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Head Measurement Sheet

Angle a Height H(m) between
Distance Between between two two Positions

Position | Two Position L (m) Positions H=L*Sin a Remarks
1-2 Ly a, He= Ly*sin ay

2-3 L, oy H,= L,*sin o

3-4 Ls as Hs= Ly*sin a3

4-5 Le Q Hs= Ly*sin ay

Total L= L+ L+ Lyt L H= Hy+ H,+ Hi+ Hg
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Pre-Feasibility Study Form- Hydro Power Sites

Survey Team Date:ais / /

posh fae SSaT gl gl e o

No Name Pasition, Organization Signature
a5t 4343 ¢ Ciiga Limal

1

2

3

a4

5

Interviewed Community People
S/N Name () Address and Cell phone # (sted (5ildd ol 43) Occupation | Jisl)

General Information of Project site:
lasles casat syl 43 alis o

Province <u¥s

District sl Nearest police check point

d:tu_,éuj_'ﬂ_,l Ju’ﬂ_,e_i‘_‘g_\‘)_id“gm
CDC and its ID Distance from motor able road and
B8 gl 1s0 sl B o type of road

s g o) illa S

Site description

pm e gl
Distance from the district center
S Sl {r-,—"l]-'-‘ BEECRy SR Ji}ﬂj_s 4 km

Road condition from district center to site
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Any security check point along the Site from the DC
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Electricity Demand

L0 43 Ly

(verify data by asking different persons and use your own observation before filling the form)

(oS g FL Gy 4l Ll Sl Sy s il L] st sl 2 te S5 e

Village 1 Village 2 Village 3 Villaged VillageS Village6 Total

Village Name

st S

GPS Data of the central Bazar
[U-PRO NS KT ST

Distance from Power house ( Km)
il Beslf 4y Jisa g a

No. of People
el Sl s

No. of Families

e 51580

No. of Houses

e G558

Shops/workshops

4308 50 T ey g3 LLagp 3 s15h 3
415038 5,5 b )

No. of 1-phase connections

Saslad s g

No. of 3-phase connections

Saskad o jls g

Note: if the number of villages are more than 6, please use additional paper and provide all the information
Sy aglee Jf o) g lals S 4ss il oo d eS8 s (Hiiee s o 4a8 ppi 4l el o o aSiaiply
Socio-economic Status
e il ol — al 3

Main income source of the family

through livelihoods
sl 2155 058 2 akm g e salse o

Average Income/month/ Family

e s T )80

Average Expense/month/ family
cufl Hala 58 (2013 S Cutlie a4y

Current source for lighting
Al s gl U2

Communities’ interest for the
hydropower (include comments)
osm o il sa) 2o n s Fhmadlan
(srenls) 42n

Possible productive use from electricity

in future (e.g. Carpentry, bakery etc.)
sl A el alda £ S0
(s . HS5 ne)
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Land Coverage under the project

ELOR RPNy BN
Types of Lands Irrigated lands Rainfed land Garden Forests Governmental Total
Sk s R Sifayl | sas Ll o S DR s | Sas A dsi
(St [ET5EN (WY
Coverage darib darib darib darib darib darib
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Existing Enterprises and social institutions
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# Expenses [TSL3 # Expenses | U5
e S Be 43338 ga e S5 K e 0 sl “isicke
e wloufls | 4igcle el s
1 Retail Stores 11 Hospital/Clinic
Al S8 Ssa s Sl sy
2 Tailoring Units 12 Veterinary Clinic
G580 S35 s S e
3 Metal Work 13 Schools
PR SNATIPY S PP
4 Carpentry 14 Police Stations
SIS 43538 e seailay
5 Flour Mills 15 Mosques
HBY] A3 e g
6 Hotels and 16 Community Centre
Restaurants 43538 e 15 sl o
43500 ) 4300
7 Oil Extraction Plants 17 0il Process Centre
ipaeg Sl ITCPSTEIEP P Pt
Ko
8 LPG Stations 18 Chicken Farm
Loy M g dha PERP LN
9 Pump Station 19 e
S kAL
10 Stone Crashing Plant 20
LU PRPENEL Wil
gidle Kl
( )
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Current energy source

et g0 sism e 2

Solar Systems ( if applicable)

AT

Beneficiaries

Szl

Total Number
il 53

# Using Solar
stad S5l 43

% Using Solar
PR R |

Remarks
418

Households

PERES

Enterprises
e 51y

Social Institutions
A3 )8 ja Al

Solar Cost
i 10

Solar

Battery
ok

Inverter

Sapdly iy

Other Requirements

s s

Cost in AFs
an silal 4y

Heating and
Cooking/Family

A agd e SRS
$s0S JusS

LPG
K ad

Woods

Coal

5 L SVRTI

Others
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KG/Year
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Unite Price
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Main Agriculture # Price/Kg (Minimum) Price/Kg Covered Lands Total Production in
Products ap e al Sl a0 (Maximum) Jarib or % a year
Slalsi o G L egsloon sl Ssl€ama | 4tds 2 Seta Js S I8 ma
a TP RPN Gl 5
1 Kg/ Jarlb AFS/Kg AFS/Kg Jarlb Kg
s/ H RIS sl 4y W8S o i) 4y 2SS o e T
2 Kg/larih AFS/Kg AFS/Kg Jarlb Kg
(RIS PR LY siadl 4 S IE o PECEL PP P11 PR JETYEN ARSI
3 Ke/ Jarib AFS/Kg AFS/Kg Jarib Ke
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3 Available water at the main source (m3/Sec) minimum
428 4T sl o (Sdim ey

4 Current discharge for Micro and Mini Hydro Power Plant
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PR
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22 geographical location of project sl g3 2
Uil ga
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WEIR AND INTAKE
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The weir helps to limit the effects of variations in river flow

For weir maintenance, use a stop-log gate
or a sluice pipe with flanged and bolted
close-off. A sluice is not needed if the
intake sucks debris through and so
remains clear

Cross — section of intake
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- channel flow P channel flow
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Penstock pipe materials for small-scale hydropower plant

Resin Pipe Iron Pipe
Ea;’;i Vinyl Chleride Howell Pipe FRP Pipe Steel Pipe Ductile Iron Pipe Spiral Welded Pipe
Characteristics *  Most popular * Basically * Plastic pipe * Popular choiceto | * Often used for water | * Some examples of
material for a resistant to reinforced by penstock at a supply. sewer, use for a pipeline
pipeline as it is external pressure fiber glass hydropower plant irrigation and * Mainly used asa
frequently used for but ready-made | * Used as an * Reliable material industrial pipes buried pipe for
water supply and pipes to resist exposed pipe and due to established | * Cenerally used as a appearance to
sewer lines internal pressure can be made . - buried pipe although hide a spiral
; - ds techni R
*+ Effective fora are available lighter than esign techmques exposed use is also welding line
pipeline with a *+ Relatively easy FRPM pipe with a possible * Can be used as
Sﬂflall dis_charge .fahrication. of thinner wall as it * High resistance to steel pipe piles
: Rla[ﬁl vanzty of Ezgt'; laerasplpes is not subject to both external and
feacy-mace D easy external load internal pressure
irregular pipes welding
* Often buried due * Basically used as other than snow
to weak resistance a buried pipe
to impact and large
coefficient of
linear expansion
Maximum  Pipe | Thick pipe: 0300 02,000 03.000 approx. 03,000 02.600 02.500
Diameter (mm) Thin pipe: 0800
Permissible Thick pipe: 10 Thin 2.0-3.0 Class A: 22.5 133 approx. 40 15
Internal Pressure | pipe: 6
(kgffem?)
Hydraulic 0.009 — 0.010 0.010-0.011 0.010-0.012 0.010-0.014 0.011 - 0.015 -
Resin Pipe Iron Pipe
Hard Vinyl Chlorid
Pia:e ny oriae Howell Pipe FRP Pipe Steel Pipe Ductile Iron Pipe Spiral Welded Pipe
Workability 0 Easy design and 0 Good workability | * Good workability | [ Inferior O Inferior workability to | O Inferior
work due to light due to light :i’;::i;l(')ltlﬁl]: o workability to FRP pipes workability to
weight and rich weight need for on-site FRP pipes FRP pipes
variety of welding as a
irregular pipes specially formed
tubber ring is
used for pipe
connection
*  Steel pipes are
used for irregular
sections because
of the limited
availability of
itregular FRP
pipes

Water-tightness

0 Good water
tightness as
bonding
conmnection is
possible

0 No problem of
water-tightness at
the joints

0 No problem of
water-tightness as
the joint
connection
method is
established

0 No problem of
water-tightness as
the joint
conrnection
method is
established

0 Good

0 No problems
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Turbine Runner | High Head Medium Head Low Head Ultra=- Low Head
Impulse Pelton Cross- flow Cross- flow
Turgo Turgo Multi - jet - Water wheel
Muti-jet Pelton | Turgo
Reaction - Francis Fropeller Fropeller
Pump- as — Kaplan Kaplan
turbine

