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2.2
2.3
24
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2.6

31
3.2
3.3
34
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JICA

MADB
MEPE
MPBANRDA

MOC
MOEP
NCEA
SPICL
USDA
VEC
VPDC
VWSDC

ATP

kVA
kWh

USS, $

BCS

PP
NGO
O&M
RE
SHS

Japan International Cooperation Agency
Myanma Agricultural Development Bank
Myanma Electric Power Enterprise

Ministry for Progress of Border Areas and National Races and
Development Affairs

Ministry of Cooperatives

Ministry of Electric Power

National Commission for Environmental Affairs
Sein Pann Industrial Production Co-operative Limited
Union Solidarity and Development Association (an NGO)
Village Electrification Committee

Village Peace and Devel opment Council

Village Water Supply Distribution Committee

Ability to Pay
Willingness to Pay

kilo Volt ampere

kilo-Watt-hour

Currency unit of Myanmar (Kyat)
Currency unit of USA (US dollar)

Battery Charging Station
Independent Power Producer
Non Governmental Organization
Operation and Maintenance
Rural Electrification

Solar Home System

USS$ 1.00 = K500 = Yen 120 (May 2001)
US$ 1.00 = K1,000 = Yen 120 (May 2003)



JICA
2001 2003

1. JICA

11 JICA

JICA

JCA

1.2 JCA

JCA 12 9 21
MEPE JICA

JCASW

1.3

JCA
MEPE

1.4

JCA

MOEP

14

MOEP

SW

23

JICA

M/M
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Phase | Jan. 2001-
Aug. 2003

|

' —)
|

/
- /
[] [] [] [] [] [] J

676  km? 4,640 1997/98
GRDP 161 2000 IMF 84 % 61 64
Statistical Yearbook 2000, CSO

1,250 ha 967 ha 2,027 ha
621 ha 1999 1,980
3 1
3 2
CcDz 650
mm 5,000 mm
2.5nm/s
5 kWhn¥/day 4.5 kWh/n/day
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2001 5,100 75%
GDP 34%
20 % 9%
10 02 %

37% 24%
Quarter/Ward 72%

)
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10% Village Tract 18%
32%
93%
2%
1
: (%)
District | Township (_\rllr!ac%e

3 18 616 1,202 63.7 9.0 25.0
2 7 79 246 64.3 50.3 54.1
3 7 377 1,403 57.6 20.1 24.3
2 9 476 458 92.2 38.6 47.1
8 38 1,816 5,180 90.9 42.2 61.4
3 10 263 1,269 50.3 116 31.6
4 28 1,409 4,848 82.1 275 46.7
5 25 1,543 4,301 92.5 191 36.7
7 30 1,567 6,188 65.6 3.2 22.1
2 10 381 2,337 28.8 25.2 27.4
5 17 1,041 2,610 41.0 23 18.5
4 45 677 5,295 67.3 9.9 49.9

11 54 1,627 4,629 55.1 131 30.5
5 26 1,920 6,436 49.7 44 8.7

64 324 13,792 | 46,402 71.6 17.7 37.0

JCA

Number of District and Township: "Myanmar Facdts and Figures', Min. of Information (March 2000)
Population in 1997: Statistical Yearbook 2000, Central Statistical Organi zation (CSO)

Number of Village Tract: "Districts, Townships, Towns, Quarters, Village Tracts and Villages

inthe Statesand Divisions', Administration Department, Ministry of Home Affairs

Electrification level: Report of 1997, Household Income and Expenditure Survey, CSO, 1999
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MOEP: Ministry of Electric Power
DEP: Department of Electric Power
DHP: Department of Hydroel ectric Power

MEPE: Myanma

Electric Power Enterprise MEPE
1988 2000
2
1988 2000
60 103 4.6%
Township 287 323 1996
Township
749 1,117
13,792 8.1%
707 MW 1,172 MW 4.3%
229 MW 360 MW 3.8%
110 MW 465 MW 12.8%
407 MW 716 MW 4.8%
332 MW 1,005 MW 9.7%
2,226 GWh 5,020 GWh 7.0%
1,428 GWh 3,715 GWh 8.3%
11-33-66 kV 4,837 miles 7,915 miles 4.2%
MEPE



