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o {USRU TE(
O TgFT ATHMES T : UAedeh ITed, TaATed, WAL, IFARAT ATfe anfexdfs F @
HITHT e Fichreg A
O BT T9T IIHE & AT HEFl ATHHEs W&l © 5. Ud. Ul /Fvald =, qRET,
TR TG ATHTHES Il o 9/ JT=T s e HISaT Te] 6s

o w <



AT ISR e & fequd Rree

o [FH™H dARTET HWUSRU W& e Ui Y&l FISTHT IATSUH H1Shl HATH AT
Grq R AT,

e T[d WX AT gl Ui AtsTeberl fqrare 4 3@ 30 4. AT (0.4-9 ®IE) W
g9 |

e I TTY IEET 40 T& (AT ¥. Y HI) AwaT F&l T 8o | ATS F&l dg qUHT Jeal
el dART Hed Jag |

o [giz&T dR1EE de MHeTR T Fbav TSl (Th
WP TEEM WISR) TACTHT ATH BISTHN SFITA Il

TAT AT ATALE qHA a7% T{ISS ATk HISTHAT ETaT
Yo AT

o [OHTHT IR GId AVTE HUlg TGN Ehd
N e I8 |

= 7.%.c ; [gH" 9USRT 9 Al

& fretr Iries

fafaer g¥=@T (AHOr el a9 FEEERT TR AR (AT GrHRIESdRT aHT HT 90
AT g ATATF AUR JEAT ATHTIESH] UEAR Fellvd FTHT SATHRT o JATH TRTHR
g |

=

Y TATIT ATASTATR] (0T G=AT FRITHTANT [ FHve =1 ATa9dqe AT Hed
Teh BT | J&AT HTIT AT FAET T (g8 QrarRorqan Aifea<l qdeane Fi=a (OPC) wamT
T I9Ih g7 | TR0 TANT e fodve oy fame ot guee | (e @t 9T
fee fedme arer srare tAwior fafder & wfeAr Fameer gauee | (AT qe=rq & Afedr W
TE HITFT AU MEbep! (qivasl afeh T gAewg | T ATHT GHITET qUGR
TR faH7aAT ool U9 ITeqs; | AT Soall el (qHva AN T{gad |

qmT

QIAROTAT {3+ d/g 9T o (|70 el AT 9f9 98RT 19 IR 9T 27 |

STaT
e fafae =T AT HEIET YART g4 Al Hecdqu Al Hed Uk &l | e
FTIHIATNT FANT A aTeqal (AR g AT S, |

qe



® TAATHT FUEE HIEN TAT F I fehTaqwHepT Sfaer qarel ATHIITRT TR I |

® TATHT FUEE T qAT o HiGHT 3fg ¥ 9 HifdAtHazel STefl (Sieve)ara fgd T+
TSl TAIS, |

o HIET TAT A Siideh TaTd THIqUHT A & W THET iU A TN T |

ferér

e "= a=aia fafa= S=deesdl g wrEel aT [Er amaeasd gy | fAEi
DT AT TN ARA RTET AFATER 8 dmaeas 3 |

o RISl #aT, f¥d AR, AW @ a&] AHAUHI, AT ATAIHUR], HIUTHE @TAeh]
g |

o Fuepr WY fafre g qo 3@ vo Widwier Frgererr wwrEw fafagar (well
graded) FTET g 9e@ X FAWRT IAI ATeSdl NG @ATHH! HITgH UHh fdgrg ar
AR, Y. G TUHI TATT TTHT GUSHT ARepT TTFHT A ATATE TwaT T&l & ga |

® TATH FABIAINT ATALAF RISl @AETE (HFINATRT a1 GIATATS STHAT TRTHT aT G

HRT TAGUH IS |

15

IR, . A T T BRI TS ATA9TF Iad, | TF FBIABTANT IR TRA I ATge8
A (Mild Steel) FIaT IR WA gAIeE | T AR TR ¥ @I TA0TH!, d, AT 31fe

TATIH g T4, |

1

fafvrer feior Brefepl & G3T 9i9 Hecd ol AT Hed Tk 81 | (A0 erdepleliit TanT g1
TFT FST, THFRTH TAT AIET AAIT AT RIEes AGUH gidas | I¥d AUIH qHT
M (Water Retaining) IXEATES®] TTHITATH] T TIT GTaR TSR] aTex TErehl Merdr
F3Hl T3 (Dressed Stone) TART T Flchvs, STEl Ta WY HI HIEE HH T HLd ML, |

Lar:)

THE GEAT AT e AT 9N TR #1S FST AT ATH ATAH! (AT STFAHT qT8)
YT ATEITRT (FSATTg Thl gAdes | A a9 JAN TR FIS 99 FHAA STl qiT
TART T Aieheeg |

9z



R.%.9 HIZR AT HHIE TIAR T qiepr

oA /ATeqaTeRt HIER (Cement/sand mortar)

JULAT ATATHT fqHwe, aredr ¥ 9l Ay aeeusl fHyuarg "@er afHieg | @y
AT ATATSIATHT [AiH AXaATesd] qa@rd /el ANTSH 97 WL ITH BB AT
T [HiaHH [FH/aTqarsl AR (Cement/sand mortar) FAWT &4 &g | IJEA AR
T AT fHve ¥ aTedrdl qaTd TR T (Aiae URARET HER JdrR
qiehe, | AT HTIeT AT FANT TR FATT AR HIER T ThR S |

q : 3 Wrefreg/faaeR T BTARTAT

q : ¥ TMRl/9Eld AT 9T WIS 9 BTAHT ATNT (TTHT 8o GIeATe SRl A1)

q : & TMEl/ 9@l (TR TIT TITSa? 9 BTl AT (7 GIIATESHT ATHT)

HHIe (Concrete)

IIIFT ATEATHT fqHe, arear, RTEr 7 911 FHEmeR aarsusl Hsurars i wiaws, | faae,
rear, FEr T qrer fHfuR s Fhicars wid i #hie (PCC) =g W+ I&HT I8
(Reinforcement) @#d frargusr g v fgrr fgie #%1¢ (RCC) wiHwg | TaTer fadee,
AT, RSPl AqaTq "eae TR [ara= [aH/ISH Hhid IARd T Alheg | aY

AT ATATSTATESHT JTARTHT ATIT g el IaeX0 dd (STl S |
LRI Ie AT
9:3:% M10 TSR &A%, Aty gy e i, fa. fa.
1:3:%¥  MI5 ar. fa fa.
9:94:3 M20 HiFT wIQTSHET

Al 9. (g Rg. TR T 9:2:¥ (M15) 5T FH GSH FHIZH FINT T §a7 |

&R I T fAARH ST (Water cement Ratio)

FAHTOT T AT GERT R HER q97 Fhie qar T&T T8 (Hares arr T faavae
AAITTATS aTex faive AGAT (WC Ratio) =g | ST #HId TR T &7 fad 97 Hecaqul
q@ & | WC Ratio®H XX FhIch! & T@Tsd dlhrg ¥ GTHIel ATAT TqeATs HIH T
afsrer a1 (workable mix)a= T FHATST 958 | ®hic THRTAT qTHIGI 71T SAd Sl
FH T I ATTAT &8 dX Tl A Sq déT AT 31 @l F=RT (Shrinkage Crack) T9T
TATT @I (Weak porous concrete) &7 @dRT gw3, | ATIRUT qAT HHICHl U HIIH Tl
AT (87 SITaR! T HEH THIEE |

