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2,082
111
Customer Number| Step Night Daytime
of Unit Con-{Sim- [Unit Con{Acce Estimat—|Sub—tota [Unit Con{Sim- |[Unit Con{Acce | Estimat- | Sub-total
Custo- sumption [ulta- |sumption|ssibi [ed Power sumptionfulta- |sumption|ssibi |[ed Power
mer neou lity |Demand neou lity | Demand
Watt s% | Watt % kW kW Watt | s% | Watt % kW kW
1.Household 2,082 | 1-1 130 90% | 120 93 | 2324 | 232.4 130 | 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. Public
2.1 Street 16 400 50% | 200 100 32 400 0 0 100 0.0
Light
2.2 Temple & 11 2,000 |30%]| 600 100 6.6 2,000 |40%]| 800 100 8.8
Pagoda
2.3 Hospital 1 230 70% | 160 100 0.2 230 [50%] 120 100 0.1
2.4 Clinic 1 310 70% | 220 100 0.2 310 | 50%| 160 100 0.2
2.5.1 H.School 1 6,200 0 0 100 0.0 6,200 | 20%| 1,240 | 100 1.2
2.5.2 M.School 0 1,640 0 0 100 0.0 1,640 |20%| 330 100 0.0
2.5.3 P.School 9 380 0 0 100 0.0 380 |20% 80 100 0.7
Sub-total 10.2 11.0
3. Business
3.1 Restaurant 3 3,185 |30%][ 960 100 2.9 3,185 130%| 960 100 2.9
3.2 Guest House 2 4,905 |50%]| 2,450 | 100 49 4,905 [30%]| 1,470 | 100 2.9
Sub-total 7.8 5.8
4. Industry
4.1 Rice Mill 18 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 72.0
4.2 Oil Mill 6 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 24.0
4.3 Powder Mill 0 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 0.0
4.4 Sugarcane 0 5,000 0 0 100 0.0 5,000 | 80% | 4,000 | 100 0.0
Processing
4.5 Saw Mill 2 10,000 0 0 100 0.0 10,000 | 80% | 8,000 | 100 16.0
4.6 Paper Mill 0 5,000 0 0 100 0.0 5,000 | 80% | 4,000 | 100 0.0
4.7 Tofu Mf'g 3 4,000 0 0 100 0.0 4,000 | 80%| 3,200 | 100 9.6
4.8 Noodle Mf'g 3 7,000 0 0 100 0.0 7,000 | 80% | 5,600 | 100 16.8
4.9 Furniture 5 5,000 0 0 100 0.0 5,000 | 80% | 4,000 | 100 20.0
4.10 Iron Work 5 4,000 0 0 100 0.0 4,000 |80%]| 3,200 | 100 16.0
4.11 BCS 2 1,500 0 0 100 0.0 1,500 | 80%| 1,200 | 100 2.4
4.12 Weaving 0 5,000 0 0 100 0.0 5,000 | 80%| 4,000 | 100 0.0
4.13 Water Pump| 25 200 0 0 100 0.0 200 |80%]| 160 100 4.0
Sub-total 0.0 180.8
5. Total
511-1+23.4 250.3 236.4
52124234 327.8 294.5
6. Gross Total
6.1 1-1+2,3,4 Including 5% of transfer loss 270 |Incl. 5% transfer loss 250
6.2 1-2+2,3,4 Including 5% of transfer loss 350 |Incl. 5% transfer loss 310
Source: JICA Study Team
) <’ '3' Partz
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Population
Household

Existing electrification ratio

Willingness to pay for initial fee :

0 12,229
0 2,082

13.6 %
K 23,000

Willingness to pay for monthly fee : K 680/month

(surveyed in June 2001)

Partz
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1) 10
2)
3 .
Q (ms) Discharge at Hosang Chaung in 2001 - 2002 Q(m*s)  Duration Curve

0.6
0.80

0.70 0.5
0.60

River Digcharge 0.4
0.50

IS

0.3

0.40

0.53 m*/s at max.

030 - _# 7 *:&'&&‘

02
0.32 m’/s at ave.