Managing

:

l

Director ~ |---------------o] Board
| of
Chief Administration
Engineer
| | | | | |
Managing - ) . )
Director’s Agmlnltstrat tn 5 Flnatnce . Material Planning Therm. Power Hydel Power Transmission
Office epartmen epartmen Planning Dept Stations Dent Sations Dept & Distr Dept
Director Director Director Dep. Chief Dep. Chief Dep. Chief Dep. Chief
Enaineer Enaineer Enaineer Enaineer
Deputy Deputy Deputy Superintend. Superintend Superintend Superintend.
Director Directors (2) Director Engineer (2) Engineer (3) Enaineer (2) Engineer (5)
Saff of the 4 divisions Assi stant 2 divisions 4 divisions 3 divisions 3 divisions 5 divisions
Managing comprising: Directors (4) comprising: comprising: comprising: comprising: comprising:
Director In charge of: ) Admin and ) o
Personnel Procurement Planning buadget Admin + Distribution
administration Fin. Planninc planning / administration budget Unit 1
+ Treasury Logistic Electrical
Saff of the General movement Electricity Electrical and Distribution
. . administration Income + planning Mechanical mechanical Unit 2
Chief Engineer o —
- Payment + Stores
Inspection Acc Machine Buaget Power systerr,
+transmission
Motors and Project Acc’y Installation
Meter vehicles + States / Div of Admin +
Committee Accounting: sub-stations budget
and
Project audit trans-missior, Repair and
Technical + States / Div lines maintenance
Committee audit
3 MEPE

MEPE




District

Township

Township

Village

324

PBANRDA

Quarter

13,792

Chairman of Township

of Township Peace and Development Council

State/Divison

District

Township

States/Divisions

Quarter, Q,

Note:

Q Q
VT, VT

Vl,l Vl,x
Vm,l Vm,x

JICA

MEPE

Village Tract

District

Quarter, Q,

VillageTract, VT

VillageV, ,

Thefirst Quarter to n-

64

Chairman

VillageTract, VT,

Village,V,

Village,V, 4

Quarter

Thefirst Village Tract to m-th Village Tract
Thefirst Village to x-th Village of thefirg Village Tract
Thefirst Village to the y-th Village of the m-th Village Tract

MEPE

360 MW

66 MW

2000/01

216 MW

716 MW

530 MW

Village VvV,

1,172 MW

1,005 MW



289 MW
waiting consumer

2000 22 W
70%
2,000 MW

MEPE

Township MEPE

MEPE 456 30
M EPE
MEPE
24
24
Township
BCS 4-8
24% 32%
CSO
1973 1
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MEPE

([ ]
L4 50 kw
o 300 W 1kwW

Village Hydro



] BCS NGO

1999 1 50 kWh
K2.50/kWh 2003 0.25

75%

VEC



2.2

° 1984

L MOST
YIT

(50kW — 10MW)
<50kW

82% 3,000

JCA 1,348 2001
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690-950 MW

3
1983 1997
No.
1,000 1,000 1,000 1,000 1,000 1,000 MW MW
1 2 3 4 5 6 7 8
1 181 638 819 | 1,202 936 156 19 25
2 42 118 160 246 181 30 4 5
3 105 528 633 | 1,403| 1,170 195 23 31
4 54 315 369 458 391 65 8 10
5 530 | 3,295| 3,825 5,180| 4,462 744 89 119
6 216 698 914 | 1,269 969 162 19 26
7 740 | 3,060| 3,800 4,848| 3904 651 78 104
8 493 | 2,750 | 3,243| 4301| 3,647 608 73 97
9 1,214 | 3,364 | 4578| 6,188| 4,547 758 91 121
10 473 | 1,207 | 1,680 | 2337| 1,679 280 34 45
11 304 | 1,742 | 2,046| 2610 2222 370 44 59
12 2706 | 1,260 | 3,966 | 5,295| 1,682 280 34 45
13 658 | 2,432 | 3,090 | 4,629 3,643 607 73 97
14 742 | 4,252 | 4994 6,436| 5,480 913 110 146
8,458 | 25,659 | 34,117 | 46,402 | 34,913 | 5,819 699 930
JICA

Note (1) Average family size was assumed at 6.
(2) Rural population 1997 was assumed based on total population in 1997 and rural

population data by Statigtical Y earbook 2000, Central Statistical Organization, Y angon,
Myanmar, 2000, Ministry of National Planning and Economic Deve opment

population ratio in 1983.

