 260 25tsx 5 1st x 10 (TV)
300 Wp 570 480 390 3stsx 5 1sat x 10 v
Irradiation Data at Myityina, DOMH
BCS (BRS)
(4)
) (10 )
DOMH
o 1 2 100
BCS
°
BCS
Appendix-11
14.3
1)
50 kW kw

2,000




Taunggyi

kW 600
°
°
°
°
Appendix-1
2005
2006
MEPE
WTP WTP
18 2001 K10,000
ATP
2001 20
K400-600
K20,000-40,000 ATP
1 kW
32
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32

Label Capa- | Assumed Net Market Price Unit Price per
city of Turbinel  Qutput | inYangon asof Sept. 2001|  Output Househald

kw kw Kyat USs$ US$kW | US$/0.1 kwW

0.3 0.15 30,000 60 400 40

0.5 0.25 33,600 67 270 27

0.6 0.30 50,400 101 340 34

1.0 0.50 67,200 134 270 27

1.5 0.75 84,000 168 220 22

2.0 1.00 100,800 202 200 20

kWh 0.0016
1999-2000
38 860 kcal/lkWh / 0.38 / 9,250 kcal/l / 159 I/bbl =
0.0016 bbl/kWh 20
1 50 kWh 600 kWh
= 0.0016 bbl/kWh x 600 kWh = 0.96 bbl of oil. 20 /bbl x 0.0016 bbl/kWh =
0.03 /KWh 1
20
)
80W
1
24 100 kW
130 50 %
80
1
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