Table 6. Groups of water Turbines
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Sn | Turbine Type Specific Speed N.
1 Pelton Turbine 12-30

2 Cross flow turbine 20-80

3 Turgo 20-70
4 Francis Turbine 80-400

5 Kaplan Turbine 340-1000

6 Propeller Turbine 340-1000

Appropriate Turbine for different head
O e ol 1 ) aliaa o

Sn | Turbine Type Specific Speed N,
1 Pelton Turbine 12-30

2 Cross flow turbine 20-80

3 Turgo 20-70

4 Francis Turbine 80-400

5 Kaplan Turbine 340-1000

6 Propeller Turbine 340-1000
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Category of clearance its distance for 20-Kv line

Category of clearance (20 kV line) Distance
First degree clearance 3 meters
Second degree clearance 5 meters

).:)J o)UysfﬂoA.Lol.‘?o‘)l4)9#‘090&9'41;4[30‘»4;9_\954\‘»094G;Jsglfbmslwlﬁssoéwgnwxmb
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Clearance with regards to roads

Vertical distance  from Horizontal distance from
Voltage level topmost part of the building tbhe closest part of the
uilding
20 kV 4 meters 3 meters
230/380 V 3 meters 1.3meter

65""?‘ 61.@[5.) o)uL;Sé)Ugdésjs)lsmé)gfonw Lsu\ayb . 6:1.9‘ 5‘ 609.@5— c5)J le.»al& 4]5.; °5‘>~_):’9'A o)L;J}:J‘O5‘>

sole
Crossing main | In parallel with routes
?;c::léalge (l;.'.:;s:i:-lga d routes, lanesand | and also in smaller | Rural walkways
garages lanes intersections
20 kV 7.5m 6.7 m 6.1m 5.2 m
230/380V |[6.5m 5.5m 4.6 m 3m
( )




(c) ketabton.com: The Digital Library

Lo A sSsagl 2

Clearance with regards to building

H.T.CONDUCTOR CLEARANCE
FROM BUILDING TO CONDUCTOR
L.T.CONDUCTOR CLEARANCE

[I | FROM BUILDING TO CONDUCTOR
& b |
S

!

| 1

| .

| 3.00m !
1

—| LIMIT 1O

CONDUCTOR

3.00m

E RECOMMENDED

117 NOT RECOMMENDED g‘l’
‘ P —— E|
.‘ |
E‘ﬁ |
! FROM BULD |'
‘ >1,30m |
| I
‘ POLE |
LOCATION
1 ]

[=a]
=]

'r
|
|
|
|
|
|
|
|
|
|

444‘#444%4_?4#;4 *kﬂgkgak\_u
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|
|
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|
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|
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THIS SPACE SHOULD BE CLEARED OF
BUSH THICKET OR TREES ALL ALONG
THE LINE.
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(o lelye ily o)l b e 5 gare (2liia 595 ¢ 5log sl (g0 b e o 3 ()

Recommended height of Supporting Structures

Voltage Recommended Support Length
20kV 9m
Low Voltage 7m

(srogl 453 b b oSz o) (e s pd 0 0] 5wl L5 o s (D)

1
Pole setting depth = Pole length 9mx1/6 = 1.5 m

(Size of Poles) o3la5] gocw o

S gz oY 65 Jsb (S S Slhame 4 b alobs oz il ot 4 LS ol Ol Ciege 5 ojluil s o
(§9NSE (S Do &y JSb g ye 0 o3lil S 0 0 ) bl e 5 (gm0 g 0 g (g5l o i

Concrete:cy, oS 210 kgf/em?

Reinforcement:cus&i SR235, allowable stress iswss Jlié 5 shaa
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1400 kgf/cm?, 19 mm?

Dy = size of square on side of pole ojlasl a0 3 195 (5928 it o

D
_d
Pole span: 50 m m
cable size:70mm? ement] -
length| height | maxirmum i mum sum of | D, | reinforcement| 4
V|
of of pole| MomMent by | moment by| moment| (cm)| 19™™ (°==) | (o)
pole pole cable
Tm| 58m 204 898 1103] 20 8 4 forLV
9m| 75 m 388 1155 1543 23 8 4 for
200V
cable size:35mm"
Length [Height |Mesimum Maximurn Sum OfD, [Reinforcement|d (om)
Of pole |Of pole|Moment ByMoment EvlMoment 19’ (pos)
Pole Cable
Tm| 58 m 184 583 767 18 8 Afer LV
9m| 75 m 338 750 1088] 20 8 Affor 20KV
cable size: 16mm’
length | height| meximum maximum | sum of | Dy | reinforcement] 4 |
i F i
pole | Pole cable |
Tm| 58m 174 519 693 17 8 4 forLV
:‘zg).\s Qguolgs ‘:_QJJY b w
ol o155 o o) Sl @

sts‘ bgj‘ AJ[J)ALMQ.
(o9l bl b (Y a5 5l ol g o g3l o @
(S Sy 950 650 4 (S

5

- SO
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(Conductor, Line) G b s e — 0

G gopw 9iliee (6351 (59 lgs L0 0 (o2 (69 (olo g it 0 o)
gobatdl s5e ‘54)9_..0J| "D (s L 6AJ9.~¢J| S5l werd o 590,
g eales

(Transmission and Distribution) J&og ol Jgo;d ©

P90 3 Ui (52553 (599,25 45 95595 B o 0 (29> yoly &l Lt 63 5 (7 00 L)l &5 (S 9liiog ol oo Lo
(edg ¥ ccdgV¥) (S (MHP) 4 xS 5Ll G o 5050 sliag ol g0l o (S lewslidlay . g0 Lo 50 (550 b aigicd sLiog o
9 4390 4 (6 ily 0yl (& Jgoged @398 o5l 0 (550 Wyl jo) g0 (g gluS Ve L 2y LS 7) a5l yo) 250 0

ol gobasl Joopd ol biug Ltu o (o2 - (o5 p92 (S cily J 4 6 95595 B paae (S (MHP) 2 4y (g2 9 (o7 g9 4 1o
G,SW|)IS¢UJ)LJ9WMG>4$> (o ples Ll
ol 230 (2lsn o woile ol (gola (@) it . g8 Jo)5 4390 & ollag ol glgopd o (g50 2l9n Ltu o 0 9o (cogee &

5 Jh ol

gs_fw‘;sfa}d.gﬂ LS)'?SJ”““’T)KLSJJ(C.L‘U)' oﬁv-ffangﬂao)U(JjY\“' cﬁ»ij’ ')UJ)L,JSW.)
J.i;wsl(3phase,4wire)o}lé%s)ak-ﬁljt;:.lsggo.ggwiﬁwwgwdgp§ﬁ5wW|le9m%§}lo
(4 wire system). g3 038 ¥ e 569 )9J . g (single phase (2 wire)) ¢;l8

Sluls 5y o .60 golo g olgod o Ly o (S g50 oleo 4y (Aluminum Reinforced Steel Conductor (ACSR))
Ved b S i o)) 4 Gluls L. (Voltage) g, ol 5 o Jsb o ase o gl ot 6505 (S (550 gay(voltage drop)
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dumilowo gl Wiglgo 198 (G932 O gl S gl Yo (T g0 4 glgoid o

(Lin Sag and Tension calculation)

(Sag and Tension) _giuS gl  gnos
00 fg90 adl> o)l o s Sag by ies

(S 5250 (59 U e 5 g 099 0 2lgg Jgd 00l 4345565 il gites 4y gt b g e it 5 )Y 4 LS e
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Sag in overhead transmission lines

SrOSr &S (b Jfs S S olax o bigsle (Z o )l (S EEs 4 gl S e s gl g 4 L lige
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( Conductor sag & tension) uiS gl guos 5500
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(Calculation of Sag in Overhead transmission lines) duwlxo aos & (S gigid 4 gJgosd s Luisp o
Myda‘Swsl‘;OOSJ.?LQ&AJPQJm‘;wbwffw&@wléwbwéyw‘:‘}moﬂOLMM.:).’Q
A‘dgﬁled;&fwoggooloo))b;@)lﬁmoﬁ.Goéangb@)oogsoyoﬁ&‘ob‘dﬁawow‘;f
O‘_JLQ,owaslj.:}oLsovb)s.sﬁkssjaﬁbmwowmobwémcb44‘5”%59“5”9&15(5:%;0@069@50%3
ssfwl?m ,M.».Ms W 5‘ W" f"'w

(When supports are at equal levels) g5 (5 axbaw sglwwo 4 2 SISl (WD)
&2 S5t Jog dbhB s O (2 Gz g 5 )5 4 (S e ) b (golos (2 B gl A ol b gglSSl 990 0 o 52