(3) Column 7 shows demand just after dectrification when unit demand isforecast

at 120 W per household.

(4) Colume 8 shows demand after several years when electric appliances other than lights are

introduced to increase the average unit demand to 160 W per household.

-13-




2.3

350
DHP 10 MW
170 MW
1 kw
54 20%
30%
350
20%
127 MW 80w 160
130 5-6
MEPE
MEPE
2 kW
100 kW
RDHOG

154
5-50kW

1,000

APT



No.
1. | MEPE 30 13,548 kW 450
kw
2. | UKhunKyaw 33 1984 5-75 kW
, Taungayi,
3. | U Kyaw Kyaw, U 9 1983 3 kW 5
Taing Kyaw , 1987
5-10kW 2
4, | U Paung Kyaw 30 1983 5-50kwW
5. | U ChitHlaand Sons 56 1989 5-20 kw
Aye Thar Yar
JICA
MIC
1995
2000 109 8,280
2001
MIC MIC

-15-



1kWh 3-5kg

20 2.2kgkWh
(WTP) (ATP)
JICA 2001
3
K290,000
K380,000 K270,000 1
K41,000 K 44,000 K40,000
4.9% 4.8%
093 % 4% 1% 18 %
32 % 50 %
2
K10,000 K570
$80 K39,000) $140
(K 70,000)
5 WTP ATP
(Unit: Kyat)
12 15,300 24,400
266,000 380,000
227,000 310,000
= 39,000 70,000
JICA 2001

-16-



MEPE

14.3 %
24
MEPE
6 -11
14
1.2%
18

MEPE
2
40
1,348 57.8 %
33.2%
32.4% 14. 9%
14.0%
1973 1
4-8
24
20 3
1
580 70 kw
kw 2,000
166 35

-17-
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No.
nos. $1,000 nos./yr nos. 1,000 $1,000
1 50 kW 300 40 140| 42,000 252 5,600
5 MEPE 300 kW 2,000 1,200 5| 10,000 60 6,000
50 kW 300 100 15 4,500 27 1,500
3 BCS 16 kWp 200 230 6 1,200 7 1,380
- - 166| 57,700 346 14,480
JICA
Note: Mini-hydro by MEPE is for rural electrification for general use
while rice husk gas engine and Village Hydro are for lighting purpose.
MEPE
MEPE State Economic Enterprises SEE)
1989 SEE
MEPE
MEPE 1989
K6.3/$ MEPE
MEPE
MOGE
K10/1000 K12/ K160/
$1.00/ $3.00/2000
K1000=%$1.00
0.3% 1.2% 16%
1

-18-




2.5

100 kW
24

MEPE

JCA
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) 11
) MEPE
30
30
BCS
SHS
SPDC
MEPE
MEPE NGO
MEPE
NGO
MELC
MEPE MEPE NGO
DEP MEPE
NCEA
JCA




(DHP)

SPDC

MOEP

MEPE

(DEP)

JCA
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MEPE

2002
-— s T - q
! |
: I
JCA b= - -
7 MEPE
MEPE 3
JCA
MEPE
Deputy Chief Engineer
. T T T T T "
<::> I |
JICA

8 MEPE
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MEPE

MEPE

NGO

NGO

NGO

)

(
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1984

O&M

MEPE NGO

MEPE

MEPE NGO

MEPE
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MEPE - MEPE
MEPE - MEPE oJr
MEPE -
NGOs —
- MEPE + NGO

- MEPE + MICL + MSTRD +

NGO
JCA
10-20
MEPE
1999 ASEAN
2003 K1000/$US ASEAN 10
1 ASEAN kwh
usS 5
usS 6-7

-25-



Comparison of Average Tariffs (2000-2001)

Cents/kWh
12.00
10.00
Indonesian Target:
7 centskWh by 2005
8.00 I :
6.00 T
400
2.00
0,00 L
Philippines Thailand Indonesia M yanmar
Residential
Source: NEPO, M anilaElectric Company, @ 9nall General Savices (Thai.) / Commercid (Ph., Ind.)/ Domestic (My.)
PLN, M EPE

M edium General Services(Tha.) / Industries(Ph., Ind., My.)

M yanmar Exchnage Rate 1 FEC=500K yats
O Government Institutions (T ha.) / Public (Ph., Ind.)/ Othes (My.)