STefar 9T NI FedT AUAT @ 30-3Y, fera? 9T Iid =Ry e
reqar adr [rer Fedr wuAr @ qe-R0 fqeay 9 9id Ry faHee

1%



R.%.3 FHIE YT TR AT (Method of Concrete Mixing)

el RS a1 TR TRl AMNT AFAT TIAR &l Sed aid fodiva T areqarel dqard
[AATST AMEaege® g | 9 A9 (Harsar Araad (Volume) &1 STERAT fa= =rad & |
ST AT IUIH [FTHET AT T AT/ ATHT IR A9 fag aArs ael TIes, | a9
FTAHT AT Q' * Q' X §' PHTSH! ATHT AU TN Tl JeTadTd (GHE, Srear qar freT
AL ATAITHAT ATHARER! ATITART AU TAR T Flehwg, |

fe A .2 ;A9 fa FTEET TR

HIER qa7 FHIE TAR & Higed 99 fqg THE/ AEHATT T 9% gg1/38T R al
qT AP Tl T AqM@ TN TAR ARTHT THIA T TRT THT AT T (RHEBT T
IATIA T4 |

Fsror fafyr

® FHIC TIR b AN IIh 313 TIR T
® HohIdehl MU=l ATATd (Ratio) & &l Il M3
o JHI HTUTAH! AT ATALYH STAAT Tl AT TR TRTRT STSHT T TS

o ATAYAFBAT ATARH [FHE BT THId R A3 |

o Ih @ dAl I [qHvadrs TH AR [T B
TATISTAGFH THTET THITIT BT ST & |

o I AT wahar fHxor Wiy ua emavI®
AT NTET I oo el o AU @waTaH
o T I JUIATs I FAATR (HATSH | &I

T ST el STIHFH ATauel R T |
fafere |

fera 7. .90 : FhIcH qear HE

o[ | <



o TUUNY, STH AR E?ram@?s?ra‘r!ﬁ_
TS HETHT qTHT @13 | FBlvR &
TE T R F @ AT TG @SR AT
fsyurame wfa af atfex < a1 difeq g59 |

o I UMI AT 9 FHurars THrET fHErsH F

|WWW3|§|WWW“‘
frsureRT 3 TehATERT afEen |

o 9. 9% : T FhlE

qT : 7iglv 7 FFIT TIT TT TOFET FET 7 & | T FAT TE GFF H@lw TIT FHIE
fr#r aqre wq@ 8€ FURNHT FAIT TREF g | TN HUFE arH; qHIqE AT
frsrorss 87 7 FHIT EHITE GIITAT FTST 857 |

3.0 fwior ariie sfede T afver

ftor arirerT Sftade 9 SRl T FW AT AHR ANT FA FKA GEEUT BT BT
AT =fevs, 991 ATH T i 87 | 9 ST AHTT I g g9aT AR SEiad ¥
FATIATHT AT g Ias, | fafae oo QT seaegs @ araiiessl gia afqe
gfitafag FaTfadl (Per Unit Estimated Quanity) 9TET UTSH HUTA IRl g (qATT, fo=rg
faam, s fa9mT S=ar HraTdaeed Yeptard IRl T (Norms) Hedl & TANT T qichvas;
| FraRoraar feeed fRfafafadr w@er RUTE (DFS Report) &1 fad % F@Tfeadl (BOQ) TAR
&l A Y2 TATATSIad (Rate Analysis) AT 9 % AT Hiq ARG WA 916 9184

qichvs; | Hel TG ATHUEEH! ITHE TH qRH Tal Jodd TRUH G |
ITeT TS I FHIET
e FHIC TAR TRl AT faiva, areqar qar fifs  smavas 95s

STw <



® WY Jooi@ TRUH HHUEE A Hedl IqH1 (HER Hiedl A=l TE@HT 90
AR HieaThl AT FH g9 AT AT [FH=E arear I Mg Ay 91 grer
Hieal Ueh ATTUHT GEUR AT Heas, |
IRMEU[H] ANT 9T q@T BTl TATST 99 § I HIeT Hbladhl AT a1 fasrorer
el ATTT 40% ¢l AU | AT q & HIeX T (AT AT Fhie = .4
o HleT qEdl Fhid

o q AR fgHve AT ¥ O & ST, A AT faHve dIRT 9= vy

o WIS, 4O & WAL T ATHN § AR Fafiee aRTaR 4 9/% (17) FAH ®IE AT
0.034% HHI. &5 |

o g fedra el § uF HieX faH= = I5.ju% aR1 g ASE | O¥ ANARH I
FHTEH! qIe ATgAT [ETaF fafag FRUS &7 Tgaa €37 JdaTs 30 aRT &
T TRH TS, |

o IIE q FRT aTaT a1 NTET =TT 9fT KO &, Wi ATl WU ARTHN Teh AT 0w
T UG | A¥ FhId TAR &N SRR AT 818 AT &3 7 Jeoid TRY
[HoT TRUHT TR (Box) 1 FETIATd |TF A9 fde T 9e%, |

o IF FHITH [l AFUTTHT TAR TRA FHICHT Gatead ATHATHT AT fgara T
e |

o X : QS FAHIE A OAEA (+3+%)=90 W gy w4 fE¥EE q/90, AT@r 3/90 ¥
RIS €/90 9TT g9 o9® | AT Q¥ FHRIEHT ((+3+¥=9) T §q.U3 AT
9+9.%+3=4 Y) TS AT ATATAHT Bhidehl AAT [EQqTd T Aicheg |

T feara e,

3% (Myp) HATATART HhIEH AT ATTLTF ATAUE SR HIAT [AFATTAR [Hebred Alebes; |

Fedr FHhIdhl AT (Voulme) = q.Y °q "

STHAT AT = (9+3+%) = 90

aqd,

fa=esr A aad - (LU * 9)/90 = 0.9% uT H@¥ a7 0.94*30 =¥ Y FRT

ATeaTehl AT (1.4 * 3)/90 = 0¥ THT a7 0.¥4*30 =93.¥ SRT
TTEeRT M= (1.4 * £)/90 = 0.2 °9 e a7 0.2*30 =)0 &I

TEE T AT ATITAH] FAHICH AN ATAYTF ATHAEER AT e Afebrg | 7T
IR RN AATIT qIT TS BT AT FART TR fqH=e /ATqar AiaRepl AT A= a1

Ml Y qIR TRUHT § TF HeX RS ANT Fear =0 34 % J¢ ares | J9id, 9
B HIEX TN (A1 IWR (HETEUaD) AER = .34 F@dl AER g1 AT3e | Al fgdre T+
TEFT FAHICH ATAATRT & 7 8T |