:“?-?“:5”%'605;(mid_span)gly‘ﬁb#@u&“°wwﬁ&;&g%mo.(9,:}:‘_;!..\,,)%;&“)6‘_\33;)
Job b iy gzl o-1

€”|5%%J}b°wb@5-w

(S oy GRS - T

05| obo;so;.u}b.?u'@s;uo)sw‘dmsmbmbubo);d&omwsjyywé#ﬁéwbmpo

6.>L>L595J,a.c¢54>);OPAJW.>6>4S|9$-o5o(OP=X)6of|foﬂ6~bf9@€uloJ5bw

95 Jos b ly X/2 4458 05 oz (s WX paw s (a2




(c) ketabton.com: The Digital Library

Ll 0 (A oSl D

§§&$6&ng0o@dom9§5ﬂ§$”o¢

Ty = wxx X
4 2
Y= 3T
(S Jog sl Y & (S (Bl A) 5l g0 ) o jo) glgi 5 ez

©oy=S ol X=1/2 (Gl A »

_Mip) _wP
S, 5 = =5F R

(When supports are at unequal levels) (g5 S axlaw sglwo 41 2> (595 (&)

(§O (9 Wig)) Bgepw (Gl gt (L (xlaws (golue 1uE 4 (o7 9y "lages g (S gerw )b 4

1§09y (50 (55 4xbams (goles 2t (o e 5 9t L gglSSI B gl A S s (2 (b o 5V
000 a4y 553 5 o

Jsb b oily (Span) s>l 5-1

D9l b g godans o G 5 99lSSI L gt 993 5-h

158 0 d alols _sxdaw 3 0 131 (A) 3 X1

a3 0 d alold b K> o(B)s-X2




(c) ketabton.com: The Digital Library

Ll 0 (A oSl D

9060 099y 0503 (Job) (gl S e o Wi oS

L
llr'Il

SIE St - 2T

2

i WX
Sag §, —LH

x1+x2 =1 3l,l0en

Now 5-85 = '2"!1:[15 'l:]'zir(-‘z*‘l)(‘z"u)
=5 = 3 (u-x) [0t x=0
But $=5, = h
wil
k= o5 ln-x)
or =% = 20 i
Solving exps. (i) and (i), we get,
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(Effect of wind & ice'loading on electﬁcal transmission lines )

Joe ol A 0390 Jo e b 550 (& S o0 celia o) g2 (250 Jlojgi ol (ST o (Flgr Jgey98 6,92 o)) Sag o
$O9e 039 T 0 (gl (Y LB 0 0L 8 Glajen gl (B Jigrg SIS b g & s (B SIS (S e 4 Djg0 po 4 (665
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Ice
coating
@ -
t v e e W,
(1)

.6‘)

(w+w)

(i) (iii)

2 S Jsb 092y 52 4 039 S e o

3
I

Jov+w,) +(w, )

weight of conductor per unit length

conductor material density X volume per unit length
weight of ice per unit length

density of ice % volume of ice per unit length
density of ice x % [(d+20)°—d]x1

density of ice x 7 (d + 1)*
wind force per unit length
wind pressure per unit area X projected area per unit length
wind pressure x [(d + 21) x 1] 1

nu

1555 0,9 anlE > gogas S aglia 00 pus ()
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Ground Network
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transformer transmission line transformer transformer
(substation)
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THREE-WAY - electrical outlet 3Wire
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. Jol

Z-Wire.
Power Source Ground s 152) WiringDiagram21.com

(Design Considerations) _psxiuw w50 o
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-9,y Ololae
(Estimation of Electrical Load) Gl L 8 a0 o L..w YR

Lol o gintidite 0 a5 )b (e o Lt o+ (6,05 SIS olol 4 [ ol 0 529595 0 99l Lolis o (65515 o)l (g
Gu.ul?ué "Loyo.c.oo o)L:JB)yGwL)Q‘Jl?OUcuy).:}b‘&Ob‘@ws)oba@@wfy)ﬁotslso6].«5%‘uu‘.w|du
ol (Fbg 52 )b (segeme 59 Jog o 505 9 (S A ly VoV e o)l 5555 (60 Lol Lt 9 51955 3 o)1
(S (S ES9 L4 xS (g STl Jlgilisa b gt jho . (o5 WSS b gt o i 0 95 5 (b alme
(Sl Loles o (Electrical Load) )b plaag o

Load Estimate for Micro Hydro Power
S a8l e Ll A o Lidy 5 e S0

Household Demand
] A Hosa

Sn | Description No | Unit consumption Total Consumption
M Q_EH Ja‘} J b_il__)m dﬁ

1| Light 4 25 100
Gy
2| Fan 2 30 60
455 b

3| TV 1 70 70
s s
4| Other
oF

5| Total Power for each HH 230
S Jgd p eSS s
6| Diversity Factor 2
oFSEE s

7| HH power 115
s 3 S 0
8Ben. HH 100
058 (5 3l Afiane
Total Power for HH application (kW) 11.5
(cls LS ) SIsd 3y ld B pana ) S0

w
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Demand for End use Application
P Lals s s sl 8 gl

Sn | Type of End-use No | Unit consumption (kW) | Total consumption (kW)
gsids Sl (< 55L8) i pms 22l 5 0 (S 54dS) 28l J 5
1| qil 1 & 5

-

2| Grinder 1 3 3

¥ S

3| Furniture 1 2 2
2

4| Shop 5 0.4 2

(S 5

5| Other
oF

6| Total Power Required for end-use (kW) 12
Ly s adgylad S ol K gy o

7| Diversity Factor 1.5
DFS g gl
8| Max Power 8
S el o

ch”ngloyggau@xgwgwﬁw,z@gogl (end use) oolazuwl g@%gj;&)éfyaf
80 (BB Slggl SN (L oo (maximum) ool olgi 5 Eise 3 golisul Sled of Lolis o 5,55 o (total load) )b Spae

(Power Calculation) duwloxo luin o &
oo (Powen) b Sles 5. (g5 Al 5 bty o) a5 (g0 al 93 5 (6 I L5l &6 (D) el o (Q) (b2 o9l & 5oL gpule 52
Ol gl 0 08 (Silbe (o7 (615 W53 0p (gid 0 by gl el 0 13 (2 (B, S s anyd 4 9B Sy pnla s
 FhB N & gliz d a8 Slap gl (S ompg a0

208 gwlo dlsles (Power) o

Net Power Output (Pnet) = n*p*g*Q*H Watts

n = Overall efficiency of the system S50 a5 s 1)
p= Density of Water (1000 kg/m”?) C3US gl 5 p
g= Acceleration Due to Gravity (9.8 mfsl}
Q= Design flow (m’/s)

H= Net Head Available (m) ol vt - Q

2 el &l (o) 3l L LS 5

AKA J

—
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eyl Ll -H
(594 ddgi Lido 0 0 95 ¢9, 5 ol by dbgis )l Jgi 1o y9e a5
............................ (Power Equation)

MT'/.SOLcwgl§oJAL;‘ag,;9x.;c},,§|O}la.;o“sf@wJL&;‘;Io5|@L'oa,,lgsmé{bowﬁs‘@L‘oJMogslﬁpg
liter per o)l )L,2 o gl (M) o, glas | o liter per second (Ips) o, (g w8 olasl Q s gl ¢ -l syl g=10m /s 5 gl g5
s 00l emls 2B glo S second (Ips)
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ilxo (5595 0 Lidw 2 (5295 929l & 4595 4 (S o

509 6 Y & Jge 98 ¥ & xS gl o

I. Q=AxV
> A=WxH
W=wl+W2+.ceennenenn. + Wy
H=hl+h2+.ccevenen.nnn +h,
> V=£x0.75
T
L=L1+L2+............. +L,
T=tl+t2+ . iiiiiiiinnnnen.. +1,
S PN G 4zS 9l 0-Q
whmc_la.&aonlSo—A
' e JUlS 5 - W
05m 0,4m 0,6m E.La")l J Lss-H
c,‘.c,.oyslo—V
CANAL
& SE9 & o Jsb JLB oL
oles g o= T
&sﬂyslo‘;{w‘b)&)ﬁxéLﬂJOyﬂQ— 075
W = wz 223m
Y= 0.5+O.4+0.6= 05m
» A=W xH=223x05=1.115m?
| = 30+30+35 o) o0 o
T= w= 40 sec
2
> V=L x075=1%0,075- 0503 M
T 0 sec

Q=AxV=1115x0.593 = 0.66 ,,

sec
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He=Hg-(Hu+Hp +His)
Where: He - Effective Head
Hg - Gross Head
Hi - Loss from intake to forebay
Hj ; - Loss at penstock
H; ; _Installation head and Loss at tailrace

