5. Visual Manual for Implementing
Village Hydro

1) How to Construct on Self-help Basis?

2) Demand Estimate and Planning

3) Design of Turbines and Transmission Lines
4) Design and Construction of Waterways

5) Fund and Guarantee

-31-



-

g

=7

-

Visual Manual for Village Hydro

Diesel lamp is used
because of no
kerosen in market
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Construction on Self-Help: Waterways - Power Canal
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Penstock (Pressure Pipe)

-Help: Waterways -

Construction on Self
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Construction on Self-Help: Erection of Supporting Poles
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Construction on Self-Help: Transmission Lines




Crossflow Turbines
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Electrification for Improving Village Life and Education
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Power
Station

230 V overhead lines

Home Home Home Home
S0W 80 W 80 W S0W

Typical Village Scheme with Power Station Near by the Village

230 V overhead lines
Trf.
Pover || || || ||
Station 400-720
\Y4 Home Home Home Home
overhead 80 W 80 W 80 W 80 W
Step-up Transformer
Village Scheme with Power Station at Distant L ocation
House- House- House- House- House- House- House-
hold 1 hold 2 hold 3 hold 4 hold 5 hold 6 hold 7

Village Electrification Committee (VEC)

Village Electrification Cooperative (VEC)

or

s

Financial &

Institutional & - .
. . Financial
technical supports technical
supports
supports
MEPE ) Bankers/
Township NGOs C Exper‘?/ CS u[{[phfirs/ Micro-
Office ooperatives ontractors Creditors

Supporters of Village Schemes

Type and Organization for Village Electrification
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C Desire for Village Electrification >

Basic planning of envisaged Village
Scheme with the Guidelines

Confirmation of Villagers’ Will

for Electrification on Self-Basis Consult MEPE Township Office

Contact Expert, Co-operative,
NGO for Reconnaissance, Survey,
Basic Design and Cost Estimate

Establish VEC

M onitoring and J—— e
advice by M EPE pply bank, etc. for short-term

RE Section loans if own fund not sufficient

through
Township Offices

Implementation
Contract Works + Village Works

v
7\
pg

O&M by VEC

Loan Repayment

Typical Procedurefor |mplementing Village Scheme
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Share or nos. Fan/ Unit
h hold | Lighti
Users per househo Lighting vV Heater | Demand Remarks
or village
Domestic
of total
T}./pe A Hous:eho'ld 20% house- i i i 0 Charge b?ttle];}é ast
with battery lighting holds commercia
of total
Type B Household 60% house- | 20W x 2 40
holds
of total
Type C Household 20% house- | 20W x 3 |200W x 1 260
holds
per 100
Type D Shops/ I houwse- | 40W x5 200w x 1] 220 VX 600
restaurants holds 1
Public
per 100
Primary School 1 house |40W x 15/200w x 1) 220 WX 1000
holds !
: per 100
Molrllastery/Commumty | house- |40W x 15 200 W x 1,000
Ha holds 2
per
Clinic 1oV 40w x5 20Wx 1 6oo
2
house-
Eoﬁie' per light. 20 W
Streetlights 4 st(;eei-per 40W x 1 40 lights may also
light be used.
Business
BCS on
. ial basis
Battery Charging commercta
. ] ; - ; - - b ted
Station (BCS) o P
generator.
Rice-mill, etc. - - - - - - - ditto -