R



T TATHT Fel ATIYAF [TATOT FTAYTESHT AT fagual g |
ARt R.Q : ATILAF [THT ATHAEEH] AT

fad=e EINE ﬁ'l'?f <5l HIET e
GIE"! (K0 F ) (F7.4T) (g5T ArATaTH)
@Rn) | (T | (FH) | BIRT | TERIH | @d) | F
q. #Pre gfa =)
3% (Mlo) ¥ 9 O.¥Y 0RO - - - _
(1:3%) ¥0Y wiHl R.9 0.30 | OY4% - 0.¥% - _
gied
LY (Mis) %Y 0.¥3 | 0.c% - - - _
9:9.4:3 (M y) 5.0 0.%¥q | 0.5% - - _ _
R ! MR (Ui =)
¥ | 395 | owy | - 1.9 - - -
9% RAR 0.%\9 - 9.9 - - _
\75’ W - - - (1(1 - O‘J\
qedr - - - 9.9 - -
3./ GIg=drg(Ifd 900 a3 {I &l «1h)
¥ @Ry L HL) | 99.% 9.¥% - - - _ -
Qg Q.Y AL HT) | 9ORY q.49 - - - i -
9:3 UIEdrg <9R 0.%3 - - - - _
¥, IR A q N 0T I (T =4
Clo ﬁf ﬁ' a’Tl_ﬂ' - - - - - - qoio
Eﬂ?ﬁ'@_ﬁ W - - - - - - qo

¢ fafaer =T fior Se=ir Qe S

R.5.9 T WG (Stone Soling) T AREHT
o Hifery T I3 TAR TRH&Tle TAATS FFH (Level) T ITHT ER GHAH HETAATA

UG @i (Compaction) FTF TFI~ Wg TehUe, ATT GIfAF HMT & THILHE, |
. p T !

<3




o Iy TFEe @iadl [higHA [HATQX HME! AT
€T @lE Iee |

o Wiy T gF e Wiew U qG T AGATS |
TEE | SISl TR IWH gFT (a=dlT Foa o T |y
gAT qIgEF qi G [ 9o g |

For &, 393 : T Aty
R.5.R BRI WGF/FATT TH aHT(Method of Concrete Placing)
o Y It TTRY SHISH TAR WUH HHATATS W& T7 HTAATHT @IS Tae |

GRS OY HIIATe @S 649 | GATSadhdl FhIcAls ThaeH Wgdel oiliR
FFATHRIT T Taeg | e ATgeey ITAed A Al GUSHT H1S a1 T8 ITHET

)

Giad (FFATRA ) &g ATAT HhIeTT TAT DT (Air Packaet)Re Ts A

)

GIohl /FHSIR & S |

o T¥va ¥ gH (W) ¥ TRAHING TqATS TATST ga | ITARUITAT qTAT FHETTRT
AT TerefE 7 fadve d2 g 9% e | 999, @S GhEl FHIaAS FEATHR
T, fars wfe # a9 safufar F wiwe 95g | = ST FHER AT, |

e TAM T HHAT HHIE
gTgar A HIfAETE HTed
A G- G TASE BIed
Tged fF TdaTS AAoirhare
AR /UhATAAd T3S 3
aTgY STIEs; |

= 5. R9Y : FhIE TS JH

= 1 FhIcATs ATAYAH HTATHT FHFATHRIA TSI,

Aol TqeeTs THET fHerge o 9dg | = §.2.9% |
qae [AATST dRI# T@EUH B |

foa 5. .94 : FHICH gag fHaATsT afwer

> [x | <



R.5.% TRl TS AR (Masonry Construction)

TRT AATIART AT ATALTR FTHUT, ITHIO STHAT T Fhdleg ITAd S95 AT
TRT TS, T, | STHepT AT,

o AU FFHT ANT TEHT TRUST AHIOT IrEAT AT Iooi@  TRU FHINTH

TURERIF EIeE |

TEE | AfE g FART T HUAT 99 qFaArs (AT q& TAART Far guer 4t F
AT GATTR AT, | (bl q@al T3/ IeTals [aHE HIER JTHET TIHTH
gATl @l AT AT G IR aA1eUel TR/ 9@ld FHSR &7 |

o I FHUH AT TANT MRA HIER FATSAT A(G T Sebd /aTd F=AAT &1 9 0¥
T A HTHATH! AT % B AT I |

o IRT/q@d [AHIT &1 AFHI Tl T (Layer) AT IEUHI TgT/TgTaATe HITTeAl
qER TF/TEA AHET TR AeAas | A Jedl d@ T Aol @bl
TFT/TEThT ST Tk ATEHHT 99 gad | F€d ARI/9@re A Ter fatee

qAEHTEATE Tel T Tl & (Layer) &1 Sl (Joint) 9TX e fAwfor faferg
T AvE s (Masonry bonding) S+, |

T 7. 9% WET ARpr ATvSy RTHT TRI
IHIET Bonding ATHATS AT M Teb ATGAHT I 5 a{ehl q@iel qef =7 dT 3@TT

STE] T FBUR Ao o |

> [ <



9T T/ 3gTT TRT/ TGS AVTSaT THT ANSF (Proper bonding) TTHT S TobT
T |

TRT/q@Te T3S Sial TGHT 8¢ de (Layer) 1 «157eT (Level) faere & & @
feqfea «aer (Spirit level) 9T 9129 &9 (Pipe level) T Ta AIEIST (Face) 8% faem @y
THTHT T T (Plumb bob) T TETIATS S TTx THIGE, 9 &<k FAT FaH (Try
squre) T FETIATS FHFT (Right angle) T THUH! A= THILES, |

fo 7. 95 : (ke 99 9 = q9 gRT A= T qAH

.5.3 WX 4 afR&r (Plasting)

TR/ Tl (A0 TREDTf ©eY T A TR | WL T& oAbl HABEHT AT
> > : l
o C ~ C C [ C
® HIHwT Hleel WlSd U Hdedl Hhig TdYae | HEX BRI HUDl dde HUHI

FEe T qRTAT FTAAT TTAT @&l F9 (Iron brush) & €TdX FHT T T4 |

I U IFT AAeATs ITHET aHIe (HeTs I6e |

iy Jeor@ RT FgHITH afe 9 a9 /SR AT UAT Q0¥ T AIER T A
AT WTAT 9:% BT HIER TN TIEH |

TATSAY T

TATSER e,
O FaHwT Tled fordl IagHr At A qear i g
O TIAFYTS, SATATH] GETIAATAd ATIITE HICTSHT T T

O ARTHT Z1ad Pl TeTIATd A (HATST qdT foreddl adrg= Tdes |

> [= <



for . 299 @ RN W TS
R.5.¥ ifgst g FTT (Curing)

fadee g o fRaior wivuesr @qul TRedEeEr fadve dfey wuste § awwr fadee ?
qTHTeRT TETAE GfAtRar R THET q R el s e qeg | g9 MR
AT gATERTe  UBRATATS HRF  (Curing) SIS | WG HFIRE  (Curing) THTHT
fedue /#hics! FXadT qul 9Tfeh (Full Strength) 9T T 8@ HUHA FHAR &7, |

o fgicare MiHT FxamTars M qe=nd FRAr ¥ gueraen fqar G fheor/ =ret
UTH AT ITd el ETEThl BRY e
gAAE TS Uaeg STl AT [ASTehl &R,
Se dAlfed PR AqArs qa Algg 9
fetrg e 9ew |

o AT HFI= WUH ¥ HULMle HA I
FATR a7 THeIeq Il UL wRITAT qi
T EATEH €T T8 |

e HRF (Curing) AR 5 fadgq¥ T Ul
TG |

o T ¥ gE@r WHHAT FEIWT I G 33
TaF FKF (Curing) THIEH |




ISR 3
ATASTAT AT /ST FIoT T8 qI1er

Y TAGIT ATATSTAT TRAAIAF GEI TR ATNT Fel AT T TR T ATTTH
T8 | Afg AT g AT IS 9@l ATl q9T ATEavde qadl MRS @A 9"
ATATSTAT AIMBTHT THT T FolaH T8I TH 9T I g7 | I9d, [ a9 TaArded
ATATSTATRT TEH H1 q& TAA=T Tleet H Fes T Har dAaeds g |