0.20 3
0.1 F10.23 m’/s at95 %
0.10 0.20 m’/s at min.
0.00 0.0 L
6 7 8 ° 10 1n 121 3 4 3 0% 20% 40% 60% 80% 100%)
2001 2002
Source: JICA Study Team
121
1)
1.2.2
i) Vin = 1/2 x (Vo2 + Vos) >1m
11) Vm = V0_6 <Ilm
) 4
_5_ Partz
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Q=V-A

o)

(m?/9)

o>«

2)

L>3h >2h

>2h

2.7

c-V-A

Q

c= 085
0.80
0.65

1.2.3 1.2.7) JCA Study Team

Source (

)
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Q=1.84-(L-0.2-h)-h*®

10

WL Gauge Reading (m)

Exampl e of Stage-Discharge Rating Curve

1.50
1.25
1.00 /
0.75
0.50
0.25
0.00

Q=5.15H2 + 4.19H + 0.98 |

0 5 10 15
Discharge (m%s)

Source: JICA Study Team
1.2.9 —
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DISCHARGE MEASUREMENT SHEET

)

Ouside Work Isie Work MeasuementNo.
- Depth () Velety Velcty Ara Dat [
h ; i Dicherge
I Mg | Y A v | Widh | Ao | Tl | Jesely
| I It | 2 | A i) diclarge il @ | o) | @ (m) | Obserer
w b T | (nf) me) W) t) | fo Recorded by
bank bk
) Condion | - Wind drecton
Wind force
: St
T Fnd
| Ave
. Gauge | Record
St
5 Water vl ()
il
; Ave
Tipe
, Curent | Coeffcnt V= N
Rfr Rod Wi/ Wet
Measured by .
’ Boat Bridge/ Fot
Celuaked by L
Checked
)
L
i Dicharge 5
0 2
Area )
| Ave velocty m
i
1210
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1/500

| Discharge Q (mfs) |
ntake

Tenk POWEf a4
v I|'

i ta T
o T =
. . L

- S Head :

Penstock

|P0Lh0ussl = e
W

*’*‘1- il e

Tallrace G
t i Efficiency
| Power(w)=98QH | |y=0507

1212

Measurement of Head
Using Carpenter'sLeve

Plastic Tube
filled with water

Measurement of Head
Using Pressure Gauge

1.2.13

)

)

1214
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Gsto measure
coordinates &

altitude Distance Meter

Clinometer

1.2.15

Portable
Compass

Source: (Figure 1.2.11~1.2.15)  JICA Study Team

) <’ -10-

Part:




13

)

)

1)

2)

3)

m/s

1,000

-11-

1.0

’\‘ Intake
4] Irrigated
| Area

o
i

© —__
Povver house |
|I’riga1ion SRR
Canal

Source: JICA Study Team
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0.80

Q (m?s) Discharge at Hosang Chaung in 2001 - 2002

0.70

0.60

0.50

o River Discharge

0.40

F .
030 :# & | o ImigationRequi
’ s~ 4

0.20 #E
1 . . Available discharge for

0.10 power gerjeratior]
0.00
4 5 6 7 8 9 10 11 2 1 2 3 4 5
2001 2002

Source:  Measurement and Assumption of JICA Study Team
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GPS

1/63,360
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17.0
I I I
Powerhouse |Namlan Mini-Hydro Development Plar|
Head Pond
[
|_Hosang Intake Site
16.8 \%\ Hosang Chaung
o
Yol
©
5
8
166 No.2 Diversion Channel = ’HTY_\
from Nam Pankan to Hosang S osang
&2 Village
2
Sink Hole
E 2
o
=]
16.4 —F
5 No.4 Branch point
8
@
-
g -
_ = No.3 Branch point |
£ o . I
g £ % Nam Pankan Chaung |
=162
£ |
8 No.2 Branch point | )
= I to Hsipaw
No.1 Branch point |
—
16.0 | Nam Pankan Bridge
No.1 Diversion Channel
from Kyutaw to Nam Pankan 0
Cart Track | &g
2
158 =
' Irrigation canal from — | S
Kyutaw Chaung 5
>,
3
Kyutaw g
Kyutaw Chaung Branch Village =
156 X
£
2 about 344 m
o
S o —
3 -
5 — Kyutaw Bridge
Kyutaw Chaung
154 ¢
230 232 234 236 238 24.0 24.2
E (97deg xx min)  to Nam Lan
Source: Field Study of JICA Study Team
141 GPS
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)
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(2)