Estimate of Unit Demand and Number of Consumersin Village

41-




Consumer category

Estimate of Village Demand and Required Generator Capacity

Domestic Public
Consume Monaste-]
r i -
Category| TYPeA | Type B | Type € | Type D I;régfg cOgr/n | Clinic Sht;iits
i-ty Hall
Share or | 20% 60% 20% 1 1 1 1 4
nos. per | of'total | of total | of total | per 100 | per 100 | per 100 per house-
house- | house- | house- | house- | house- | house- | house- |village >|holds per
holdor | holds | holds | holds | holds | holds | holds 100 street-
village house- light
D;jrrrllell;d ow 40W 260W | 600W [ 1,000W | 1,000W | 600W 40W
Assumed number of consumers
Village Total
( hf)lj:e— Number of Conumers by Category Ij;?}::
holds) sumers
400 80 240 80 4 4 4 1 100 433
350 70 210 70 3 3 3 1 87 377
300 60 180 60 3 3 3 1 75 325
250 50 150 50 2 2 2 1 62 269
200 40 120 40 2 2 2 1 50 217
150 30 90 30 1 1 1 1 37 161
100 20 60 20 1 1 1 1 25 109
50 10 30 10 0 0 0 0 12 52
20 4 12 4 0 0 0 0 5 21
Assumed demand
Village Total
(hiljsee— Demand by Consumer Category in kW Degq;nd
holds) W
400 0.00 9.60 |20.80 | 2.40 4.00 4.00 0.60 4.00 | 45.40
350 ] 0.00 | 8.40 |18.20 | 1.80 | 3.00 | 3.00 | 0.60 | 3.48 |[38.48
300 0.00 7.20 |15.60 | 1.80 3.00 3.00 0.60 3.00 |34.20
250 0.00 6.00 | 13.00 | 1.20 2.00 2.00 0.60 248 |27.28
200 | 0.00 | 4.80 |10.40 | 1.20 | 2.00 | 2.00 | 0.60 | 2.00 | 23.00
150 0.00 3.60 7.80 0.60 1.00 1.00 0.60 1.48 | 16.08
100 0.00 2.40 5.20 0.60 1.00 1.00 0.60 1.00 | 11.80
50 0.00 | 1.20 | 2.60 | 0.00 | 0.00 | 0.00 | 0.00 | 0.48 [ 4.28
20 0.00 0.48 1.04 0.00 0.00 0.00 0.00 0.20 1.72
Selection of generator capacity
Required Selected
. . Total Demand| Generator
Village Size Generator
Pd Output Pr = C ity P
1.3 Pd apactly 8
households kW kW kW
400 45.40 59.02 60
350 38.48 50.02 55
300 34.20 44.46 45
250 27.28 35.46 40
200 23.00 29.90 30
150 16.08 20.90 25
100 11.80 15.34 20
50 4.28 5.56 10
20 1.72 2.24 4
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Required Discharge by Available Head

(Unit: rn3/s)

Selected | Required
Village |Generator| Theoretic . . 3 .
Size Capacity al Required Discharge (m’/s) by Availablle Head (m)
Pg Potential
household{ kW kW 30 20 15 10 7 5 3
400 60.00 105.00 | 036 | 0.54 | 0.71 | 1.07 | 1.53 | 2.14 | 3.57
350 55.00 96.25 033 | 049 | 0.65 | 098 | 140 | 1.96 | 3.27
300 45.00 78.75 027 | 040 | 054 | 0.80 | 1.15 | 1.61 | 2.68
250 40.00 70.00 024 | 036 | 048 | 0.71 | 1.02 | 1.43 | 2.38
200 30.00 52.50 0.18 | 0.27 | 036 | 0.54 | 0.77 | 1.07 | 1.79
150 25.00 43.75 0.15 | 022 | 030 | 045 | 0.64 | 0.89 | 1.49
100 20.00 35.00 0.12 | 0.18 | 024 | 0.36 | 0.51 | 0.71 | 1.19
50 10.00 17.50 0.06 | 0.09 | 0.12 | 0.18 | 0.26 | 0.36 | 0.60
20 4.00 7.00 0.02 | 0.04 | 0.05 | 0.07 | 0.10 | 0.14 | 0.24
lorceomial Turbes
== P Pehon
i + T B HC Crossflow
N HI ‘}{:} 1 Yerical Turhine
T 2= VT Turga
— VPR Fropelkr
— VIPH oo
= i Progellers
2

= Bl e Ve
™
FEW 20 KW 30 kW
Ll | B T BN

DISTHARGE [(miis)

Application Range of Turbine Typefor Low Head Micro Hydro

Village [Power | 30 | 20 | 15 [ 10 | 7 5 3
size output m m m m

400 60

350 55

300 25 Clossflow Over-

250 40 turbine shot

200 30 type ||
150 25

100 20 Undershot

50 10 type

20 4 | I I

Recommended Type of Crossflow Turbinesfor Village Hydro

Required Water and Recommended Turbine Type
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Dimension of Waterway by Abailable Head

(I=1/1500, n=0.018)