3.9 Wifataes STHLh SaaemI=

o TUroiad HrATeder
o g TR,/ U TR
o AT

3.R.91E NOTmdT /I
qrge ARTHHTH THAAT T 97 FAeS
o Ul TIARI FHI T UEIH Aqcasdl ATkdeadT Wl Iles ATdrS1
[/ I Fidehl TogF @, SHlesdl Commitment, Motivation &l &, STETH
ATl GBI ieiehl FEANT (oI Fekeg ATIG STEAT FR(BEB] ATABRT e |
o YT /TS T+ Al F& T, (AT ATARY YUSR T TITH Mg TepT T |
o THHI/IEH TH IATHAEE &HA & ¥ HE TIAHAT TG q9T Iokd  TATAHT
AT HEAT T BRI [ |
o TSR [HHIURT AT =Mfer T¥0 F=[Tes q4T fS&ars] AT F I |

o [THI ITHTI AT ITFIEE ATl T AT ATl T Il ATAHl SATH]
THEE {7 | FHT FHT A/ ITFEE fAbreare i A 9 g a9
ST AT IUTHT T ig=me TRITe |

o ST W TR Y@ G, FTSATE, a9T, UehaH SISl aT THTRT THASTE U7
SR ol |

o TIHET FTY & qAT AT HIHTGRPT SATAT, [AHIT FTATHESH! TX I, ATSTehebl
SUIHT GIH] T, A b JAT IJTAS FAR FIALTHT FATCHT AT
fere |

o JHIA HUU ATHHN Y MRFHUlS fSdd Fregade/greield dgqa Figd A1
Hiefmeper Rdrd o Tg Fafead Fesdr awhTg ® Heasd TUAT SEd fdg

FTd (S T3 T4 |

Rz



-

3.3 Y «taga e At/ siee fawtaan(Construction/installation sequence)

e i\
S

TR BT T gwTs / fHersT &1
J Sc'lcfdﬁ'oﬂﬁrcb_vr J:> (AU EHITF) J
TERT/faRor FEA q9T AT AT Hee J — B39 ATl J

A :
= i |

| | THMATR /FgT g A FoATAT T b

_____________________________________



3.¥ o sgae/T7eqqa 49« (Detailed construction/ Installation schedule)

foedd Fregdad /SReadd Ygdd (AT /S T ATNTIH! ATATSTATR F0 Hdes M=
THT ¥ ATANAT Fo(aiqT Hd FI THebl AT AAT Heeaqul g | 9 JSIAHT & H1d
FA T B GEIHT T BT, BT B FAee GUAT T B H1d A AT Uiy THIT AT Gl &l
TLET WIS UGE, | TAE AT B AATTT T ATIT ATSUE, HAAH, AT SUST AT
TH & IHIET W TIAT Tl g (Mention)Tl_{[tﬁrEI

TR Frga I g TR &I FF THIHT FF Tiiateererl (AT qar quivaer aavds o
TG AT 9T Fg AT WA FSIAH! TEHT T@S TEF |

del U THAT Ir\q(*dc(‘l b/ AT g el WUkl < |

30



F foaor

TeTdal HepTiHeheT
TSR AT

faTor IrETiESET

~

ufgug ar ¥
ATAITH FTATES

qfgel =T
LEIR]l

=

TR fHToT

>

fe- @feay siTeT
frrHToT

FeAre! fAamT

TN AT ooy
TSB! AT

FET =R @l

qo0

TS B9 T
Faeg Ao

9

A& TIgq STeiA

=

IqUIE a9 T TR
T [HTIT

3

®R & AT

9%

qreR Br3q v

AL

2.-TH T~
EEIEESRIRIEN

AERIEIRIE

9%

afraw feeror

q9

fr.sm &




it TR HradTiereT

20§

EEIiEC]

I3

PR3] ¥

AN I

¥

a§T afeAr

T4 fEr

R ¥

PR3 ¥




3.4 AR /IYEOr quT R IrArly SaeeeE @ g TR geear

T feed Fgadd YA TR RIS HF THIAT A HH TH &l T HA qIarde
TIEEAT TEATH &1 T T L §75 | Alal qldsl FTar 7 & AT BT GHIA TAR
TAIGE ¥ B GHAHT ATECHT T U4g 9w T Ui TR gy | AY AAR FYU A
IMEES AST T, A FAAT Y g ATHAES qaR T ATI9THhar AHR dlebebl
TITAAT STHAT T4 VTS TIad |
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el TS 9 T Fiehegg, |

T efaedre S /I RGN AT 313
TAR AT 9fg AT ¥ 5.3 AT A9 AER TR
ST 9% T | TR MG SIaT AR A
ST AR YRITd, QT 31 Sl ATaR
& | STHYadTs AT BTaTehl dehel & ITH
=fee gar Hefld A& HISTHT ¥RITe  THRITHT
TUH! ATZS T AT THIS T |

forT | ¥.¥3 : UTa” ETSEHl AR CEIIICE

TTSRETSE [IFaTE ey T I+ [aviee ST |
O TS ATIH TRl ITeT a1 Hel
O SMYEIH A T THEUHE TSI(Equipment Body) a1 Y2 el TEUHT @l
ATIFHT el T-ATIT ATI ATTFH ARES
o T HEradre afedl ST -9 I qaY TeATedh] TAATIH dhed
O WIARET3H ofeY axl aled i aTeRSHl qREs
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TS ATAIAF B[S T A9 [HATUR TR SIS T4 AT a7 IIgT A@T JATSH @TAh]
TRT TATSe Tl 5 & I-A73 I8 |

o UL UIITETIH fa= faarar
O A @A JEHl AT AT FHISH]
e B |
o T.UAH /e, f. A are e uraw
HIA WA WA (Main Swith)d+ T |9

e M daadars qigdl
e F ST |

O WHRETSH (ARl ARAFH  dARET
fmaT a1 9 |

Fx . .Y . T enfaer @it faarar Sifeuesr are

STET STSHT (Ford . ¥.%¥0) TGN AISEHT FTEH ThEE TCRX FS I4g T [ ITh HISH
THTHET ATALAHAT AR (AT ISPl HTH T Tl 2 |

o TR ST H1d T AU BR G~ HH T{Iae |
® TXH FIAT IET HIH AMFUANS RPN WML TH HF THIGS | TRIB TG b
ATNT q:% T HIER TART THIE |
o d ufg R fa g wrw (Wifag
TH) HH T 99 g7 | Filasa
FH TN qdied, STHER, I,
WY, Wol ATe aRaie 9% (0 ¥
d1 &fq) WRT W9 #ER g
qATST Ye® T 9<h arel AR
freprar aereeT AT Fq @ gAY -
feq udeg il ufg edrgd, T L
aﬁﬁaﬁwﬁﬂ'ﬁm@frwﬁ’ T

gt wR fay el arsee | =

e . %.¥Y @ 9Tl =Afed Feh ITRIHT ARTR &= qRT

o W T AIAFH FW THH=T dled [MH FIEodl FaIT TR AT AllAgdhl HH
I, |
O SHYERATe TUAAN /AqTS S AT, arare feex ¥ #F W=H 4-A08q 91 dad (
dqR) E&hI AT FET (Duct) | I SHEHT Bl (AR) I@T SATAaTed [ FH i
TTaR ETSE (Tl T g gaATd T a7 I IHIR YT TeaTd avTue gre |

o e o




O Y ATATESTE qTHT ATIA (HebTHH]
AT Al garsd a1 TA LT
qTed e ;