1. H General = hl + h2 + h3 + h4+ ............. +.h n

H=5.8+1+1=7.8m

2. ngoss: H Genera —H —H> —H’”’
%gﬁ)ga.é&wﬁsoqjl‘x_s%&LéJ)lyglagSJblSmg—H’
Mb@;gg&oyjlojlw)yo—H”
Mbé)%%f""-“@Po-.‘.-.’)53°“5)9-"‘°“-'o—.:-.’)93°‘H"'
Hgross=7.8-05-0.5-05=6.3m

3. Hnet= ngoss—(5'10)% ngoss=6.3—0.3=6m
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5)9‘)44&)Y4JJ9A)93§&4.‘U3UOJ[450

L. P power = QX H gross X 8 X € efficient = 0.63x4.25x9.81x0.5=13k,,

(sz“’ g_i.’;”a:).x.l Sl o c)93‘).2..>¢ U“")}’) w)..o yLuL.o O € efficient ¢ J...?u.» kﬁS‘o}; Sg ¢« &l&.:)‘ uaJBngoss 3 4.759.:5| S —Q

o Br @l 1445 565 SR

LA G 58

558 el o o lalia (ow pia () 80 O e Jad (S LRI 4

13

l. Prubne = — ~— <~ <= 16.28 =16k,
! 08 0.8

el Al s

991y 45 Y c;"“’“) J90y9% geio b gl i o

Installedcapacity 3 16

- =13 = 27.87kvA
P, xAltitude, xTemparature, XELC 0.8x1x1.06x0.88

. P Generator = 1,3

PGenerator =22 kw= 27.5KVA

o g b ailal s -13

.0)lg5 95 o - Installed Capacity

555855k 559,952z S9N o - Py

03 (g ) asS Joaz 3 oz 03 4aS 43S 50 1000 5 eyl (o s (o7 ;9588 )9 a5 xdaw aljsiens 5 - Allitude
(&S Sl asd Jgaz s 7 088 (73 &yl o - Temperature

e (SS995 JomS o -ELC

L e )
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O gl elyS o
T12

Sy GPIOVA jad g 09l 60 Ja¥e v 33 (S Gy VW (S old ol S 4

Fha oY e Jgay90 oV A peds 90 L E 2 0 g0

runner * min ut

@S dss (S DBl & b )il yim 248, laar 5 (A1) 45 Y i H500 sl e a5 S ipae e ¥ s Gupsiaas

II. Nr=266x4=1066 round / minute
5290048 (Y 48 Jsa 8 (g2 al Hhad (b 550
. Ntx Dr=NgxDg

NoXDg  1066x5
N, 266

IV. Dr= = 20inch
olas 190 0 yu )95 0 =Ny
olass jg0 5 4950, 5 =Ng

)Ja.'ég.l,_gao.:,‘)pa-DT
)Ja_'é&_g{‘a)ylj;?a-DG

9)9|)43‘_,‘:§143J94)5_é‘?gx§/4]&.ab'ub‘:519>‘o%?o

V. Tjet =(0.1-0.2) Drunner =0.2x300=0.06 m

s loJsb 550
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w Lo 023xQ _ 0.23x0.63 _
' TwHue  0.06v4

1.2==112cm

&3 Rlr ey gk 5y 0 6955 5y ol (Fo gl 4 s oz Jsb (B )8 okl o

VIl. Bo= 112 cm

3
VIl Q=T jexBo \[2xgxH ,, = 0.06x1120~/2x9.81x4 = 0.637 = 0.595M /[

909 8 Y & Joo)98 (g0 & had oz

IX. Djt=0.54 \/6025 X L = 0.54% Xi = 0,36=36cm
Hnet . Njet 4 . \/1
olass g5 500 N jet
domloro 9y pss

S5 Js S A4 (6592 950 (0L 10 5545 0 5 alold (55900, M51) g950ms & (S g390kis pos 4
63wl B0 ga)sce wgslo S 6,8 Swy
(g3 (S abaye 0.2 Cepuggls S, M54

(6 ouad 10 e by xS ool il of abliol

S5 mslome d s o olsl 4 (7 5 gl e L3l o S JUE 4

. Qmuke=Qx1,15=0,6x 1,15 = 0,69 m>/sec

coluw o2hiosaiwo

1. Amm:g =0,69/1,1=0,65m?>
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955 I (25 JU S 00 glie 120 0.55 5w oo L5l gl

A
I, W ke =F =0,65/0,55 =1,2m
(8 o 1.2 pye dgyw o

IV. A= 1.2%0.55=0.66 m2
axS gagl S i o

V. H ke =0.55+0.240.1 = 0.85m
&Lcu) 5.35‘ S \AJ‘-?).AA’Q_O 55.

L L.é'”?iy .)..\.2.})....:.)—0.2

6)9";;‘4? 6‘-\-")!)-' §)9—wé &LO.') Y] %;ﬁ'.[a.wd.‘ygl >-0.1

:LS'Q‘Q)‘A.aij‘&JJ{)wD?L:gso)JA1.2&[&3)‘&;0&%5‘0%;%45

VI. Q=Ax C,/2xg(hr — Hn) =0, 66 x 0, 6/2x9.81(L.2 — 0.85) = 1.0377 m?*/sec

Sl Cie e L LiSGs g9l 0

VIIl. V= %= 1.0377 /0.66 = 1.57 ;s Ok because (1.1-1.5)m/sec
e gagl 3-Q
e s oA
.%}xagllﬁ%.?okjblfa—c
s (S 0-g

(c'l_g_,)| 9_39' .)Jl&lfds‘ 999‘ QMQ“""’J‘JL’hn_h"

w&&%oﬂdl54>Lla.w9.:9|oyws)al)bwystBAau)lmwyjlo

VIIl. Q=AxC+/2xg(hr —Hn) =0, 66 x 0, 6/2x9.81(1.5— 0.85) = 1.4 m*/s
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I.

II.

II1.

Iv.

VI.

Acm=9 =0.63/1.1=0.57 m>

Rcanat = 0.5
Heyy=2r=2x03=0.6m

, 4r
B Canal = —. =4x0.3/1=1.2m
SInx

Hcapa =h + freeboard =0.6 + 0.3 =0.9m

(v} (0.0167x1.1)*

S anal =
Canal R1.33 031.33

002

\

dmolzo JUIS 5

\q

Ll 0 (A oSl D

colue JUI

e b e 55l 5-Q

- 59190 (o 49l (7 o5 T elad ol o (SIgymsla o

_Shha  JA=05 /Lx 057 =0.3m
2—CcoSa 2-0

-9y9h 6 oY )] Jbymle g9 Lig) s ge

-955 1o 2o Jbymle g9 23g) o

. 0yi0 0.3 ul?;u‘é)yéjso

coolo gl )l sogos JUIS o

RETIO) Gal)m gs’L"’ 69*” J.:9J o>-n

ot Sy ymle -R

- o8ls Blalis sagas JUIS s
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VII. Hloose=LxS=100x0.002=0.2m

\/Axg \/0.57x9.81
VIII. V¢= = =2.36 m/sec
B' 1

IX. V canal < 08 X V c= 08 X 236 = 1-85 m/sec

1.1 mysec<1.85 mysec Ok

Ll 0 (A oSl D

w)l)ido@ww)yuyGSfQubuAao).\.osd.‘d).«}ds

oS de pu S pa 0.8 Aol de o JSSa

dalomo G 3y 9l (S9lz O

. Q=CyuwxL spillway (hoverTop) 15

II. Q=Qx1.5=0.63x1.5=0.945m3/sec

. Hyyerrop = 50% x Q - 0.05 = 0.5 x 0.63- 0.05 = 0.265 m

VB __Q _ 0945
' Splllway CW (hoverTip )1.5 1'6(0'6)1'5

AR

<955 0,98 p9 09ard 50 aygl g

995 I (ool £l (53200 0

el Lol g9l 00.05

S5 o (oolo o ye sslz 0

asgl 8Ll
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V. Q giliway = 0.945-0.63 = 0.315m3/sec

2XQspillway 2X0.315

V. B spillway = = =3m

Cy (Noyerrop)™®  1.6(0.265)™*

Ll 0 (A oSl D

995 I (2= g

gmlznoli.{.m)lio

g0 1o Slasiin cogz g0

V Basin= 0,6 ™'sec e pwg B'=1m JUIS o e H gross= 5m glisyl 0.6 ™sec oo g9l o

l. ABasin=9=%:1m2
V 06
A 1

. Bwn=—=——=18m= 3
d 055 m

. Leasin=3xB"=3x1=3m

2xQ
l. Agasin= ——=2x0,6/0,037 =32.4 =36m2

w

u}lﬂm(d)}»&)smﬁa‘)ys‘o

9p3hy & Y a5 Jgey93 g0 4l (o0 ol

S JU 4 g gugl 0 -d

syl az ol ax s ol > 0 b (Sgogi o9l 10> glas )| alls oS

. 6)“5 J.Mu.s}T FETS J‘;AJ w=0,037 D imiteq =0.3mm

529|)ﬁwYA§=§J5A)95604\J&>LmA olif.w)So

.GoloJ}b oLif.w)'Sé
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A L
II. Lgasin= — =36/3=12m =—2>4
B B