1.8m x

1.2m X 50m

Apppendix-5

142

LOG OF TEST PIT OR AUGER HOLL

FOR BORROW AND FOURDATION INVESTHGATIONS

Fentine _F|§l5_l'_:!g-wt_igﬁﬂ_l_i:bl Project _H.i:llll' v dragis 1.'_I'_I'I'I:-l.|1.'t'|: ]
# Desigantion _Iniake Area. Coordmates_ _ Girgwnid Elevation 1134 (7)
of Excavation _Manual _ Approx; Dimesion of Hole _4*6% [4.5 fi Diavtes of Excavation 19/21-1241
[l SN | S ATV CLASSIFICATION AMD DESCKIFTE OF MATERIAL )
E FL AT [} NI AHAED "URHEL UH USSR AN B E AR PO T TSI
GRAMIH ESMME LAFIS [F1 _RREIE--FE D R L R T ) 1 )
H:_'_ rio 1.5  Dark grey, silty clayey soil with shell pieces, and vegetation rooLs.
2 it Wlodst, litlle cobesive,
sxzlaa [.5-2.3  Whilish vellow, caleareous sand, derived from ufla,
ikl PR L, nmioisl.
hCetal B 2325 Grey, ashy color, giliy Paloo-zodl laver, slightly plastic , moist, with
e - pieees of ol
T ] 3.5-4.5  Whitish yellow - caleareous sand, derived from tufla, with preces of
P tuidTa, moist, sofi , easy 1o excovaie with hand tools.
-'3.:7..-: o A.549 2% layer of paleo-seil |, Grey ashy color, slighly plasic, moist.
M - 4. %63  Whitish yvellow - tulfaceons sand with pieces of wil,
6.3-6.5 3" laver of pales-scil prey . slightly plastic , moist.
6.5-1.7  Yellowish white - tuffaccous sand g0l moist.
7.7-80 4" layer of grey paleo-zodl | sliglily plastic, molst
{ L4 Vellovash white - tifTaceous saisd wills J.lil\_'l.'\.':"i il pwll, 2ol | iz
i [e=1d.5 5“‘ lavier 1:-I'1:_r|."_|.' ;l:'.lm-._;l.l:ll L sfurated, soll
Source: JICA Study Team
143
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)

)

1)

2)

3)

4)

(m¥sec / 100km?)

(HIL)

-16-

) Potential Site-1
Main stream

Potentia Site-2

Tributary

L/H<40 Genera outline ik
L/H<20 Advantageoussheme e
L/H<15 Excellentscheme
where L :length of waterway
H : head

Source: JICA Study Team
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B,

i| Powerhouse
s |

Cross drain
at valley

Power Canal i

® De-silting basin to be located next to intake
® [ow velocity to regulate excessive flow & sand
® Steep slope enough to wash out sediment to river

® Intake to be located in a straight river stretch
A ® Side intake with weir or Tyrolean intake
L ® Sand flushing gate to be provided beside the weir | v |E\n

Source: JICA Study Team

153

Weir Intake  De-silting Basin Power Canal Head Tank

Trashl acks De-silting basin
Sl Intake Gate ® velocity < 0.3 m/s

way
/ Side Spillway ® slope steeper than 1/30 Spillway

Trashracks

. SandDrain Gate | Power canal
River Outlet / Sand Flush Gate slope 1/500 ~ 1/2,000 | sandDrain Gie

Source: JICA Study Team

154
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Penstock

Power house Tailrace

Head Tank
@ to be |ocated on stable ridge

@ capacity against |oad change
@ spillway & sand drain

Anchor Block

Penstock
@ to avoid potential land slide area
@ to be |ocated on stable ridge

@ to be located below hydraulic grade line

@ slope protection & drain along penstock

@ penstock directly from de-silting basin
may be possibl e according to topography

Source: JICA Study Team

15.5

.
»
.
1

Powerhouse

@ to be built on firm foundation
@ to be located above FWL

® drainage around

)

)

-18-
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D

1)
90 95
2)