O TR WAl ATAATIEH Il T I3
(TR /A 313) AT ATMe TATTH]
TS AT ATATAHIA qTa &Rl e

O AT, TR T.UA.H. arfaare 9 7
ARl qR TS T | .

o) il

P o

o . %.¥% : UTaR Brage! AT HATHT SATguRr sS4/ @redr

AT T FEEH T3 ANTHHINS, AET AER AT Ta, HeAT qArg JTHT FET AR T,
FAl (HAAH (9 TAM I 5 dh KA M@ HiX ST A TR) FATUR T GET A&
qUHT  TE S 41§ 9RY @R AT Ay TH9es | I ST &l 9 qred AT
ATAIFHAT ATAR T o 99 fad ga |

o U BIIW AMETH! TAVH W F@l T W qAAST Abew
a1 ATALIHRAT ATAR FXeb (Fohic g9, T fg 9 g 4re9)
feres/ ggaw fagu aaR 7 THIEs | “

¥ IqEF TEY qUIT TG AT
¥.9¥.Q FATH®! ITEF TPl TS Hrd

UAEF IS TS F ATURVCAT 9TaR 8199 /Iiedl TR sAdhald e T RIRTaed Jui
SIIH &7 |

o JAWT Ulecl AR BTIHag HRATFHSR! ek ATgdl AXdhls T Gal T |

o TIYG UEIH AATEH=< (Alignament) TH TR &<k 90-9¥ HITTAT IRTF T |

o ST ATARS U8 (Bend) IAT TS (o8 TS |

o TIYS E¥h Uk AUSA 3Mehl U FIaHT UALEhhl AqATT el @I T Sl 21 |

o Il [q&T & H & G AT MS IS STSH &l ITH Teddl T8 STeed qi STHIAHT
FRIAT 94 I | AT g ATa9TF 3 |

o T SR ANTTH SRIATS AR FATRX Ieedeh ST Sigs oF Al g |
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Turbing .’r;
%
ﬂ itk Anchor bioChk
Fi s &
o H. ¥ ¥o : U%Ee UTey JeH

afedil JUGHT FelvaTebl HITTAT (Top) ATASTE ST 21T FeT (Straight) TEAT Aot

USR] TTZUH HITAeAT AHTAT fehell STl ST ofie EAlehees, |

Fiq TREHalE Teed qed fde Sed 14 % T0esg | T9ea® g SiSah A
A1-kg (O-ring) ATE IeF UEH JAHT EFF e T FHTEX (EHT TR) R-
TS TGATS AT TS | AN FATE ke TTHT TIATS hUg Tolwal  aXTaLh]
ATSTEHT TATHR HIET R THIGS | TqUNG TAeh TEIeTE U8 Ieuad el
E /Ao HE TG | A ANSABR] TS IIIFT [haH ATafTe (Temporary)
qUTe i fag 9 763 |

Y& qIggdl A</ dled H@ [HgF T3al A¢ a9 T ARl A¢ AT fa¥ ®hwR
FE T &g | AT A/ ATed FEET AT ThATAET F& Idg, A Tl X
FUT THT AN FE FI T ga |

T FHET YATE ST TS TIAT T Sgs o U6 | U 2T WIga Sial
U RS Fure faet fordq w9 49
THRIHT (T2 ATRISAH]) AU ATAR AT STHMH AT ATAR Al ave q1ed diedl

U FecAhald AINd 30 THaR TEIAfE bl Uaaraad Siged T@Y HBel 9rgd Jgd
aifermg | e fa O & B AN FXATE FUE QR Y WAod He gal AMgHebbl
TS FAE A a7 A0 g, AI AT qUIE BBl (HATIS AN g I
TS |

TSY SAGH] AS([bebl JEadh qTSHhl ThT ANSHPUTG T THFTHA e g IS,
| TR STgee Srg a<el ad ¥.9¥.9.9 A1 fe5ua |

T SIeC ATS[9Halg, aisl (Tlg qray gr3aidiare A&y aigUel WU 3 FH@&R
&g ) a7 g Ues |

avg WS TRUAlg TS seAeh [HU THILS |
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o T =A% (AT TRAFUMG X U A (AT WH FUE TMARET aAISe AT T4 |
qUTd JTOREEH] AT T SFHT Joci@ T THITH o IT&] Iag | Tel e faqa=
T F T T JAEH AR FofwTol G T Ul AR FATST g4 |

o TE ARIBTEE ATAYAF UAEIH, URATAT Siged, a7 T e HRIGH T I3 |

® WA TATSIHT IdEd TUlg a1 AfqH 9red/A=qq v dfg a9 ATSd Sieq g
O IS =6 T T G | U g5 daT Sgd A gl AR dAdTe Iede AT
T Angle) HT T3aT a7 I8 SR 908 Ied T a«qHTSd WGl a1 g5 adl faem
qred SieY dU€ UT29 ¥ 9o AISY Sgal AfaH digee (dd AISUHl @) Haliis,
hRA FATSH S ATAR Fiq [Hezg, I AIQGIR IHA Fal T8, BIRAHBI Irah
AT TToIR 2al i a8 g ¥ Iehels JeAs 8 (Submerge head) T i
fearer ™R MU fqq U | UAEEd dIEUAlE eHSl 8e BRIHT (JUX TSR
AT (Diameter)) g1 95 | Al TSl IET Fel SITSAT ToHSl 88 (LUX ) Tl FH
g7 W U3dT UTeY %H SIS (RYUX SATH) WAl 9l g THl 873 | g (g qHehl
THIT AR UAEH qIT TRATH Sged TG AIeaHT ATaeTHal AR TSUH!
TS ¥ A drEg I ATl B v fhes qUYATEORA TAUiqeTd AHT WX AURI
AT qHRATS I qah I2F 21 /ATH IS |

® UA¥E UIgT AT oUg UTSTHT e Teq SISl AN Tbad SIS TRUHI g TTHT
e OTed WS T IHET FE IS, |

o UNEIF UIZT WISE s UG dob IATSAFING TUE TTRES TS I I6H, |

Ifq AT ATHH  TATEH RT @ T9 Dol Sargedl FgMAT e I deslg HAH!
TETIAT Joely SaTgeadd 9 Al |

¥.9%.3 THUT SaTgee WS T4 el

ATIH B! qRAAA T IAEed 89 TART g4 (@FI ¥ Heof) a8 | T JAR0 &al
EIHT X ARG T ATAATI T SaTgvd e g, | Taarad sargraars
ATIRUTAT TFTEARFH! 3 A STSH TS | Abl TRAT T+ IaT T5 dl T sAhehl
T=HT Teh dal TaIITgA Sargee A& ey S ATIRIAAT Aol TS scAehebl doadl
FIESHT TE TS, |