B-B' 3-1
2tga 2tg15°

=4m

Il Linet=

V. Vmaterials = 0, 44 1’ dlim ited — 044V 03 =0.24m/S

V. Ygasin= Q 0’6

= =0.83m
BxV ~ 3x0,24

VI. S1ad=QxTxC=0,6x8x60x60x2=34560 kg

Soad 34560
Vil. V storage = = =26.58 m3
Sinsiy XP¢ 2600x0.5
V. . 26.58
VIIL Y storage = —29M00 — =0.74
Abasin 36
(

Jo Il 5 sl az,o 10 Jsb sbis o sl o

Wy 90l 90 by 9595 29m0y

(S o 4 i)l gl o

S el Ay (by> o g9l o lade olge o

S En el A ploy Gl o o9l T

J95 1o o> 9595 (g9 030

0.5),553, r

U)5 Uoﬁm ‘3‘5"’ a8 density = 2600 kg/m3

280 o gLyl 6595 (sad 0 pu8 0
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codl 2V sl ek gl 2 ligh s gl o (S oKy 4y

IX. L inlet = 2xY storage = 2x0.74=15m

.&L(U)‘ 649.0& olfu.w).: S

X. H basin = YBasin +Y storage + Free board = 083+ 0.74 + 0-25 = 1-8m

03420 ¥ gl oz Job S5 5lg gugl o

XI. Loutlet = Ystorage =0.74m

29y9ly 48 WY S8 o b b glig o
IV. D= 6xQ _ \/ 6x065 .
IxC/H basin T H flush 3.14x2\2+4
V. D= 4xQ | 4x0.65 _ o
HXC H flush 314X2\/Z
g yio 0.5 58 s gling o oLy

L. D penstock = 41 x Q%** =41 x 630" =0.474m

6O 0yid Y lado gugl o

cbcu'\" d‘o):b:JJaﬁJWOJ»AG»LwQQ/OO
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- = 3,1
()2 - 31405082 L™

1. Vpenstock =

Q_4xQ 4x0.63
A

)LXM 5.)9‘ >-Q

el Sy 5-A

dmlomo (1)98 0

%554...:[.:440;..@02 c;‘.c,.»};jlo

(P Jsg 5 A 4 o b (gl 13 g osla bcud oS

elas)| g;.’)s-é o

M. Herorbey=hl+d+3d+h2=20+51+3x51+30 = 254 cm=260cm

ceY S s el S o ojeé 0 -hl
s Sy o -d

Free board gl a) s s 8 3-h2

. g_; g’)eé el g2l 99,570

V. HWaterForbay= H-hl-h2= 2, 6- 0, 2 '0, 3=21.m
ol ok by giegoie ¥ pse oyppo S

Qf  15xQ _ 15x0,63

V. LForbay= = = =2.14=24m
Bxhw Bxhw  2x2.1
BRC-PRV o‘:_s_..ﬁé >-Q
P s o-B
-Job %;’)95°'|-
s loslul st
BForbay: 2m
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LForbay =24m

H For bay = 2.6m

'5;9|)“3wy¢;’“|°)b§&li%‘ﬁd:5‘}“°

D ., 10 508,
=630 ——)’ == Dar=132
Crors ) 20 208 = m

VI. D.=Q E(
GﬂSWTwJS»J—E

s Slsys-D

953 Lo 321 0 = Lefpective

S Jp 5 A 4D epB e T AKeS sl 1 9S8 iblem oy a0 - F

.5)5|)4\30»y o).la_’m.lgj_;jl)'&s.?)o\“~ éJ}bJWé&jl

VII. Y=H Gross = hWater For bay = 4,25'21 = 2,15 m

Y 215
VIII. X penstock = == = 4,04m=4m
Pt 7928° 0,532
L=4.6m
IX. L penstock = _Y _ 215 _4ss-46m Y=2,15
Sin28° 0,469
X=4m

(S b e Sl s wlols el

k 0.1
= ——=0.0002

X. =
508

D

penstock

S o e GV 15 ilas &y SIS o L 7, 8 Y s Jyesg8 by 5 SISkl sl s

A=0.014
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FXLXV?  0,014x4,6x(3.1)°
Xl. Hiose = = = 0.06 m= 6cm

2xgxD 2x9,81x0.51

-Job Shwss o =L pengtock
ey gagl =V ok

B 31 STy D
LS)'S WT & Jgu> dJE

aaliniz g b eyl Sty o

4
XIL. T effective = ———— —-1=2.03mm

1.1x1.2
lals o)lS Sy s-1.1
ol slag Sz s 1.2
ol slag Sy 921
2.03 ]
Letricte XS 1000 x320x10
Xl S.F= = 551 = 40high
SXNoX10°xd 54 55003 00
1000

S f<25

95 Pl g 0yt (o ¥ 3 (> 98 (SV5S pige g




(c) ketabton.com: The Digital Library

Ll 0 (A oSl D

EMES 3 S PRCY (%) RURPR P

MHP

99 6 Y (S it 038 (650 ) ool & Jgo 398 aatie (550 b 3l & ()92 8099 3 5 0 (gxrie & ]

1. From point M H P-Center

P factor = 0.8
P =+/3VIcos®
P 13000

=23.48Amp

= =
"7 L73xVxP,  1.73x400x0.8

If voltage drop: -d =5%

_ L73xLxl _1.73x200x23.48
~ KxD 35x20

=11.6 mm 2 =16 mm?

A;
\

1.73xLxl  1.73x200x23.48
D, = = = 14.5volt

KXxA 35x16

Rest voltage ; = 400 — 14.5= 385.5 \or = 3.6%

1. From point Center-A
P factor = 0.8
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P 4333
VxP,  220x0.8

=24.6Amp

2

If voltage drop:-d,=5%

_ 2xLxl _ 2x250x24.6
~ KxD 35x11

v

=31.94 mm 2 =35 mm?

A;

2XLxlI  2x250x24.6
KXA 35x35

v2 —

= 10 volt

Rest voltage; = 220 — 10= 210 yor = 4,6%+3.6=8.2% 202volt

2. From point Center-B

P factor = 0.8
P 4
I3 = = 333 =24.6 Amp
VxP,  220x0.8

If voltage drop:-dv=5%

_ 2xLxl _ 2x300x24.6
~ KxD 35x11

\

=38.33 mm 2 = 50 mm?

Az

2xLxl  2x300x24.6
D,s3 = = = 8.43 volt

KXA 35x50

Rest voltage s = 220 — 8.43= 212,y = 3.8%+3.6=7.4% 204volt

3. From point Center-C

P factor = 0.8
I3 = P = 4333 =24.6 Amp
VxP;  220x0.8

If voltage drop:-dv=5%

B 2XLxI 3 2x350x24.6
~ KxD 35x11

=44.72 mm 2 =50 mm?

As
\
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2xLxl ~ 2x350x24.6
KxA ~ 35x50

D,3 = = 9.84 volt

Rest voltage s =220—-9,84=210,1 vort = 4,47%+3.6=8% 202.4 volt
Ol Ly o=l
5We-V
29S8 9k Jled wlo 5 - Py
Slols 5kdso-Dy,
ghio (b g0 -A

1588 o ] pigell 0 - K

(s*hie 598 J gl 4 Y 90500
From point M H PG Center = 4 x 16mm? for 4x200 = 800m
From point Center & A =2 x 50 mm? for 2x250 = 500 m

From point Center UB 5C =2 x 50 mm? for 2 (300+350) = 1300 m

oLl guga gl j9ud o

1. From point M H P-Center
P 13000

VxP,  1.73x400x0.8

=23.48x1.3 = 30.52=32 Amp

2. From point CenterB A sC
P 4333

VxP,  220x0.8

= 24.62x1.3 =32 = 3N32 Amp

(§3 o Sphe 4in 3 (995 ol 0p | /T a8 L (9b ol 5 Y (S 55 0)98 g ol smb o -t g
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( Quality Standards for MHP ) 43g,luxo CandnS S 0yLd Ui 39 295 999l ©

A ojgn o Al gaen A (5] gl 5o (Si0)ug5 of Bz shalyd ol & e s cnlipd (MHP) b j5lgyble 9S0ke s
&9 ghoz o)l adgi o Linp (295 0 (S ol ol 4 diglne CodS o (g9 iy atds . (Sl MV a5 o
NS a5 g lane o0 S Sy 4y o158 e s (VMHP) 5 S liaslil 4y o glsS 55y o (50 bl 4 0529 o 51 60
15075 0 9l 515 e o (MHP) & o (625 s i)Y sty 2 0,0 950995 saz giloniss o dig)lamo LS o+ b Sty
(835 oz g lene ) o) 35 ) o)l gilens