1 I I 1 I 1 1 @
) Potential (Q,,,) > Demand =
z E
5 O
g ©
) ___| (@)
¢ 7/ s
A B
i a)

7 i _

4 | | T 2

Firm Powjer Oufput "2 %-

L\ - | rlgatlcrn 377 —
:l -l; SEIQENS :lllllll ll( *IIIIIIIIIIKII an llllllllllllllll SEgEEgEE S l
Ng@n - O ion Ferigd Demapd Qi
Min. Discharge
Source: JICA Study Team
1.6.1 1
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Potential (Q,,) < Demand

= @
g E
= 24 hourb Suplly with Min. [Powef Max [Power oot o
)
2 dr for 24-hour %
)}
O Peak Pawer Clperatipn I R
' e 8 s,
— a =
7 =
F ]
Max PowerOutpws F ‘,.f; A
LELRRT LRI DR DL DL L == fjf‘r K an IIIIIIIIIIHIIQ I:);K“l;ol;\;e-;opeatlon
A Deémand
. ?— N
Min. Power Outpgit v ﬁ_ ifridatibn E or Demand Control Qu
s
- e - —[> Quin
Nah - [Opergion Pgridd
Min. Discharge
Source: JICA Study Team
16.2 2
Type (Qmin / Qmax) (T'l min / n max)
Francis with horizontal shaft 30 ~ 40% 0.70
Pelton with horizontal shaft 15% 0.75 2-nozzle
Pelton with horizontal shaft 30% 0.90 1-nozzle
Cross flow 15% 0.75 guidevane divided
Cross flow 40% 0.75 guidevane not divided
Turgo impulse 10% 0.75 2-nozzle
Turgo impulse 20% 0.75 1-nozzle
Reversed Pump 100%
Source: Estimation by JICA Study Team
161
1 2
)
() -20-
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FSWL
V12/2l - h1
h2
Head Tank
Hg : gross head (m)
He : effective head (m)
|
hy : head loss between Intake & head tank He
h; : head loss between head tank & tailrace Ha
He:Hq_hl_hz_h3 hs : head between mean pitch level and TWL
X
y
TWL

e

Powerhouse | |

163

Source: JICA Study Team

h1
h2
Hg : gross head (m)
He : effective head (m)
h; : head loss between Intake & head tank He
h : head loss between head tank & tailrace H
V2 hs : head between draft tube WL and TWL ’
— 2
H,=H,-h-h, —z—g—h3
2
V7 12
goLhed
Source: JICA Study Team
16.4
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‘21' Part:
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P=98-7-Q-H|
, P (KW)
n
(m3/s)
H (m)
Q
area(A'BCDF")

PlantFactor (&) =

area(A'BGI")

=
: |
]
! P E —
E dy f— = i I R 9
1 L b
F '\\ Mgt dachisge _:_
3
F E :
A \\.\..--.-----I--.
= T
bl discharge [ ——— L
BRa T~ Mim dischangs
| far turbane
B Pesvent excesdance o G
Source: JICA Study Team
165

E;= & -P-876(

E; kwWh
P : kw
Q
PlantFactor (&,) = area( ABCDF)
area(ABGI )
| E,= &P -8,760
) 9.

)
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Factor
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2.1

-
Weir Intake  Qe-silting Basin Power Cand Head Tank
|
Trashracks Trashracks
Iside spillway Spil lway
|
|
1  — - - ==
T R ECrE ooy
1 Sand Drain Gate
Sand Flush Gate | Sand Drain Gate
- e e e e e e s owl
Source: JICA Study Team
211

1) (A)

2) (B)

3) ©):

1)

o 7 -24-

Source: JICA Study Team
2.1.2
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2)

3)

4)

30°

30 mm

05~10m

05~1.0m/s

0.1 ~0.3 mgm?

20~ 213

10m~15m

25-

214

Lol | 1

Sand Flush

Intak® ..