U ed® TTSIHT THUTd SaTere WSM TH Afd Taard" Sargeadl dr=Hl Hid amd
(Gap) et e T 95w |
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Stoyring weld

retainer ring

A\ ALAMLAAYISEE SRS

Pipe woli

o . ¥, %] THTE Sgeesis

T Sgre STSMH &l AT S &R a@d g ATahHbl aAl (999 A1 AT
TR FH FETAT I TRATEA Sigeeehl ~FAdH (Minimum) 79 Sfieh] Gl e Ieg AT
qredel Uk HABHT T ged | AT ATIHA  AANgd FH TUH J@d  Afawad
Fra =TI (Maximum Contraction) 1 HUHI I T@AAT 99 AT (Maximum) TATIehT
AT AT R | TR Sigee MH TET fAiede wfuddw ¥ SgHaw @
TESTTE" TRI A T TGS | TS [THT TRATT SigradT [ FaedqTHT g+ g
TEIEUF G |

qqd, AATIF FH a1 T¢I ATIHH Galhl a@d, SISl & aTHl I@d a1 TH & gard
JEd STSTH TRUH YALEH UTSIHl AT Fh/Fleh g gl dlel ATAR AT FHATY

e Tog | T FH Te ffdE MR A 99 A | F9 feqd a9 qfewr aa
JITETVMAT TEIEUH G |

Skl

AT F T SISHT ATThaH aTThd 3% fedl I=riie ¥ =dw "rgad 90 el I=nire
g5 | e T FHIAT IISHdl adel arashd Y Sl I=<s 8 | S THad
TeRAT T STgradh! FATH T 90 HI. Al IS 9 TqH! ATIHaH T Lo HI AT H
T ¥ T2 dT TSR ABATAH ISTH AFITg 30 HEX T AT S &1 HIq T (G)TEX
EEERIGECI

S

Iel,

ATHTH ATHH (Tra)= 34 T TS
ATH AIHRH (Tin) = 40 & I=<Te
IATH AT (Gin)= 90 HI. HT.

ATTHTH T (Gpa)= 4O HILHT

T2 TS Ak d=dl gU(L)= 30 HR

STETH I a@ded! ddm#(Ta)= 4 feil I=HIe
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a4,
U Tl dI=FA gaTehl g@d SEMH TRUH TR Sigradhl AT (G) T9 JhR e
91 fF ST Tl ATHAH ¥ UATH ATTRHET d@d TdH] FATH T ATHaH TATg
(Gmin& Ginax) FTIH TET hIE |

FATHATT (Gpin) =90, HI.

ATHTH T (Gpa) TT THR 6819 T A,

ATIHTH AT (Gpax) = MHAH T + {ATIFTH ATTHA -(FAATH ATIHH) * TRar=
FIfthe (C) * 5 TST A% A=l 32U}
= Gmin +{Tmax 'Tmin) *c* I—}

= 90+ {34-(-90)* c*L}

qO+¥Y*q*q0"*30%q000
q0+9%200 *q0°

=90+9%.] =R&.] HI. HI.
STef, ATgee f&adah! (Coefficient of Expansion)(C ) =93 * Q0™

T, T &M F@d T I9 9(G) TACRISHTR T FIRT T afeheg; |

T = Afgedd dATThRHA - TS &1 AT * (AT 19 - Afead @) + FFa9 &g
AfTehay ATTHRA - gAdH di9=hH
G = Imig*(Gmax' Gmin) + Gmin
Tmax'Tmin

=3 - F(RER - 90) + 90
™ - (-90)

=3 -9 FIRR+ 90
¥y
=99.3 | .
T IIMEVETE TR sarge Hag ara(G) 9.3 |1, 6. gues 9= i |

78y feama i Fpufy ATCERr T MR Arae T (G) ATIR fAdTs e T 9ee |
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¥.9%.3 TR A%

TS &Aebebl hTH UIgY dIT THHT WU
TRl AR ¥ U0 S9ET 9T ATsd 99
[T | ®IF (Force) 8% ITHY U9&® dTed
qaT qHEg WEARA qREd Ted @l |

CQ\
raLTgae AT T |

USH oAb [golgd  IHdOR

>

g dledd SIFAT [GSUHl TS
HTAR @3 T°Y el JqEaR 0T
mrefes

2o et fAeTe T TEE |

YT W3 T ATAR F Trg@T fHary
TSY Akl ATNT ST @ HIH T 9o |

TET @ faq o &/ @ A9 98 qred
TS TRI T ARSUHT AT dehl/FATd
TATST AT TS ga |

ot . %49 : TR = S @
TSR Al W Gwal STHIA HATHl WIETHl BiaH & a9 Mexrs a7 THIEs; |
SRTHT =g9 AfCTAT R0 3@ 30 .| T FHNAR AT JUAT %0 If@ 0 4. H. ¥
I g99dg, | FHUAT SHIA HAl T@l AEr®l a8 (Compact Soil) FHcUTHE!
eSS g |

ST @ HTH IR 9T qfg 30 4. |l (G el ggiehl s T |

Ity MeEedleg 90 . HILACSHN 9:3% &1 {7 fa fg 71

U AHH] TRT AT UTEIATs THTATE TeAehl ATNT AT el Tgeh! TN TR,

| argaers #d Trarer o1 U erereEr 78 (e 2@y &) qUr TR /e a9

fr g fa 99 =R aarsd | F9R0 AMEUH ¥ /4 qaT I8 qIeadrs FHISH T
YA AT T THEOA ARAR GO T STSSSAT ale] I |
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forar 5. ¥ .43 : IS UTEUATS TS AT TATHRT ATNT TR IR

o IS TSR AHH! ATHR (Shape) FTAAR HI HH TR THILS, |

o T HHT TUR TUUfS 9:3:% B Bibe TATS ATAT T HIH TG T 313 STIAT T
GrAB! (T HEhl AHUHI) RaleR I diUH I Th ATTTHT Asilfed T e
afebrg AT AT GFTHI AAT sAehebl TR ATIAATR] AT ¥0% 9l ¢l RIel | IH
fepfaaer FATTRr FhIcATS ©F B A |

c

® TS Ak AT Il AN Hihd TIAN & T ¥ 5.3 A AAT AR & Teg ¥
Ffbe T Ta &1 T @il a1 qwTehl AT AGe a7 IS AU Gl I6s; |

e T2

>

® ATl HTH FPU(G AGH A Teaale AT | TT RN & T8 | HH
fawr ufg foeaie garew @fews |

® USY % EATH Il TN q gl dfgare foeq caas =1 "1y 3% 91y Wed 9%
T @R Al aqatagdl qrgael arraradr (slope) ¥o feit afafe a1 @ ww=1 @dr B
T 9 AT WARN faieed Afagd TRT Ty AIT AT FAT (67 (FErH a9 9 g
qiegeTe aTgd SEA % T |

¥.9%.¥ qUId IraY

JUIE qrar, 921 UTAl Aledehl qTg9ehl AR ATId UTHlhl TeTad
PR T3 T I (force) ¢ ATEH AT ATTHAR]
hRIGA &l IIETHT & T qoT FHraATRIAH] BRI
T FieTel TeART TF T T AT THIEE |