(Requirement for Civil Works) 59ls,l 9395 oo o

a0kl (b el S S g 0ad A whoglwl ol 2o (b Sttty S 4 gom o b ol bz s @
09 B93b (S ysil, 4 455 sl

s ol b e bz d gl s jel saad Yoo - ol e gy gl 0 @

Y5 B9 7 (B el ol bl t;i‘w.?%;%;)bwagéogﬁlﬂ%gwa.\ﬁb(lntake)Lg,,,.‘i.ﬁ o
gw‘odales‘Q;Wﬂﬂsis;s?‘*s&-erwg&gs‘%fb)~g§9>‘)3’9‘)43w414es‘)'@‘£l5g7&>‘9;°%
-9 Seaglie (S lie 4 9390w o) gagl Gl 2 & o a5 v A (2 (LBl

6;&*""-’(_;“"9 4 5592w 0 1,2 gl ¢‘5>(5wu.:|).:9 (.Swlo Wb dJgs (Intake) o @

“blﬁ)éﬁéb%%‘m”‘;sﬁﬁ;ﬂ%”&ﬁg”o&'}bam‘;@g&w‘ﬁ:?wb%lﬂbws}sb° .
(o g9z a5 g0  JUB (g0 (o2 o)l 9 (g9 Dby (S asbia s g Ve v d Bl by gl 0 45 gl (g9

(o Jratly aS o d Lol JU oy o b ety S ObBGl (o) o S o4l o) w2 sBpgS @
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bl ISl

S abay oy gy aliel jao 0.3mps 5 Sy gagl o (o (o5 ol (olo Wb (setiling basing b olSowys @

oo SIBLS a5 98Y > S a5l (o3 5 5 (g0 (trashrack ) Jlag ol < (sluice gate cspillway) ogoym Sl )98 ®
R

o Y (et e BV o) 5 Tl 1o 55 e St TS @ B Sy (HDPE) & gz a8 @

G 2959k 2 o) (o398 b SISl o ol - (b p9= (5 JlgyeS ya Sty o 9l (5500 gy p2 4 L S @
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- Plog 93 Wb (S g gk 4 DS Jsi ol (ol o 455 gagl & g S b Slog g ygko @

C o sl SIS gl s Wb s sl 0 (7 0 o)l S P ke ®

C gy s gBlw Ve o) 5 w;)doﬁﬁsa.\ﬂb;;@ailracé)Aga\ngmlo .

\Ye J

—



(c) ketabton.com: The Digital Library

Lidy 0 (A S50l 2

(Requirement for electro-mechanical works) g9ls,l 9,5 &  Suildeaog Sl &
w9l e ghee O+ o)) a3l o3lail g0y 0 o 0 gl B JoguS I LSy il S dlss 4 Sls e
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wreeeeee. Village Summary

of Actual Cost

- g! ";“i‘ 3
Sn Description Total Amount Afs
Jpais el pan gy 3
1| Civil Construction costs
aigisd Jlaale Skos
Contract for electromechanical items with supplier
company (Seildae Uil 5 30 pu 08 50 Sg S A e
2] alayl @ gl gilal
3| Installation costs
4| Transportation Costs
45 S &y ganadl 30
5| Additional Equipments purchased
Gl g3 (55 Jludl ALl
6| Costincurred for travel during construction
dmcﬁﬁd‘)ma)g)hdéﬁijﬂﬂﬁbja
7| Other (Mention Detail)
Total
e

AR J
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Source of Financing
i e g (e

Sn.

Description

M- &

Total Amount Afs
e e

Community Cash Contribution

e 8 g2

Grant from Support organization (ERDA, GTZ,

USAID etc)

i e 4328 (e Sl 5 2% ye 3 (ERDA, GTZ, USAID

o 4l

Other grant received (Mention detail)

(4050 silagiagin) (u e by s

Bank Loan (If Any)
(s 4S )osy S

Other Source (Mention)

(42 9aLy) Als a8

Total
o

Sles 2

Jgo Y & Exg 00 (9 b Ed (S Olax S5y 4 b alabes Jo £y 0)2 1 (g9b Eod (S Dl S5 9 4 B9, (S5 9

weeer-----Mlicro Hydro

weeee.. District Village

Sample Daily Account for month of August
ﬁJ.Bc‘_lLu;Q;'&JJAaJL‘dP;ﬁL_uJM! a

Amount Amount
Income Expenditure
(Afs) (Afs)
aen pean 3 Dl
Date Particular el sl
s Ul clhdl
8/8/2010| Salary of Operator Nur Mohammad 2000
L Ales deae ;4ia
12/8/2010 | Payment for labor for canal repair 500
‘;.%J\SJaJL'Jﬁ..):L]UIS.\
14/8/2010 | Purchase of grease 400
Skl 2 2
15/8/2010 | Expenses in management committee meeting 300
REP AL BRSO P CXPRR!
16/8/2010 | Tariff from Mohammad Jilani for month of July 225
4 el S deae 3o gl (S8l SY 5 2
Tariff from Mohammad Murid for month of june
with penalty
27/8/2010 | 48 a3 as e 3 e 3 s 2434 3 pe deaa 300

v J
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e
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iRl 25 2
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Lasio il 58l yu o
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51 J 8 s 551 2 (B)
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Check Sheet

Gyt
Civil Construction J s s

Month: 2 YearJs:

Dally Checking J & < Ak 5y
14

¥ Deseription Jeaii
’ riptien A I A AN E

I [

c P

[

Siop Log =i § 355k
iy Settling basin

%

£
5

i

Vi Power Howse

ATl gy

VI | Tailrace
JOE iy gt

1| Construction

Damage Note 233 sl

Camse of Damage
Y i

Repairing Neote
e

Repaired by
bl e g e

Pemarks ; ! Fill the column as the actual condstson such a1 ; (W) Normal, (B)Bad, () Broken
Acknowledge Checker 558 <l je!

Chairman Operator s o8 o 2
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Check Sheet
Gyt
Mechanical and elecirical Sfas. J 8 »
Month: Year:

Daily Checking
Nao Descriplion
V| 2] a4 2] e[| 7| 8] o o p iz n ] na| 03| 06|07 0800 2o |30 [ 22|23 24|25 28| 37|28 00| 2]

1 Turbine

1| Rummer

[——

) Phemmer Block
Bearing

=

Pull Turbine

L

Cover pulley
6| Coupling

u Panel control

Meter

Lightaing rod

Ballast Load

MR

Main Boasd

Damage mote

Cause of Damage

Repairing Note

Repaired by

Remarks; | ! Filll the colume as the actaal condition ssch as: (N) Normal, (B) Bad, (R) Broken

Acknowledge Checker

Check Sheet

Repalred by

Month : Year:

Remarks: || Fill the column as the achsal condition such as : (M) Mormal, (B)Bad, (R)Broken

g 69 it e i MRS ik e S S 5y |
11 1f there as problem with the distribution facility, repair i deately and £ill the damage column
A S s e el H g LRSS
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LOG BOOK
ol i gy s
Year

Time Operation Cutpat
Opemingof | Frequency

Date " Siare | Step | Hour Guide vane ¥ | meter (B} Vali Ampere Wan Toial | Remarks

day RN(VI) | 58(VI) | T-%(v3) | AL | AZ | A3 | VizAl | VIzAZ | VizAd | Wan

Wote: Fill the column after installation to the house
Calculation of power output = (A1+A2+A3 )220 on conditson ballast 0 (zera) volt Recorded r
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Lubricant & Spare parts
el g

Year:Jy
Lubrication based on total operation hour
No Description g ey 5 fgiebe b 2
Jaail January | February | March April May June July August | September | October | November | December
720 1440 2160 2880 3600 4320 5040 5760 6480 7200 7920 8640

