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baskets/day (Unit cost would each household is 75 W

Rice husk [assuming the demand of J
BT | exceedATP)

100

0O 5 100 150 200 0 300 350 400 450 500
Village Households
Then the required husk is Assume the village size
50 baskets per day for 5 h supply is 250 households,
41.1
( 75W 1basket=  5kg)
5 25 kg 1 (455 1)
10 kwh
SW 250 1 5
1 50 250 kg
)
NGO
°
°
VEC (TPDC)
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413

3.0km
1.0km 1.3km
0.2km
1.1km
411
Items Number Remarks
Population Household 630
Popul ation 3,241
Industry Ice plant 1 One of rice millsand ice plant
Rice mills 25ton/day x 2, | are powered by rice husk gas
1.5ton/day x 2 | engine.
Qil mill 1
Liquor industry 1
Bananaindustry some
Public facility Hospital 1 Contributed by the staff of
Korean Embassy and NGO in
Japan.
Already receiving power by
Primary schools 3
High school 1
Monasteries 4
VPDC office 1
Community Center 1
Post and Telecom 1
Police Station 1
Library 1
Commerce Fishery many
Restaurants many L ocated along the highway
Machine workshop for some
boats and cars
BCSs 4 Powered by diesel engine

Source: Interview in SaMaLauk by JICA Study Team
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25 ton/day
2001 3
25 ton/day
25 ton/day 500
RH-10
12 24
2001 3 RH-10
2001 11 1 900
20
80 40
14
1
45
MEPE
8
2000 11
3,000,000
(BCY)
100 8V 50
1 20 40
1 2

MIC

RH-10

1.5ga/hr

1

315 kVA

12V

RH-10
2.5
1
1
1
10
20,000

1
12v. 8V
1 900

12
342,000

RH-14
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MEPE

500 kVA

1

600
10
400,000 500,000
VPDC
NGO REAM MIC
VEC
200 VEC

430

MEPE
1,500 2,000
1 10
MEPE
2001 12

630



4.2

421
42.1
Upon Electrification|After One Year with
with 200 h.h. 500 h.h.
RH-6 Estimated
Unit Concur-|Estimated | Concur-|Power
consumption|rent use Power rent usg Demand
No. |Customer Nos. |(W) (%) Demand (W)[(%) (W) Remarks
1|Household 288/ 75 70 10,500 70 26,250
Public Facilities
2|Hospital 1 - - 0 - O|Powered by the Grid
3|Primary schools 3 380 0 0 0 0
4]|High school 1 600 0 0 0 0
5|Monasteries 4 200 10 80 10 80
6[VPDC office 1 200 5 10 5 10
7|Community Center 1 200 20 40 20 40
8|Police Station 1 100 50 50 50 50
9Library 1 200 0 0 0 0
10|Street Light 100 20 40 800 100 2,000{One per 5 household
Sub Total 980 2,180
Commerce
17|Fishery many 0 0 0 0 0
18|Restaurants 5 100 50 250 50 250
Machine workshop
19|for boatsand cars |some 0 0 0 0 0
20[BCSs 14 1,000 80 800 80 3,200
Sub Total 1,050 3,450
Total (including 5% distribution loss) 13,157 33,474
Source: Estimaation by JICA Study Team
1 3 20W 4 1 60w TV 1 1
15W 1
SW 200 13 kwW 1
300 VEC 500 33kw
80 =500/630
6 11
5
[ J
[ J

()
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VEC NGO
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39,000 54,000

VEC



4.4

441

MIC 441
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300

RH-15
442
MIC
44.1
2001 12
650
44.1
Initial Costs for 200 h.h. Total Project Costs
RH-6, 60 PS RH-15, 150 PS
Kyat usb Kyat Uusb
Eiﬁljg?r:g engine and generator set, 5,427,000 $8,349 11,832,000 $18,203
Installation
Basement & building
Husk storage
Fencing
Distribution line gage #6 5,720,000 $8,800
Distribution line gage #8 > 9,413,000 $14,482 7,215,000 $11,100
Streetlight 160,000 $246 302,000 $465)
BCS facilities & battery workshop - - 2,000,000 $3,077
TOTAL 15,000,000 $23,077 27,069,000 $41,645
*1 Assumed at 8,800$/km. 1.0km x 8,800$/km x 650 Kyat/$ = 5,720,000 Ky at
*2 Assumed at 3,000 $/km. 3.7km x 3,000$/km x 650K yat/$ =7,215,000 Ky t, for overall Project
*3 590 Kyat/ft x 16,000 ft = 9,440,000 Kyat, to be borne by VEC
Source: Estimation by JCA Study Team
500 150 RH-15
US$42,000
20
1.0km 3.7km
VEC 200 4.7 km
8 441
300
1.0km 6 441
BCS
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BCS