Village Selected Requir.ed .
Size Generator | Theoretical Availablle Head (m)
Capacity | Potential
households kW kW 30 20 15 10 7 5 3
400 60.00 105.00 | Q (m’/s)| 0.36 0.54 0.71 1.07 1.53 2.14 3.57
Bpc (m) | 1.09 1.27 1.41 1.64 1.88 2.13 2.58
Hpc (m) | 0.55 0.64 0.71 0.82 0.94 1.07 1.29
Ayr(m®)| 1.80 2.70 3.55 5.35 7.65 | 10.70 | 17.85
Dps(m) | 0.55 0.69 0.81 1.03 1.26 1.52 2.04
350 55.00 96.25 Q (m’/s)| 033 0.49 0.65 0.98 1.40 1.96 3.27
Bpc (m) | 1.06 1.23 1.36 1.59 1.82 2.06 2.50
Hpc (m) | 0.53 0.62 0.68 0.80 0.91 1.03 1.25
Ayr(m®)| 1.65 4.00 3.00 2.00 1.40 1.00 0.60
Dpg(m) | 0.53 0.66 0.78 0.99 1.21 1.47 1.97
300 45.00 78.75 Q (m/s)| 0.27 0.40 0.54 0.80 1.15 1.61 2.68
Bpc (m) | 0.98 1.14 1.27 1.48 1.69 1.91 2.32
Hpc (m) | 0.49 0.57 0.64 0.74 0.85 0.96 1.16
Ayr(m?)| 135 2.00 2.70 4.00 5.75 8.05 | 13.40
Dpg(m) | 0.48 0.61 0.72 0.91 1.11 1.35 1.80
250 40.00 70.00 Q (m'/s) | 0.24 0.36 0.48 0.71 1.02 1.43 2.38
Bpc (m) | 0.94 1.10 1.22 1.41 1.61 1.83 2.20
Hpc (m) | 0.47 0.55 0.61 0.71 0.81 0.92 1.10
Agr(m®)| 1.20 1.80 240 3.55 5.10 7.15 | 11.90
Dps(m) | 0.46 0.58 0.68 0.86 1.06 1.28 1.71
200 30.00 52.50 Q (m’/s)| 0.18 0.27 0.36 0.54 0.77 1.07 1.79
Bpc (m) | 0.84 0.98 1.10 1.27 1.45 1.64 1.99
Hpc (m) | 0.42 0.49 0.55 0.64 0.73 0.82 1.00
Agr(m®)| 0.90 1.35 1.80 2.70 3.85 5.35 8.95
Dpg(m) | 0.41 0.51 0.60 0.76 0.93 1.13 1.52
150 25.00 43.75 Q (m’/s)| 0.15 0.22 0.30 0.45 0.64 0.89 1.49
Bpc (m) | 0.79 0.91 1.02 1.19 1.36 1.53 1.86
Hpc (m) | 0.40 0.46 0.51 0.60 0.68 0.77 0.93
Ayr(m?)| 0.75 1.10 1.50 2.25 3.20 4.45 7.45
Dpg(m) | 0.38 0.47 0.56 0.70 0.86 1.05 1.40
100 20.00 35.00 Q (m’/s)| 0.12 0.18 0.24 0.36 0.51 0.71 1.19
Bpc (m) | 0.72 0.84 0.94 1.09 1.25 1.41 1.71
Hpc (m) | 0.36 0.42 0.47 0.55 0.63 0.71 0.86
Ayr(m®)| 0.60 0.90 1.20 1.80 2.55 3.55 5.95
Dps(m) | 0.34 0.43 0.51 0.64 0.78 0.95 1.27
50 10.00 17.50 Q (m’/s)| 0.06 0.09 0.12 0.18 0.26 0.36 0.60
Bpc (m) | 0.56 0.65 0.72 0.84 0.97 1.09 1.32
Hpc (m) | 0.28 0.33 0.36 0.42 0.49 0.55 0.66
Ayr(m?)| 030 0.45 0.60 0.90 1.30 1.80 3.00
Dps(m) | 0.25 0.32 0.38 0.48 0.58 0.71 0.95
20 4.00 7.00 Q (m’/s)| 0.02 0.04 0.05 0.07 0.10 0.14 0.24
Bpc (m) | 0.38 0.48 0.52 0.59 0.68 0.77 0.94
Hpc (m) | 0.19 0.24 0.26 0.30 0.34 0.39 0.47
Agr(m?)| 0.10 0.20 0.25 0.35 0.50 0.70 1.20
Dps(m) | 0.17 0.22 0.25 0.32 0.39 0.48 0.64

Note 1: Refer to Part 4-3 Design Manual-Village Hydros for details.
Note 2: The dimension above are for reference purpose only. The actual dimension shall be
determined with reference to site conditions (power canal and head tank) and workability of
excavation and concreting as well as to market availability of penstock pipes.