== Intake o

[ e

T s ——

H'_l.-.l

Gate‘

Skimmar Wal\ Trrilshracks

Flood Water Level | ::"—")fﬂ y

’ Intake

Sand Flush Gate
Source: JICA Study Team
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[ )
[ )
[ )
[ }
[ )
Floating o
. o
concrete welir
[ )
o
: 7
(Gabion | ©® 5
covered with S
TR |
Concrete) E P P
[ )
o
[ }
[ )
[ )

Source: JICA Study Team
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FSWL B
[
1) < Intake
o) WL
\v4
> 1=
a
- (EL.1) ? A\ _
IntekeH_.4 l
>
Welir Prdfile
> 2.1.7
WL - Discharge Curve for
Spillway Discharge & Inflowinto
2) > WL. (m) Intake
693.0
> (EL.2) O / 7~
692.6
/ L~ Flqw over
692.4 /—~T—spittway
692.2 /
692.0 //
> 691.8
691.6 Inflow into
691.4 pntak
691.2
> 0.0 2.0 4.0 6.0 8.0 10.0
Discharge (md/s)
218 —_
[

Source( 2.1.6 21.8) JCA Study Team
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1y

)

(H-Q )

Sequenceto Estimate Inflow Dischar ge into Intak e

| W Livrebay is known |

A

Overflow Discharge from Weir
Queir=CB(WL-FSWL)"”

\
| Whole flow enters the Intake |

N ¢

Yes

A

Calculation for Overflow
Discharge from Side Spillway

» Assume Discharge Qintake

Non-uniform flow analysis
from Head Tank to Intake

WL > Spillway Crest

No Overflow from

Side Spillway

X

W Lintake = WLforebay

Assumption Qintake is correct

——

Source: JICA Study Team

2.1.9

Qspill :

Qsp,']] = 184BH15

0=06-A4-\2-g-H

8-

(m’/s)
B (m)
H=WL- (m)
Q: (m’/s)
A (m®)
H=WL-

(m)
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2)

4. /Z-g-H
I+ f+f

229.

fe:

(0.1 ~0.5)
= 124.5n° L/DW?
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®
po gL |-
l. it - ]
and Flush Gate
B sem Py, SldeSplllway
° |
® Bt 3
Intake Gate Jn De-silting Basin :
i g Waterway .
[ 1 T
®
®

)

Source: JICA Study Team
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-‘-.\".,.-"\ -

LAk

L| IntakeGate |‘
o |«

Sample of Intake Plan

I
-;_'_,,a-_____,-'__, —--.::"——.___E P,

Source: JICA Study Team, arranged from DHP drawing.

2.1.10

Skimmer W al Trashracks

Flood Water Leve 1 Intake Side Spillway
'E'v Weir Crest Gate 2 EL.5
T EL.3 = EL.7 l:n
1: n,
|__. - r EL.6
Intake
Sand Flush Gate De-silting Basin Sand Drain Gate Power Canal

| Schematic Prdfile of Intake Structures |

Source: JICA Study Team

)
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= EL.1
= + (0.5m ~1.0m) EL.2
=EL.2+(1.0m~1.5m) EL.3

0.5~1.0 m/sec
= + (>1.0m) EL.4
= FSWL

1.0~1.5m/sec
=FSWL - (0~ 10cm) EL.5
1:10 ~ 1:30
< 0.3 m/sec
(2 ~ 3) x depth x velocity / sedimentation rate
=(2~3) xdepthx0.3/0.1= (6 ~9) x depth
( )>( ) EL.6
=EL.3 EL.7
1:1,000~1:2,000

<2m/s

Source: JICA Study Team

Source: JICA Study Team,
2.1.12
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1.0m/s
Y T i
Rvd
k(t bl =]
] (>
5~9mm 50 ~ 120 mm
100 ~ 150mm b ey
Thickness t =5~9mm
60 ~ 700 Width W =50~ 120mm
Interval b=100~ 150 mm
Inclination @ =60~70°
Source: JICA Study Team
2.1.13
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2.2

)

)

Side Spillway

=X

Sope 1:10~1:30

L
Trashracks
! Ls
| Intake
Side Spillway

(M9 = Q/ (Bxhy=03ms

0.1
m/s 05~1.0mm
0.3 m/s
, 1/10 ~ 1/30
L=(2~3)-Yh,
u

L (m)
hs (m)
%
u

(m/s) = 0.1 m/sfor sand grainsof 0.5 ~1.0 mm

~

N\
]

o o

Side Spil lway

Sand Drain Gate

222
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q=-184-(h-w)*?