A | LUBRICATION
. Jsyse

Bearing Turbine
s S

Plummer Block
Turbine Bearing

Plummer Block
Turbine Generator

B | SPAREPARTS
o

1| Bearing
S5

Seal e

Coupling S4558 sla 5

Flat Belt i S

| =] v

Others s

Re-setting J gedati L

Noted. : Fill the column with the lubrication date

\VFY J

—
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. # [ - - .
INITIAL SITE ASSESSMENT FORM AP sty '-""‘1‘-" 4
MICRO HYDRO REHABILITATION T R gy e el 2
| SITE/PLANT INFORMATION U fioiba gl Ak 2
Date of Assessment 1395/ 10/1 (290 ) 4G Al lua
Name of Assessor/Telephone Number indl gl wat piatl o bl Gl e gindl b ppas ) phld 8 ([ ulamil ) gy e 3 2l
o 1
Please take photos afa_.'{ major compaonenis Lt 2 gl g g1 i pagen plgi o olS0und 3 g3 g i 4l
of the plant and rehabilitation areas Gty dipatio alu ipd
Name of the Plant Al g du apoliia s
Name of village/town sl pp i) B
Name of Distriet 2 g sty
Namwe of Province e ¥y
Latitude: 3 = e
Longitade: -akll J gk
Elevation: ofon dds adawd] jalens
Name of the River (Source) i il gdada jale (e sigh 3) p g e 3
Distance of Plant from road head s 200 Oy olSEas 3 4aa S s a]
Distance from District Head Quarter B W5 35 g aai pliaad gy 2
Villages/ Town currently served S Thaid G S A
No. Households (HH) currently served 255 300 el gy R 2
Population currently served 3000 el g ga
Potential villages/town for extension o 295 TO00 (F l) o I Laa o Lo/ Julidlsyy K
No. of potential HHs for extension (5 A8 48 JollS gy 3 g8y 508 20 Jd 3 a s
Types of commercial users Wiglys FigsS i poas 33 Slages y Smia s
Types of mdustrial users Jil JE 0 pajia Sy p Bl unl i Faag S i s
(52
Hospitals/Clinics Sols /il
Schools Py
Mosques Y dmiea
Head Race Canal JULS (s
Length i 1000 | Meters S Jsb
Canal width e 2 Sedt | meter Uase JUK
Canal depth e 1.2 | Meter Gee L) 5 JUS
Construction type S | Earth ,stone masonry Jss glaialu o
Existing capacity 1.7 Liter per second Cad jlsdga ge
Upstream elevation
Possible improved capacity & | Liter per second IRk DN PP ICRGIC S
Past repairs JA s | (st l)olen i 384
Rehabilitation needs NS gl s Ko iyl e lua
f |
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Intake location

Desalting valve and flashing get

Fore Bay 4-'.)\93
Total Capacity Cubic MeterswaSw i Syl o ogens
Currently operating Capacity 2.1.5.2 252222 Js | Meters S Al iy 82
Currently operating capacity Cubic meter il hlee a1 gm s
SUPPLY SIDE Cila slaa o gec ol 3 |
.- Site capacity (al§.'\u.}) Cub B Al 1
Flow in the river il 3 xS jie § | Liters per secondasli/ jid 428 gl o S a4y
Water demand for irrigation 28. jie 2 | Liters per second+sli / yil (TR TR P I PR P
Other water demand Liters per second agli/ A | Ll gl as gl s e 5 52
Water losses (intake to turbine) =S jie 0.5 | Liters per secondsi / sid A0 2 s al) Gl gl o
(a8
Gross head e 8.7 | Meters e (esec ) Bl ) allals
Gross power output <5 548 50 | Kilo Watt CAPRATS (msee ) 2lsi O i pallali
Design capacity of for the <=S. . 0.8 | Liter per second AP R PRt
plant
2. Installation Information (3B (ptialliaily Cllaghaa S s jl 4y glguad 3 alfinr 3 2
Date of plant construction 1386/7/14 | Month, Day, Year « # 55 « JIS aq gy yen 2 olRiun
e
Name of the installer company or Sa g af S Sa 8 uala
manufacturer
Donor and designer organization RSO e sl gl Sigen
( 1
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Construction type Db oy SIS Earthen ,stone masonry Js9 glaialis 3
YES or NO: Working or Not

Provision for spilling $sS s Working Lyl pd liga gl

GlhgsS Sl
YES or NO: Working or Not . & e
2 s : i s | 443 \

Provision for Flushing $b Working ol Yy z ::);
CL S il b .

Past Repairs ; e (s dee ) Sla 5 ASaa

$3 D5 a3 A
Rehabilitation needs 3 = Sl Ase i a

]

For bay

H
Penstock Pipe H Sy 3
Number of Penstock Pipes Number 1 Sland i i sl 3 Sy 3
Length of Pipes Meters 29 S Jsbo Sy a
Inside/Outside diameters of the pipes Millimeters w80 i shi e la o) sl Sl s
Penstock location in fore bay/ top meters S S (S Gl pe Sy
and bottom.
Thickness of the pipes Cualain Sy 3

Millimeters Saglk7 il

l\f?,
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Provision for venting or vent pipe 4 YES or NO:; Working or Not JsS slea s (28058 o
Working
Al SIS Al
Past Repairs | BRY (s dot 5 ly) Sl 5 A8
Rehabilitation needs 1. b ey Gl

Penstock Support Structures Adgid e a3 Sy 2

Number of Support Piers 1 Number e giglia
Number of Anchor Blocks 4 Number i S S S
Number of Expansion Joints @l Number (GRsaidilal) sl pali) o
Past Repairs 45 (s Jst 5 ) Chage 55 SiSAa
Rehabilitation needs 4 Loss ol gt 5yl

o
)
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Main Valve in the Power House/ Pressure Gauge E—“ Jm / US Q‘JuJJl.-.‘ “ Jls g-"‘"
Number of Main Valves Number saed gigll g Ll s
Types of Main Valves s sy Glal s
Size of Main Valves Millimeters el S sl Lal s
Manufacturer of the Valves (S g o sa) Sy en sigllga
Date of Manufacture Month, Day, Year / <l ¢ # 55« JS 44 ad g a

.. Not Present/ Working/Not Working e i L

- s
Condition of Pressure Gauge G 58S 5 pglae T bt 3

1.

Past Repairs 2. (s dse ) Slaa i S
Rehabilitation needs 1.No ek Sl

Turbines O
Types of Turbines Sk Cross Flow, Peloton, Francis, Cue gl Guog2

Propeller
s g el il Sl S
Rated Head 9 S Meters e 5 31l i jh
Rated Flow 4l b ceSa 0.8 Liters per second i/ DhiadaS gl s
Rate Power il €50 HP or kW (Mech)/ 5518 L 55k Gusls S olgia
Shaft Elevation meter BN Omosdls
Shaft diameter Millimeter i il
Name of manufacturer ot S (Sgnea 2 guodia
Address of Manufacturer A S Sy 2 0m)f
Bearing condition Any damaged bearing? Glls (K g2
Sl yp o Sy pa
Past repairs 1. (o35 dse ) L)lane 5 S5
2.
Rehabilitation 1. RSP g PO EER

Generator BB

Synchronous, Induction, brushless R
2

Type of Generator W o O ¢ 35 e Cue g gl a
Shaft Orientation Horizontal or Vertical 52 sec Ly ) [LIPENLR: Y
Rated Power kVA Ol
Rated Voltage A% Sl
Rated Current A o
Rated Power Factor Pr-VETE
Year of Manufacture Year Je JS algia
Name of Manufacturer (S 5 ol gam) Sy pea bl

{ w )
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. . Number of damaged bearings s
RS 2 Sy
Bearing Condition RN T BCSE R
i Self, Induced, Capacitor -
Excitation Type eyl Jsalall 2
Rated Current/Voltage for P i =
\ b Wy ds \
Excitation 4,¥ el 42S 3ty 5l Gl 30l S
1.
Past Repairs § (555 Jst ) L) hasa 5 i8E
4.

Rehabilitation needs I GaE)) S e
Gear e AL
Type of Gear Jsgoda

: 45

Ratio of the Gear Forgg. 1:4 L4 LI T. Y
Number and size of belt P P I TR P L PR Y
Condition of the Gear $5 4 IS wsalh g SIS Glls €00

Working; Damaged; Not Working i
Past Repairs 1. (55 Jse 5 L)hepe i 18SG
Rehabilitation needs 1. @bty S sl

-
Governor Foss
Type of Governor Electronic, Mechanical (Sila. ¢ (3 5 e b dg S
Sensor Type Turbine or Generator s i b ()8 Jsa (i) (S958 un 2
ELC condition G s ELC 2
Manufacturer name as il Sadysa
Dump load condition and Kw ) Cansida g S g SIS s ) e
Kw

Past repair 1. (s Jse ) )l 5 ASAL
Rehabilitation 1 ki) St sl
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Fly Wheel Jsddl sig A

Diameter of Fly Wheel Millimeters S e shiz A

Thickness of Fly Wheel Millimeters e e Clim s A

. On Generator, Turbine or Separate Shaft 4
Mounting Type il N \ye cusi e sl sin g g Nises
i iti i A Sy