Standard Size of Waterways
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Application of Overshot Crossflow Example of Application of Undershot
Turbineto Drop-Structures Crossflow to Canal

Crossflow-type Turbines Suitable for Village Hydro
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Pico Hydro
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Propeller Turbinesfor Micro Hydros
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Basic Dimensions of Crossflow-type Runner for VillageHydro

Village size OGliI;irtator Turbine Dimension by Avalilable Head (m)
Households|kW 30 20 15 10 7 5 3
D (mm@ ) 300 300 450 700 700 1000 1000
400 s |N(min™ 750 610 350 185 154 90 70
B (m) 0.35 0.66 0.66 0.78 1.33 1.56 3.40
d, (mmeg) 70 70 85 125 130 160 170
D (mm¢ ) 300 300 450 450 700 1000 1000
350 ss [N (minh) 750 610 350 290 154 90 70
B (m) 0.330 |  0.600| 0.600 1.100 1.230 1.400 | 3.100
d, (mmg) 60 65 65 100 120 130 155
D (mmg ) 300 300 450 450 700 700 1000
300 45 [N (min™) 750 610 350 290 154 130 70
B (m) 0.270 | 0.500 1.000 [ 0.930 1.000 1.700 | 2.540
d, (mmg) 60 65 65 100 120 130 155
D (mm@ ) 300 300 300 450 700 700 1000
550 20 [N@minh 750 610 350 290 154 130 70
B (m) 0.230| 0.430| 0.660| 0.820|  0.900 1.500 | 2.260
d; (mmg) 60 60 65 95 115 125 150
D (mme ) 300 300 300 450 450 700 1000
200 50 [N (min™) 750 610 530 290 154 130 70
B (m) 0.17 0.33 0.50 0.61 1.00 1.10 1.70
d, (mmg) 50 55 60 85 85 110 140
D (mm¢ ) 200 300 300 450 450 700 700
150 55 |N(min) 1120 610 530 290 240 200 100
B (m) 0.22 0.20 0.41 0.50 0.87 0.90 2.00
d, (mmg) 45 50 55 80 80 100 120
D (mm@ ) 200 300 300 300 450 450 700
100 5o [N(min®) 120 610 530 430 240 200 100
B (m) 0.18 0.16 0.33 0.62 0.70 1.16 1.6
d, (mmg) 40 50 55 60 74 85 105
D (mme ) 200 200 300 300 300 450 450
S0 o [N @i 1120 920 530 430 360 200 160
B (m) 0.10 0.16 0.16 0.33 0.50 0.60 1.20
d, (mmg) 30 40 40 45 45 65 75
D (mm@ ) 200 200 200 300 300 300 450
2 4 [Nminh) 1120 920 790 430 360 300 160
B (m) 0.05 0.07 0.10 0.10 0.18 0.30 0.52
d, (mmeg) 25 30 30 35 35 45 55
Supporting board —s Dhisk
Bl ade
® =
o )
P - L D: diameter of runner
A W i II i N: revolution speed per minute
[ T 1 | 1] B: totoal effective breadth of runner
| O] N ;.-' ds: diameter of main shaft
= Bl B T i :';'r -
--:-'__,-- . .r ]. '] i -__.-' - . .
ITZ ';”Jl _{5!- et - Note: Color groupsturbines by diameter.
e - T ba b
<— Shaft o T

Basic Dimensions of Crossflow-type Runner for VillageHydro
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MEPE Workshop
3 T'-[]m

s -

JE r-.;gr- N Fﬁ —

= o]

U Chit Hla and Sons, Aye Thar Yar

Hydro Workshopsin Myanmar
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ACSR Wire Sizeand Max. Distancein m for Single Phase Transmission at 400 V and 230 V