J_B

o=

Where q :unit overflowdischarge(m3/s/m)
h : depth of flow (m)
B : width of channel

{¢(hl) ¢( )} w : height of weir (m)

2H -3w H-h 1/2

ho : depth at downstream section (m)
H -h.» h1 : depth at upstream section (m)

H-w h-w h—w

(

)% - 3tan " (—) , ;
H =h+Q%{2g Bh)7} (M
Over flowDischarge & Water Surface Profilein Side Spillway

)

Source( 2.2.1 2.2.4): JICA Study Team

)
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2.3

Weir Intake DesiltingBagmn — — — — Power Canal— — — — ~ THead Tank
1
Frashracks
Spillway
%and Drain |
Sand Flush Gate | Sand brain
B ——
Source: JICA Study Team
231
]
Debris
Siding of slope
° by overflow
1)
2) Sliding may be induced by overflow
from a canal in which debris enters
) the canal.
Source: JICA Study Team
1) 232
2)
3)
]
Side spillway to _ove;flovl\./' excessive
inflow
Source: JICA Study Team
233
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Source: JICA Study Team

Existing footpath or irrigation canal
may be utilized for power canal

Source: JICA Study Team
234

®
[ ]
° 1) 2) 3) 4)
5) 6)
7)

[ ]
o

Vmin = 0.3 ITI/S

Vmin = 0.3 -~ 0.5 ITI/S

Vmin = 0.7 ITI/S

)
)

-37-

Omission of canal, and utilization of
existing structures
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232
n Vinax
(m/s) (x 10°m*/s/m?)
0.020 - 0.025 0.3-04 > 8.3
0.020 - 0.025 04-0.6 28-8.3
0.020 - 0.025 0.6-0.8 14-28
0.020 - 0.025 0.8-2.0 03-14
[
10 m/s
4 m/s
[
2.36
o 20m/s
[
1/500 ~ 1/1,000
1/1,000 ~ 1/1,500:
Y JILL
17,500 ~1/2,000: Properly designed lined canal reduces
the canal size and the excavation
volume to convey the same discharge
Vi = 0.3 M/s Source: JICA Study Team
Viin = 0.3 ~0.5m/s 23.7
V min = 0.7 m/s
) 4
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Y “ nu

FSWL

)
‘)

0.012~0.013

0.014 + 0.001

0.016 ~0.020

1.0( ) : 05( )

1.0( ):2.0( )

-30-

EL.

L

Source: JICA Study Team

2.3.8

Power Canal Head Tank
Uniform depth for
desi gn dischar ge '\ /_E-A_
= FSWL
ﬁ . -
T, ety e
Uniform flow state at the downstream
end of the canal at FSWL

Source: JICA Study Team
239

Part:



)

2

A

L
2

A=h(b+mh) R-

b + 2hy/1+ m?

where, Q : discharge (m3/s), n : roughness coefficient

Q="R3I Q=V-A
n
For a rectangular section
A=b-h Ro_ N
1+ 2h/b \
For atriangular section
h(b + mh)

, b :width of canal (m)

<«—Db

h : depth of flow (M), R: hydraulicradius (m), | : slope of canal
Source: JICA Study Team
2.3.10
[
. aQ? oA 0D n? Q.»
b+ 3 - 473 (=)
dh gA ob ox R A
dx _aQ 2 aA
gA ® oh
6 2 Appendix 2-1 Appendix
2-2
1 (a) (b) ()
(d <03 m/s (e n = 0.014
(f) =10x10°m¥sm*(  )~8.0x10°mY¥gm?( )
[ @ (b) <15 m/s
dry stone masonry <2.0 m/s ( wet stone masonry) (c)
n=0.032 ( ) n=0.025
') _40- 4
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YT T

At e et it et med e

Sone Masonry Canal Concrete Canal
Source: JCA Study Team
2311
i @ (b)
(© <30m/s (d) n=0.015
crossdrain

T S e oy
- —— g S

R T
Power Canal

2.3.12 2.3.13
® 1/50 Source( 2.3.12 2.3.13): JICA Study Team
® 60cm
°
°
‘)

4
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