JCA

10

$130
$20
$1-2 $80

$130
2-3
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MEPE

1kW
BCS

BCS

MEPE
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50kW

SHS



9

DHP MEPE and VEC
Extension of Small & mini- | Village Hydro ) Biomass gas
No. Region D'g”bf‘it('f: Lines hydro (Micro/Pico) Solar BCS Wind BCS engine
Naﬁgé‘émcd 50-10,000 kW <50 kW 0.1-3kwW 0.5-3kw 10-50 kW
ras
1| Mountan Regions with rice husk
or sawdust
Ddtaand Paddy - .
2 - f - on irrigation where wind A
Cultivating Regions channel prevails with rice husk
3| Coastd Regions with rice husk
or sawdust
4 Remote and hardly _
accessible areas with rice husk
5 Urban Areas
including Suburbs

Legend:; |; This pattern means out of scope of the current study.
Shows level of potential for implementation.

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

JCA

-28-




3.1
4-1
4-2
4-3
4-4
3.2
1
4
3.3
3.4
JcA

Zi Chaung

MEPE

MEPE

MEPE

50kW

-29-

50 kW

50 kW

2

1,000 kW

1,000 kw



3.5

MEPE

16
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4.1
DHP
DHP
9
39
MEPE
1995
4.2
BCS
15
7 A MW
10kw 1 3
SH-01
SH-02 320 kW
BM-01
JCA
JICA MEPE

150
15

JICA

30

MEPE

1

8 MW

100 kW

20-50 kW

1



200 MW

2005
JICA SW M/M 14
MEPE 1
4.3
8 MW 4.1mYs
2 km 229 m
1,220 m 770 m
35 23,552 153,000
21,690 140,454
92 % 2001 52 %
92% 35 0.4%
4.4
320 kW
7 km
MEPE
MEPE
11 1,970
204 10,036 822
1,970 284 MEPE 1
11 16 %
1,970 100
10% 220 kW

-32-
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2-3
4.5

50 km -

1 20 60 1
15 1 75
200 13 kW
1,000 m 230 V
18:00 23:00
$130

$6
1
75 x 0.75 X5 / x30 [/ = 84kwh

1 K600 K71/kWh

$0.11/kWh MEPE K2.5/kWh



JCA
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MEPE

MEPE

50 kW
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Visual Guide

Contents
Selection of Renewable Energy Source for RE
Visual Guide for Village Hydro
Visua Guide for Rice Husk Gas Engine Generator
Visual Guide for Solar and Wind Power
Visual Manual for Implementing Village Hydro
Useful Formulae and Constants
Unit Conversion

Definition of Technical Terms



1. Selection of Renewable Energy Source
for RE

® Framework for Preliminary Selection of Form of
Renewable Energy by Location

® Flow Chart for Selection of Renewable Energy
Source for RE



Framework for Preliminary Selection of Form of Renewable Energy by L ocation

DHP MEPE and VEC
Extensonof  Small & mini- | Village Hydro . Biomass gas
No. Region D'St”b#t('ﬁ Lines hydro (Micro/Pico) Solar BCS Wind BCS engine
Na“(g?'éwca' 50-10,000 kW <50 kw 0.1-3kW 0.5-3 kW 10-50 kW
ras
1  Mountain Regions
2 ge: :a E;].d P?Qddy - onirrigation where wind
ultivaling Regions channel prevails
3 Coasta Regions
4 Remote and hardly )
accessible areas
5 Urban Areas ) ) ) ) )
including Suburbs
Legend:| | This pattern means out of scope of the current study.
to 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 such individual system as for own home use rather than
the distribution line-connected RE system.
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Need for Rural Electrification

A—

Establishment of VEC o8 o

U P
=

Consult MEPE

l Township Engineer

e

Distanceto Grid < 10 km

Hydropower can
be devel oped

efficiently by use
of water falls

Site Specific
Hydro Potential
near Demand

Check Pointsfor Hydro
Quin < 0.5m%/s
Head <30 m
Household < 300
Distancetosite<1km

“nowsco-mon <

Check Pointsfor Biomass
Rice Husk or Saw Dust

E Household 100 - 500
l Village area < 1km?