Village |Generator Transmission distance at transmission voltage 400V m, (') showsat 230 V
size output Size of ACSR wire (mm°)

householdg kW 16 25 35 50 70 90 100
400 60 50 120 170 240 340 430 480
(25) (40) (55) ©)| 10| 40| (160
28 130 180 260 370 470 520
350 55 (28) (43) (60) @) @20 @s0| @70
300 5 100 160 220 320 450 570 640
(33) (53) anl @) @50 o) (10
250 0 115 180 250 360 500 540 720
(38) (60) @) @20  asn| ] (a0
200 30 150 240 330 480 670 860 950
(50) @) 0] @eo| 0| e (@20
150 o5 180 290 400 570 800 1,030 1,150
(60) @) @0 @0 @ @) (380
100 20 230 360 500 720 1,000 1,290 1,440
@) @wol @0l a0 @30 @30  (480)
50 10 460 720 1,000 1,440 2,010 2,580 2,870
150 (a0 (330  (4s0)] (670)] (860)]  (950)
20 4 1,150 1,800 2,500 3,600 5,000 6,460 7,180
@80 (600  (830) (1200)| (1700)] (2100)|  (2400)

ACSR Wire Sizeand Max. Distancein m for Single Phase Transmission at 600 V and 230 V

Village |Generator Transmission distance at transmission voltage 600V m, (') showsat 230V
size output Size of ACSR wire (mm®)
households kwW 16 25 35 50 70 90 100
400 60 170 270 380 540 750 970 1,000
(25) (40) (55) ©)| (o) 40| (160
55 190 290 410 590 820 1,060 1,180
350 (28) (43) (60) (85) (120) (150) (170)
230 360 500 720 1,000 1,290 1,430
300 45 (33) (53) 79| @os)]  @s0| oo (210
250 40 260 400 570 900 1,130 1,450 1,600
(38) (60) @) (o) aen| (e (240
200 30 340 540 750 1,070 1,500 1,940 2,150
(50) @) (o] @0 (20| (85| (320
150 o5 410 650 900 1,290 1,800 2,300 2,580
(60) @) @0 @) () @40 (380
100 20 500 800 1,130 1,610 2,260 2,900 3,200
@) o] @l (a0 @30  (430)| (480
50 10 1,000 1,620 2,260 3,230 4,500 5,800 6,460
150 (240 (330 (480 (670)] (860)|  (950)
20 4 2,600 4,000 5,650 8,070 11,300 14,500 16,150
@380  (600))  (830)] (1200) (1700)| (2100)| (2400

Selection of Conductor Size by Transmitting Power, Voltage, and Distance
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ACSR Wire Sizeand Max. Distancein m for Three Phase Transmission at 600 V and 230 V

Village |Generator Transmission distance at transmission voltage 600 V- m, () showsat 230 V
size output Size of ACSR wire (mm°)
households kwW 16 25 35 50 70 90 100
400 60 600 900 1,300 1,900 2,600 3,350 3,700
(88) (130) (190) (280) (380) (490) (540)
350 55 650 1,000 1,400 2,000 2,800 3,650 4,050
(95) (150) (200) (300) (410) (540) (600)
300 5 80 1,250 1,700 2,500 3,500 4,450 5,000
(120) (180) (250) (370) (510) (650) (730)
250 0 900 1,400 2,000 2,800 3,900 5,000 5,600
(130) (200) (300) (410) (570) (730) (820)
200 30 1,200 1,800 2,600 3,700 5,200 6,700 7,450
(180) (280) (380) (540) (760) (980) (1100)
150 o5 1,400 2,200 3,100 4,500 6,250 8,050 8,900
(200) (320) (460) (660) (920) (1200) (1300)
100 20 1,800 2,800 3,900 5,600 7,800 10,000 11,200
(260) (410) (570) (820) (1150) (1470) (1650)
ACSR Cost
. 2
ltems Uniit Size of ACSR (mm®)
16 25 35 50 70 90 105
Weight per km [ kg 62 97 140 196 280 836 891
Price per viss Kyat 3,600 3,600 3,600 3,600 3,600 3,600 3,600
Price per kg Kyat 2,250 2,250 2,250 2,250 2,250 2,250 2,250
Price per km Kyat 139,500 218,250( 315,000f 441,000 630,000 1,881,000| 2,004,750
Price per viss $ 3.60 3.60 3.60 3.60 3.60 3.60 3.60
Price per kg $ 2.25 2.25 2.25 2.25 2.25 2.25 2.25
Price per km $ 140 218 315 441 630 1,881 2,005

Source: Market survey by JCA Study Team
Assumed exchangerate at US$1.00 = Kyat 1,000 as of August 2003
1Viss=1.6kg

Selection of Conductor Size by Transmitting Power, Voltage, and Distance, and
Market Price Level
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Sample of using existing structure
Existing stone weir is used as intake.