Peostock Mpe

TAE IARET 5 UgY SAFeshl SI=dT ATaeTehal ATARH GHT
fraTor fveg | AUTE 9TaR IATSET UFed s UTg9eh! RAwTaTe Tl
afg 30 FHT. d« WY 9F T AT THUdy dlfe IAes 91T
TAATT &7 TFA ABIE AT TTARTAT |
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AT Ileel IFAT [GSUFT Aresl JHER T@IEH T T Il JAT9r 37 qrefad
U T3 W AR T SR @ HTH T |

TeT & o 99 &0 & @ 9T dIed e W Il ATSUHl AT debl/FUId
TATIT AT oA ga |

JAE IARET S @21 STHIA AT ATl (Bt &3 a9 fexrs ag THIes |
ST =g AfewAr R0 g 30 W T FHWR Al 9UAT %0 g 0 . W gEy
T gA9HRs | GHYHT ST HAl T8l AEHl dg  (Compact Soil) FH{CTAFH!
TERTEAT ST &3 |

ST G~ FH G 9Y dieg 30 ¥ AT AT STl gwTebl AreAls T |

TqIferg MEedleg 90 . WL HTEgH! 1:3:% & [ fa fq 7 |

o W 4% # foHTe/ATErRl WIERET gETHl RN RS Ues, | g3l TR
TS ARIHT AT ¥.5.3 AT Jooi@ T2 AT & |

qUTE IR (A0 TS GEHehl AHTHT AT AR THAT a7 T q91 H1 Fared

HSATIAHT ATNT T dled TATST I8 |
STHT AT TFT Aleddhl ATy AAATH
TRIHT &15e AR I THIES | U3aR
dled U Tl AT TRl FRUR HBiEc
eI TR SIS ¥l &g | forT wuo | P Lsery
R | | 3l 50 02", gl support Sier

Starp

1 _ Anchor bolt

Base Plate
Bitumin sheet

o 7. ¥.W¥ : TSR dled T9T 9 FATET & qTCH

YIS ITIRH! HTTeAl ARTHT H3hid a1 HIERH! ATaA [HeATg 99 =id (Base Plate) @l

E B IS | JUIE qARE AT FE TR 9AeeE wSueng #wied deed g




o I¥ WA Twies dfafyd fae Wy gty
Uq&® dred dEAST HUss | g1 q
wftas /aifatas faeer @gr faefam fae ofw e
Afebre) TR YEE UTZUATS AEHI F BTkl ol o
wiftaes / qifatad fag a8 ST £ |

o IO U AT 1 ¥ WUU(S IqaTs U@
TR T IR, |

forar 9. ¥.4& : 9UId ITITHT WY TS

UEas U "I A FATT AT AUHT U HITgATE A FATT qE g5 dheb! UST
=T fgRR qed faei arge T UEw |
U<t EIEREd <Y ﬁ% (¥4° ¥l
FEN)HTHTHTT  FIERAAT 4T AT e
ATk @"‘éﬁ | Y&k YTgUhl TH wH (

P e T e e Ml T g Pensieck Ripe
AEaIE fEaT | W B TeMedid AT SR 4‘

fesiTes /3391 9T aaR 7 T 955 | & 54 .‘fmho, Block

FATF TGS AqATS Tedeh TSI 23 Y SWpont ier

(Tight) E¥ T & 99 gad @¢ JdAATS
gEdl T FAq UL qreddrs g T
®IE T 953 |

Forr & w.w : AT # qebdtas 39T

¥.9%.4 qifafa qrgue IEs JeH wrd

qAfaT Igael T HH] AN T I IRIEAF FAee AIges WCIdHh! UAeddhdl ANl T
SET | T | WTel Bk A A9 (B aHeb! Teed qreuars JTHT AT MR o 9 A1 &
| Y T 7§ T (HDPE) Y%deh TET g qdliR Sy | UAeh TIEad TATgh
(Alignment) T W9, W= TRAHIMS 3T G4 @leg! GIHl AT ATG9TF AT 65 I3
UIEG

N

o TTIUG q HIET TETShl @leal @~ T3

Tl @~ Hd qFI UI(g 918 SIS &1 I | TH 81 47 § (HDPE) 9Teq SIS LIl
A 3 A (S0l |

o TTEUATE @1/ 9Tl g oW Tk JUHl @bl @les Al Uh o8 arefdl ar @il
qTar @l 9129 e T &7 |
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o UG TEUATS IAMGHAFUTS TEHT ATAAT ATAT AU @TAH! AIE A& Iag ¥ TGS
qIEIeATs THET G 965 | Wl ATAl ARGl ST qwa1 U & HT. oFar g9 o

TS T &7

e Ur<ceh LHS“IC'II‘:-'; RRA®B] dd AT qIT 1A% ET39 [ SIESESE] vileal T FAvaoh]

TART THIEE, |
¥.q4 B 9 991 foe
qTaR ETIHATd & TR qol YAEdeh U TS G Ut dobes diAde qieg AT RIRAH!

frretor rr o7& T Wi | qUIE TAREE A faware fawtor e e afq afeeg

o JIAUT Ulecl [euled/ge% AR ®IRAdl o ATSC (Layout) T | HIRASI (AT FRI

fefafey afimeT & 7 &1 Faar J9HT Y9%F 2T Seq 99 HUR TAET g
GEEATR] AT el 99 FF T 99 &7 |

IRl fered el % fhegdT g9 U4g Agd HUedd WAl TAH AFR TR
TXEF T Head | afg fewrgd gfvads § IO 9UAT 99 fewred W ae @ied
TR ITET AFER A 9 96 | 799 URATSSRA GEHT 7 A7 FRIEEH Hedu Ty
FE AR TIGES, |

RIRAH] o ATIC (Layout) TT&T UF¥aeh ¥ FHAMT He @ T THIEE |

T qHfg ATaeIRar daTarR O /fEer TeH

RIRAFT o ATIC (Layout) fere

TS a7 SreT & & T
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I, ST @ (Excavation) &I T IS | THRITHG e &7 909 TRl oFT3, ATSTS
JAT TERTS TF ATAYAFAT AT T (Slope) HT THUHT ST 5 THIH

UM% ITgT e TRI BXT ¥ F ATSAhF g UAed 9% TH1 JoA-WISd ol
Tl 9 (Bottom Level) HwaT IR TATUo
qAT Y F. | A gAURE | Gl AER
SRI Al FAATR e 9ee

27 ATARSE! Wiesl @~ H1d T UM g3
el (Stone Soling) THJes | |ifdg 30 I.H
Al TGS | Aliag TF qRHl ¥ AT
Ui TRTHT T |

iy Tddds 90 4. |l Q3% & FHIC
o fu fa fg e uds

forr & w.uQ : Q3% G AT A

TAE T ACTHN AN ATFITF JATT T GHIAT T T4, | TAGF T AT ATH qd
¥ Q4. ¥ FUH TR F |

fr fa fq quufy =ieE ot QU T8 FT wF (Gap) T TR AR TS fagamsT ?
o Uiy, g i afv afq T (qu F.H)
IIAT IS faghred | g9dlg I9d AT
AfTUT T ATVSF ATIRA FleT ATST |
798 vE fawgETey At a A9edr A
AT TRRT T ATT /AT TRTE] Tos | g
TH FRAE AT TITI S AU FIET
JTEAR T TACAT WS I TRU AT Sk
90 HI. W, & I TANT TH Alehwa, |

fora 7. ¥ %0 : WEH e MHaR Tad

afg TR 9t RCC 9 AUHT =& TRIT I I JTET AR die] Ia

AR GLA. FARET AN TS AT Febdfeg ST STSHT AT G a7 SUSTRl qUId dATs IR0
STl 4 |, AL ST IS |