SJ Y Not Site Specific,
but Temporary
Electrification

Availability
of Biomass
is Essentid

Remote/l solated ar eas
Household < 100

Flow Chart for Selection of Power Source for Rural Electrification




2. Small Hydro

Small hydro 1,000-10,000 kW by DHP
Mini hydro 100-1,000 kW by DHP
Micro hydro 50-100 kW by MEPE
Village Hydro 1-50 kW by VEC
Pico hydro <1 kW by individual or household group



Suppor

BN NN NS N NN NN NN NN EEEEEE
[

Training ofE
Engineers 1

STEP-1: Planning

o
[
[
[
[
u

Consultation

EEEEEERE IR

lllll)

Guideline/
Selection Criteria

(—

Data Collection
- Householdsiin Village
- Distance between P/H and Village

Data Collection

Dischar ge M easur ement

- Local Industriesin Village - —
Discharge Measurement - Head M.easurement (Techni.éal
- Discharge Qi in dry season Generation & Layout Suppokt

for off-grid type Plannlng P LLLLLLL]
- Discharge in several years

for grid type

. STEP-2: Design .w

Topographic Survey ()
- 1/500 for concrete structures >

- not required for pico hydro < 1kW
Design Criteria

- MEPE standard for concrete structures
- Turbine spec for Village Hydro

Topographic Survey
Design
Cost Estimate

Construction Planning

STEP-3: Fund I

Loan from Banks, or
Other Aid Grant

Joint Investment by Villagers

(ll

Consultation

STEP-4 : Construction

Construction Plan
Materials
Equipment
Manpower

STEP-5: 0& M

Repayment of Loan
Daily Operation

M aintenance
Tariff Collection

High Potential Area
for Village Hydro

(lllllll

Flow Chart for Implementation of the Micro Hydro for Village Scheme
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Scale

Fund

Structure

Turbine

Design
Construction

1,000 Households

(Emm——.

500 Households 100 Households 50 Households

MOEP/M EPE Joint Investment by Villagers
International AID L oan from Bank
PP Other Grant aid

Demar cation of Work by Project Schale

Individual or
Group

500W Turbine

-7-
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Discharge Measurement

Head Measurement

Topographlc S

n
Tyrolean-typeintakei
- / eis
o suitable for steep river GonStr
e containing boulders

PERSPECTIE WIEW




Discharge Measurement

(1) Velocity Measurement
(2) Area Measurement

CE

o

t
B =
=g
o O
S
52
2 s
o 2
p—
=5
20
o o
© £
o 0
> D

t
c
)
(S
o
S
=
0
@
]
=
«
o
S
1L <

Discharge Measurement Using Float or Current Meter

0.8 Vs

Vi, =

Float

Vi = Vos

Current meter (1 point)

(Vo2 + Vog) /2

Current meter (2 points) V,

Vi (mis)

Q (m%s) = Area (m?)

L >3h > 2h

> 2h

N

Qm¥9=1.8(L-02h) h*®

Discharge Measurement

Using Weir

Dischar ge M easurement for Village Hydro




/| Discharge (m3/s)|
Y

e

Discharge |-

Q (m¥s)

re=
e == Snpet
T C(H : _--—-—a —
T o o =
/71 s
¢ 4 | Power canal [~
b \\_“‘-\/ I'-‘- I.\
J B !
N

Brick Masonry

GPS to measure
coordinates &

altitude

Tail i Y Intake
LTS . Efficiency
L e - gt s _
%i"-‘}@-r;s,:-.._@afﬁ- Power (kW)=98 Q Hn [~ 170507
e 7 T —
Y

Measurement of Head
Using Carpenter's Level

Measurement of Head
Using Pressure Gauge

Plastic Tube filled

Clinometer

Distance Meter

Head M easurement for Village Hydro
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Francis Turbine Pelton Turbine Crossflow Turbine

Type of Turbines

500 W Turbine & Generator
33,600 Kyats (Sep. 2001)

Module Type
Pico Turbine & Generator
300W 1kW

Turbinefor Village Hydro

-11-




Household number
Local mills
Public facilities

Power Output = Demand + a

= @
Z E
5 2
g 5]
= =
32
| - A =
=
— &
Power Output | =77 1
=@ = N
il I, - N
Ngn {Operptipn Pqm Qm
71 3 516 7] 8] 9]10[ 1T
Month
. [TTTTTT s o [Eretent@m < Remand ] 2
"E Peak duration hours = E ] ] E
= T1s = 24 houtls Supply with Mih. Pover o
e} =3 [} dar o
9] 5 2 ; 1 S
o o] (o} Pkak |, bad Operatijon 3 5
E o o P4-holr Bupply ﬁ S
a = | [— n 2 =
a e ° &
May. Powpr Ou pgj‘t - —
.................... T T B BT O 16 O O 1T 1 T )
T~ Démind Demgnd coptrol or Q
7] | |Peak Joad dperation ™
Min| Pow¢r®ulpy] |
T T . Qnmi
Ngn | Ojper ptipn
L 2 3] 4 5 6 4 8 9110 11] 12
Month