Sampie o utilizing natural topography
Utilizing waterfalls for stable riverbed,

-,_._ S |,
Sample of weir by sandbags

Sample of Intake Trashracks

Primary racks for flowing trees combined
with secondary racks for tree leaves.

Wooden Hand-pull Gate

Just start opening. The wooden gate well
functions. Tha Le Oo.

Examples of Intake Facilities




Earth Canal

Power Canal under Construction,
ThalLeOo

Stone-piched Canal, Hanpo

Earth Canal with Bypass

Examples of Waterway - Power Canal
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Hd Tank and Bamboo Trashrack

No spillway and side walls are not high Head tank too small, no trashracks and
enough to avoid water spilling ! floating debris can clog the penstock inlet

...uuuﬂ“%‘? !

Stone masonry pond for villagers amenity. A sample of step splllway attached tothe pond left.
It also functionsas a head tank.

Examples of Head Tanks and Spill Way
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Penstock under
Installation, Naung Bo

Penstock on Masonry Slopes
Penstock is placed on stone masonry to a
adjust to sitetopography. Mine Pon

Anchor Block of
Penstock

Penstock and Ditribution Line

Examples of Waterways - Penstock (Pressure Pipe)
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River

Tailrace
Tailrace water drops into river, a good sample to avoid flood effect

Examples of Power houses and Tailraces
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1_|‘
’ 1I Is there any

Can villagers

! I
i 1 dependable

make fina

payment upon
completion ?

2. Introduction
of contractor

5. MEPE'sreview
and advice

L

6. Contract and advance payment

Contractor

el
---------

3

10. Monitoring of
O&M

{ {

Needs of Third Party Assurance

to Enhance Mutual Trust

and Secure Completion
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Banks/\Vill .

ks . age This can be reduced by

(_%;_OOper atives contribution in kind as |abor
- OI",;_;'-r L and materials

"

..i“_REhl_:und.' - :._.- 3
(to beestablished)

1. Decision by

3. Application villagerson
for loan self-help RE
\(for 23) 2. Savefund at least - =
1/3 of total cash

il
|||||1|=\
|mlﬂl‘

4. Advance payment (1/3)

|Contractor

7. Final payment (2/3) |

‘—j.
: 8. Repayment (1/3+a )
® | i s -
! -
2 D

Deposit repayment
and tariff to

Village Fund O&M

by
9. Repayment (1/3+a ) + tariff Villagers

Completion of loan repayment (2/3+a )

Note: o : interests
RE: rural eectrification

Save Fund for Electrification

1. Myanmar Agriculture Development Bank
2. Cooperative Societies/Banks 3. RE Fund (to be established)
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Seminar for Promoting Rural Electrification
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Data Sheet for Basic Planning of Village Hydro (<50 kW)

No. Item I'_i|:1| | Range Advice
1 |Name of Village
2 |Division/ State
3 . ) L >10km OK. Proceed with Village Hydro (< 50 kW)
Possihility of extension of
distribution lines from Grid L<10km |Extension of distribution lineisto be first studied.
4 |Possibility of power supply Yes Rehabilitation isto be studied.
by rehabilitation of existing
hydros nearby No OK. Proceed further below.
5 |Road length to be L >1km Check wire size and required costs before proceeding.
constructed newly
L <1km OK. Proceed further below.
6 Transmission line d?stance L>1km Check vyork volume and required costs before
from site to target villages proceeding.
(km) L <1km OK. Proceed further below.
7 |Households to be electrified 100 ~ 500 Installed capacity required : 10 kW-50 kW
50 ~ 100 Installed capacity required : 5 kW-10 kW
<50 Installed capacity required : <5 kW
8 |List of public facilities No Facility Nos.
1
2
3
4
5
6
9 |Ability to pay (Kyat)
10|ty serse Q> 2.0m¥s ;I:c;?:;e but special care for flooding, waterway, and
(m°/s) 2.0>Q>0.5m%s|OK but discharge partially used.
Q<05m¥s [OK suitablefor Village Hydro.
11 |Date of discharge Jan. - May OK
measurement Jun. - Dec.  |Try againin Jan. to May.
12 |Head available for power H>30m Not recommendable. Special turbine design required.
generation (m) H<30m Suitable for Village Hydro.
13 L >500m Not recommendable, check alternative sites

Distance from Intake to
Powerhouse (km)

500 m>L >200m

OK ' but to check work volume and regruired costs.

L <200 m

OK suitablefor Village Hydro.
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