Bearing Condition Damaged Bearings ot ot Gl

Past Repairs (555 d ey L)daga 53 S

Rehabilitation needs S S

Control Panel Jim Je s b A9 Ay s

Types of Meters in the panel Ggles jian Sdindg
. - : TR -

gzll::ls of Indicators in the LR iy, 14 2 aigdsy sipadlls Sdinay

Types of protection relays EEP\ PRSI -t EURKY
i Power house and feeder supply 3

Types of Switchgear i A il il s8 usm

Past Repairs (555 dg ) L)odasa 5 ASE

Rehabilitation needs

i) St e
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(O kg Sd) Uy 5 e 3

Synchronization Panel

Type of Synchronization Auto or Manual Yo balgl s by Sl 5. han 2
Types of Meters in the Panel Jse e s Sdinag
. ) Feeder and Powerhouse
Types of Switchgear s 5l e U s& gpa
Past Repairs (538 d e ) L)l 55 S84
Rehabilitation needs @)l st e a
Excitation Panel and Auxiliary Supply il gl Sl o) Hu (S ad
Type of Excitation Panel Jse diy Saaio
Purpose of Auxiliary Supply 43 g0 i) aead S8
Output Voltage of Aux Supply v s s A e K80
Condition of Batteries and Chargers Slla sig gy gla o) g ylara
Past Repairs (555 Jst s )cla 5 A8
Rehabilitation needs ey S e
. Inside Powerhouse Feeder to Substation 5 axie 3253 = o

Power Cabling 4553 oo ygls o i A (S JS) (58 i
Type of Cabling Jsdusa
Size of Cables b S o
Type of Laying Over head b o d S piaa S
Past Repairs (535 J st ) L)clen i 8.
Rehabilitation needs ekt ) S slua

Aseli pllug o) slgand o

Transmission and distribution network

Type of over head line Cue b Jgag e 2l 2

Size of over headline

s g el 2

Length of over headline S SR P Prat

Pillar height Ao sighen

Distance alald
Distribution boxes condition lls addgriia g

Home overcurrent
protection system

Ay ph e g, S 2438 5Lkl

Electric consumption or
measuring method

iyl 1S Jlail e L a0

Past repair

(Losh dsb 5 L)l 5 A5

Rehabilitation needs

EP TR g RO

10 J

—
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Auxiliary and Control Cabling S (A g A o) (5 gaites 10
Type of Cabling Jor JuS 2
Size of Cables Gle JaSa
Type of Laying dsa gy 2
Past Repairs (Lo s Jse ) Lyplasa i i8A

Rehabilitation needs G st s

General Safety Provision in the Power HouseJ 38 5543 o gidi g (2 948 3 (S (il ; gl A

Mechanical Protection from
rotating parts

il Soligeaad 8y Sia S0

Earthling Conductor Type and
Size

s 30 ¢ Jsa ySaK St 2
(d.QS <l

Earthling Type and - -
connections Juait gl Jso S cuyla
First Aid Provision IS sian sluya gl agla

Powerhouse access

Al g 45 usla sk

Lighting protection Lo
Past Repairs (s Jst ) L)ape 55 ASA
Rehabilitation needs s S g
Substation O it
Type of Transformer Js il 50
Size of Transformer kVA BUNEUA PR O e slaad) i
Mounting Type Jge Hlige
Voltage at the HV side kv AP aa€ 3l s
Type and size of lightening N L
RO
arrester e sl s 5 :
Type and size of earthling v
conductor S
keI
Access Protection s a2
Past Repairs (s Jse ) lose 5 iSA
Rehabilitation needs a8y St o
Tail Race Canal JUlS Gy J 2
Length Meters e Jsh
Construction Type Earthen, stone masonry s 53 ¢« S e Qlaiab s
Existing Capacity Liters per second i/l ot g pe
P : - st sl ss 3 SJAS agady
Vacuum height in the tailrace Meter e ALl g 5 SO A
Meter

Downstream elevation

oo ohoa 4y

VoY J

—
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Liters per second 4/ ad 4
Possible improved capacity daasd b
Past Repairs (8 J 2 Lyl 53 ASAL
Rehabilitation needs Gty St

Tailrace canal
Repair cost Estimation S5O el dana f 2
Civil works el i S laalen
Hydro mechanical works sl s Sei e 5 oalan
Electrical works AN R L LT
| GENERATION SIDE il g3
Monthly power generation by each unit kWh el & g 4lg (oS Cudilaa b h Ay 1 65 L 3
January Sosia
February Eosad
March )=
April iy
May ==
June Os>
July <Y
August el
September il
October B
November agh
December end
Operating hours in a year Hours el SIS pagaigicls Jule
Annual Power Demand Growth % iyl gl Lalis IS s L e s
Daily Peak power demand kW Lol S 53
Peak power demand hours agielu Sw 2
Annual Peak power demand growth kW Ll gy 5 0 Sy A8 2
Annual Power House/Office power consumption kWh s feuiST IS agn yela
Daily Lowest power demand kW i e Ly ppaef 5o S5
Lowest power demand hours @ g 8 ST By o i ek dia
Maximum voltage drop in distribution v Jags b Jads sl 0 Sasalay
Past Repairs in Transmission/Distribution S A Ay e 1 A gl g /ol s
Rehabilitation Needs okt St sl S g/ aday
Transmission/Distribution
( )
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. TARIFF AND MANAGEMENT s pda gl Ad als
Tarill Struciure AFNEWh .
il ol g IS / | daid Gl s
Household 1B
Commercial ot gl
Industrial aia
Government Offices iy iy Al
Other Offices ady g e
Public Facilities ) e
*  Government or Public 4z 1 2y
*  Private ,—ass— . - "
Management Type o Public Private Partnership ek  ¢8 L ade — () A s 000 2
e CommumitySlaal
Operation Stall Number et | Education ks AT I
Manag No P
Operatar No () S8 48 Syl
Technician e
Annual Operating Costs Gafl Ade K
Siaff Salaries AFN _adl [
Maintenance AFN il Oy
Other AFN R O]
Maint Schedule YES/NO s i e ) e g L 2
Inventory of spare parts, tools YES/NO G Cua g gl gl 4 pilla g g 2
Account, Book Keeping YES/NO G s ol Sl 3y ilas
Generation and Maintenance Log Book YESNO aif g [55 oadl pe Jdin s B ad
Complaints from consumers YESNO i) g 4595080 il i
Electricity theft from OH lines YES/NO vl S L raak gl e 2
Plant running on loss YESNO L 3 s ety Oy 3 BE
Funds for maintenance YES/NO ) e aigfilia Ll R
Funds for repair YES/NO i A0 g8 e dod e i 2
Funds for replacement of equipment YESNO wif g Rl Jaly o jgata
Tools available in the Power House YES/NO aif g 2gn e S e plds on Jday dia
&2
Spare Parts Available from the Power House YES/NO wlm S patmge oS apn sl
f |
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‘ LOCAL CONTACTS ) e |
Please provide names and contact information for key A gl A pa g o bl Jiges o bt (s dilS 5 S 9 At pea
local personnel you met with including government D ot gl 3 i g8 ghan cilaplea oY)

- officials, operators, and community leaders g 0 st 928 A g pia il g7 gf < g5igla ¢ 989l
Name Title Org/diBigdas | Tel. /  sils addy psi
Operation Staff
No | Manager
chief s
No | Operator S
No | Operator S
Technician e
Technician FLTRE
Community Leaders O e Alg
District Government Jigads
Provincial Government plia ANy
National Government Chalia (s

Vo0 J

—
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&JLA;LQQ)LQ rﬁéié -
MICRO-HYDRO DESIGN MANUAL

Adam Harvey

433)3,\.’:;).3 LSALJ)JOLg)))‘ k?g‘dﬁ‘sé >-Y

PYKOBO/ICTBO 1o cTpoUTENbCTBY M SKCILIyaTALMU MUKPO ) (455  cwsgy 4) S bt o S o- Y
B.A Kartanbaev , K.A.Zhumadilov , A.A .Zazulski (TUAPO3JIEKTPOCTAaHI UK (MUKpO ['IC)

2011 oy pgtaz i3 o
Technical and Operational Guideline -¥
Micro Hydro Power Projects
5to 100 kW

(Prepared by Manoj Khadka (ERDA/NABDP) Draft Vesrion 1)

\of J

—



(c) ketabton.com: The Digital Library

Ll 0 (A oSl D

Consulting - Engineering - Implementation

UNITED NATIONS DEVELOPMENT PROGRAMME
(UNDP)

Consultancy Services for the Design, Supervision,
Procurement and Commissioning of Two Mini-grids in
Afghanistan

UNDP/AFG/PS/2017/015

Detailed Project Report: Solar Mini-Grid
in Khost

Part 2 - Technical Design of Reticulation Network

Submitted by
IT Power Consulting Private Limited

January 2018

Ministry of Rural d ( )
National Area Based Development Program (NABDP)
Energy for Rural Development in Afghanistan (ERDA)

Technical Handbook for
Micro Hydro Design

Manoj Khadka

DEPARTMENT OF ENERGY
ENERGY UTILIZATION MANAGEMENT BUREAU

Manuals and Guidelines
for
Micro-hydropower Development
in Rural Electrification

Volume |

June 2009
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