Establishment of Project Scale
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Social Survey
Topographic Survey
Discharge M easur ement
Head

Geological Conditions
Water Utilization

Excavation

Concrete Works
Construction Equipment
Construction Plan

Cost Estimate

el

e

Hydrology/Hydraulics

Civil Structures
Hydro-mechanical Structures
Generating Equipment
Distribution lines

Operation

M aintenance
Charging System
Water Management

Training of
A Engineering

Capability for
Promotion of Survey, Design,
Rural Construction and
Electrification in M anagement of
Village Level from : Hydropower /.
1kW to 50 kW to e - A
Beled by VEC

Reinfor cement of
Consulting and
Construction
Companiesto
Develop Rural
Electrification

Capacity Building for Rural Electrification
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Data Sheet for Basic Planning of Small/Micro Hydro

No. Item Fill in Range Advice
1 |Name of Village
2 |Division/ State
_ _ _ L >30km OK. Proceed further below.
3 (Dlgj;"”"e LA o HE A 30km > L > 10 km|OK. Proceed with micro hydro < 100 kW
L <10 km Extension of distribution lineisto be studied.
Possibility of power supply Yes Rehabilitation is to be studied.
4 |by rehabilitation of existing
hydros nearby No OK. Proceed further below.
L > 10km Not suitable, search for other potential sites
5 ?:r?grlﬂg;h;gﬁi 10km > L > 1 km |OK_suitable for small hydro (>50 kW )
L <1lkm OK suitablefor Village Hydro ( <50 kW )
_ _ L >20km Not suitable, search for other potential sites
6 \[/’I'lfaznée(lf(ﬁ;“ siteto target 20km > L > 1 km |OK_suitable for small hydro ( >50 kW)
L <1lkm OK suitablefor Village Hydro ( <50 kW )
100 ~ 500 Installed capacity required : 10 kW-50 kW
7 |Householdsto be electrified 50~ 100 Installed capacity required : 5 kW-10 kW
<50 Installed capacity required <5 kW
No Facility Nos.
1
2
8 |List of public facilities 3
4
5
6
No Industry Nos.
1
2
9 |List of village industries 3
4
5
6
10 |Ability to pay (Kyat)
. . Q>2.0m’s |Possible, but special care for flooding.
Discharge in dry season : :
1 9 2.0>Q>0.5m’s|OK but discharge partially used.
Q<05m¥s [OK suitablefor Village Hydro.
T Date of discharge Jan. - May OK
measurement Jun. - Dec. Try again in Jan. to May.
_ H >500m Not suitable, but to consider cascade plan.
13 g'eer?:r;‘i’gf(‘:’r']';for power 500> H>30m |Suitablefor small hydro by MEPE.
H<30m Suitable for Village Hydro.
_ L>5km Not suitable, but to consider other routes
14 g;i?ﬁ;jg?k'r;‘;ake o 5km> L >500 m|OK suitable for small hydro by MEPE
L <500 m OK Suitable for Village Hydro.
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Table9 Framework for Preliminary Selection of Form of Renewable Energy by
L ocation
DHP MEPE and VEC
Extensonof | gmgll & mini- | Village Hydro ) Biomass gas
No. Region D's"'bftitgi? Lines hydro (Micro/Pico) Solar BCS Wind BCS engine
Na“‘gé'émca' 50-10,000 kW | 0.5-50 kw 0.1-3 kW 0.5-3 kW 10-50 kW
ras
1 Mountain Regions
2 ge:tgan_d Paddy - on irrigation where wind
ultivating Regions channel prevails

3 | Coastal Regions
4 Remote and hardly _

accessible areas
5 Urban Areas _ _ _ _ _

including Suburbs

Legend[ ] Thispattern meansout 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 such individua system as for own home use rather than
the distribution line-connected RE system.

Source:

Nippon Koei / IEEJ
Volume 1
Summary

to

JICA study team
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