200
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45

451
(EOJ) JCA
451
2001
EOQJ JCA
i ; Communit
Financid | Gy asgroots Grant Empower ent Development Small Development
Facilities Program Partner Program Partner Program
. Lessthan Cost for technical
Limitof | ¥10,000,000 personal expenditure, || Depends on the Less than
thefund | gypport and service training, workshops scale of project ¥ 10,000,000
won't be covered machinery, and
i construction are
covered.
Completion within 1 Maximum 3 years. Maximum 3 years. Completioninl yr
year Project base. 9 out )
Appli-cation of 48 proposals were | | Project base. 19 out
condi-tion | Eligiblefor local adopted in 2000. of 79 proposals were
NGO Eligible for local Eligible for adopted in 2000.
; NGO having more Japanese -
- Eligible only for
than 2 yr experience organizations, Jap%nese y
registered private organizations , not
company having another
Fund for technical Offered onceayear. | | official fund

Initial capital costs support and monitoring

for village of village
electrification electrification

451

NGO

JCA
(CEP)
CEP 2 NGO

( RE® )
4572

. 4-16
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Grant
Scheme for
Initial Fund

Contribution
from
Private Sector

Source: JICA Study Team

452
[ ]
RE?
® NGO
VEC
VEC
® VEC
RE?
® NGO RE?
° RE?
452
BCS

()

New RE? Fund
in Bank Account

Technical
Support

NGOsto
imprement
RE Scheme

\

Villages wishing N
Electrification

v

illage
Electrification

NGO

RE?
VEC
NGO

NGO

1995
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Committee

Contributi[or}/
r ment O
in_iﬁgllaycapital cost
on installment bases
over 3 years bases

CEP

RE?

175



2001 900 25

6
175 534 900
1.7
45.1
Operation cost Monthly |Yearly _

— : 33kw 5hr/d 365 day/ =
Gasifier and engine operator 30,000 360,000 * gy > ylyear
BCS operator 15,000 180,000, 60 MWh 1
Technical assistant 9,000| 108,000 10 kWh
Rice husk 30,000 360,000 _

Power distribution checker 6,000 72,000 6,000 gal x 900 Kyat/gal = K5.400,000
TOTAL 90,000][ 1,080,000 US$8,300
1,800,000
45.2 RH-10 45.1 45.2
Parts [nos or set [Yearly
Gasifier 452 RH-10
Ash release shutter 2 3,420
Water pump ball bearing 2 1,800[ 15 4.5.3
Ball house set 2 5,400 453
Gear parts 2| 9.000F TGperation costs 1,080,000
Blower ball 1} 4200]  |Gasfier maintenance 59,000
Pulley belt 2| 133201 |Engine maintenance 644,000
Gunp_y bag filter 24 2,400 TOTAL 1,783,000
Gasifier Sub TOTAL - 39,540 Source: Estimation by JICA Study Team
Engine ( 451-~3)
Piston ring 1 60,000
Spark plug 6 4,200
Cail wire 1 16,000 KW
Engine oil 4gal x 12 86,400
Engine ail filter 144 172,800
Engine overhaul 1 90,000
Engine Sub TOTAL 429,400
TOTAL 468,940
K5,400,00 - K1,783,000 = K3,617,000 US$5,600
1 US$11
VEC 200
VEC
2

) 4-18



BCS

VEC
BCS
BCS
453
RE?
454 455 200
454 200
Repayment Period (Y ear)
Year |[Interest Rate 1 2 3
1st 0% 15,000,000 7,500,000 5,000,000
2nd 10% 8,250,000 6,000,000,
3rd 20% 6,000,000
TOTAL 15,000,000 15,750,000 17,000,000
15,000,000
1 75,000
455 200 US$115
Repayment Period (Y ear)
Y ear Interest Rate 1 2 3
1st 0% 75,000 37,500 25,000
2nd 10% 41,250 30,000
3rd 20% 30,000
TOTAL 75,000 78,750 85,000
Source: Estimated by JJCA Study Team ( 4.5.4~4.5.5)
2 10% 3 2
20% 2
15,750,000 17,000,000
456
45.6 (200
Group Nos. of hh Coefficient | Amount per hh 1st year 2nd year 3rd year
High 10 0.13 195,000 65,000 78,000 78,000
Middle 75 0.50 100,000 33,333 40,000 40,000
Low 115 0.37 48,261 16,087 19,304 19,304
TOTAL 200 1.00 15,000,000
3
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0.13 13%
VEC
457 VEC
Usage nos. | Charge (Kyat) | Total fee (Kyat)
In-house 200 600 120,000
Street Light (included in the above) VEC
Battery in BCS 1,200 40 48,000 457
Commercial Use 15 1,800 48,000 441
Total Income/month 216,000 T
Total Incomelyear 2,592,000
27,000,000
VEC 200 15,000,000
RE?
12,000,000 45.8
300 1
40,000
458
(2) Initial connection fee from the first 200 h.h. 15,000,000
(2) Initial connection fee from additional 300 households if any in the 12 069,000
future, initially to be susidized or provided as loan from the Fund. T
(3) Total capital cost of the Project 27,069,000
Source: Estimated by JICA Study Team (Table 4.5.6~8)
457 453
1,783,000
2,592,000 800,000
1
75W x 0.75 x 5 hour/day x 30 daysgmonth = 8.4 kWh/month
1 600 kwWh
71 0.11 US$/kWh MEPE

K2.5/kWh

) 4-20
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3
D
453
e,
* L 4
CO, .’CO *
Wata 0 & .0
5-15% & 15-30% s
6-8% .
“
20%-+
s
L
]
| |
]
[ ]
|
L J
L 4
’0
’01-4% o*
..III“
(Source: “Biomass Gasification” ARTES Ingtitute, Univ. of Flensburg)
453
@)
3.14 (Mt-CO,/Mtoe) 0.856 (Mt-C/Mtoe)
10,167kcal/kg kWh
0.204 1/kWh 45.2
82 MWh
CO,

() 4-21 °
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82 MWh x 1,000 x 0.204 /KW x 0.84 kg/l x 0.856 (Mt-C/Mtoe) = 12 tons

44 CO,
0.1 SO
110
2
NOy
NOy
NOy
0.1
©)
2)
0.44% 0.004% 0.01%
31-33 MJkg
1992
pH 34
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4.7
3 46.1

.

{ NGOs & Manufactures __
Operation Training

Maintenance Training

Technical Periodical Inspection

Assistance anly of Parte

Education of Renewable Energy

:AcTcountant/ oney Collect - | 1 Gas Engine Rice Husk
M Uil Book Keepe andi e Moy Operator Manager ‘

oney Matter;

Source: JJICA Study Team
46.1

3 NGO (VEC)
VEC NGO
VEC
VEC

1)
2)
3) BCS
4)
5)

6)

VEC
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481
BCS
kKWh
1 1 1
K100 1 K200
3 1
K500
BCS
BCS
VEC BCS VEC BCS
482
(1) VEC
(2) VEC VEC RE?
VEC
BCS
VEC

O 4-24



Village

Electrification

Committee \
(VEC) 2nd Step
/ \ ? deposit ti bank
Bill calculation -
on type and ' t% Bank accounts

i of VEC and

nos. of
> 1st Step
- Collect fee directly from the customer
- Record the payment
4
4
[ 1]

_||_JLJ

Source: JICA Study Team
47.1
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1) “Biomass gasification”, Chanmdrakant TURARE, ARTES Ingtitute, University of
Flensburg

2) “Studies on the development of a Rice Husk Gasification and Utilization System”
Hironoshin TAKAO, Toshizo BAN, and Kotaro KUBOTA, Technica Report of the
Institute of Agricultural Machinery No.25
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