T9afE STTAT Sodi@ HUHT Tlel AAR T A9UH GUSHT ¥ & FHIE o T
TS, |

A TR qieg, FETHT UF gl Fafaq #Ig T @fde gifeled qaiq a9 /g
FAATOT T 7T |

g dfgare el TMMSH % T Alhrg, AT AT AT qebel T T Hled 24 |
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o TR TMTSA 9% T ATe MR ANT SHT/GF AT 968 | &9 a7 99 & & @ A7
TR S AT HAH 0.8 X IJAE IIe8 AT WG AT3e SI(aT RPN =ers FH
g1 AR |

o R ST HITT ¥.5.3 A AR oM | TRT @SS & AT TeT adr e o 1

AT g55/ ATAITHAT AR ITIH TATHHT Slot VIS HI T a9 7 ga |

fora 7 ¥ %9 : BRIH TRT dIT HA

o [ IISH MGl R T Uiy TATI-ATH AT TR (Wall) T w1 IATS | ZATH-TTeh
ST faSU AARE WM HATR T 96y |

o Y UG LY T 9% I | WER & |T ¥.5.% 99 AR T4 ¥ Ted T2 ¥
AT -ATH ATH SSHT WY THEH [HATUR T | TATSHT (91T TRT T TTHT AT
/R T aTdAr §:¥ [FHee/aTAar F THATHT W T Tag | SATSH AT Ty
TET SATTHT ATE ATHART T T AT TG (HATST T65 | @I TR T I8/ Tl
Fmfe a1 FHANAR FFl R & fiarg o .
i e e 988 | wRAw 9 T A
farT wATer TR dfeg afiy T T 8 |

At
Ll
o 7. ¥.%3 : WY qUT 9fg TH BRA

¥.9%.9 9P @R AT (Penstock Inlet)

o Wiy Jeoi@ TR Wh TATGAHT UHATAR! B35Sl YR HTIH T HIRIAT Il 85

UAEEEF AISUHTEI AT FRIHT qredehl ATdH Y A1 g1 Tag | d9id I9&ed arsd
AT ART 9T Afeedl Tagare wwRITHT GTaeE! SATHE! .Y AT a9 g1 963 |

o UFEIF UIEUH HE@HT ATIRUAAT STHISY e T, |

> [[w <




o IAHISYH! Tecll AT (URT) RGPl Fdgdle 30 Y H. T FAIRS | 99 o HTSTH
qTeYTs fqur ARIET UEd UIET Ufg Fel GehlUX IE] Tad | ol fb Il JiAeleT o
qhY |

¥.9%.] TIX AT (Air Vent) IT29

IJq HTIT a7 UAEH UTSUHT UIRHE U9 IACAR] @INT GIgqH] @l U Thd dosls
TRUHT &g ¥ TH HebaHl B[Sl g1 T e Se? (@R A ) Jo5a | TR 139
®IREHT TRIBN A=A T-AT A I8 AT g3 | A% Ife Ih 929 SIS hIRAH! TRT I
TS el aTeT T6d U9 TIRH=E qTg9 Tl Wl e USTedAhHT Ue, ¥ RI 9ral Usieceh
BT g9 BT UTgYeRl 8% AT Gel ATER W
HURA HaThbdl FHUSIUR Wil a1 T4 g 943 |
AT AGITHT WIRAE UT3d GBI 9Tsy
RTER AT el gl W TR/ T &7 |
TIRHAE g9l HEHT Tedl T [0 @wrg 3rel
UTEYATs BTRT I 94e ATl Fael GO AT HTSH

ZhT AMEleT IR |

fora 7. ¥.53 : wTeeY qAT 99T TRl R
¥.q4.3 TATEATF (Transrack)

o TRSAT AN W ATEATH 3 (3 AT SIS AU § AT THN) AT a7 Tl THAHT 9
fedt sifq arew wdr TehmR e e |
o TATHATHAT IAMGUHT TEe% Sl M & T4 |

o TATHATH TGS ATA (TRT) FT FT5C F7AS/FATHT A5l qAE AT Al g aad

o TATTATHH! 813 TATSIH a9 I T g Tag | AfG E=l TUAT I TALCHHT qIeT
SATAATHATS AT A T =7 7. ¥ .50 T# AT T 953 |

° §QIH‘QI¢<4|?: FaTbdlgsd aara+ /famme Adepd H bl ATNT FTAl RIS @TeAh! TAT3

i g3 |

fora 5. ¥.%% | BRA AT ARETHI TATHATH

ER I



¥.9%.¥ FE§ e (Flusing Gate)

[I9TT TR RRAAT STHAT HAUH! HIeT EATSARI AT FATEAF e [AHT TRUHI g5, | ST
AT T2 GleaT ATST ARAfy TPl QT G GRS ¥ AT I A G TN FHAIST
TEE | A™S AT T AT T ThaTeS ARTAT T2 o1 a1 er=l STSHT g 968 O]
TATST ARET TeaTe Hid It 9T e go |

e« 712 (Sluice Gate)
o TR /fefafeey aAfae AT &l T T I FHAAT TTHT AMGUHT (I Gled TAH)

ATTATS, ATMET T TR ATATE Sh SIS HT AW TRl FedRTA STS! (Vertical) fAemaz
e T Torerd T HISHI dobl QU AGATI |

o UM AT TSN TALH IIhl BHATS TeleT FHTIT T 4
el S T BleghIedesdls :0¥ &I Hiha FATGR THRT
STHTS |

o Ul HTe Wl WY RN AT BH T TR AT=T berele [
qT TefEd ¥ TS Tdhl W dd W ATl MR dERd |}
AL-ATIA T RN I | ”

o T e FRARE! TAATHT WY &l 9T FA=qfed ¥ qrr
= TH Wd dd A WEl qEfad/ A9ichT T AT
feTuR W T

%9 & (Flush Cone)

o wry/fefafees I w9 #F feure TRUHN § 9 afq THET AR e 1w |

o TAH B AEAFN AN Alferg T AT T Azl A9 TwaT qArarg a1 Hled e
Al ST dh 88 FHaAlhl Agsld R Al d¢ T TR FHAl TR T 963 |

o ifey T W=aT }/3 fad afer 7 AT T A TF S FHABT (1% HIERAT) TR T
AT G 96 A FHArdl e (Base)HT A ¥ FhIc AT T AW §3 | ITRIH
SATE I TATAH] HAFH! SRR TATIT Ficheeg |

o AU oF TATER Aleary T [0 & & 9 FHIHT FHeAreh! A=@ 97 T Fed BIAehl
foer faem g4 T TR Irddfs; AT AT (Spill way) T 9 (Cover) I SqHT SATHIT
T Ffar @ g AW JFATs araal 0 E A« @ 99 | STH Bl
T R, fa. 9. T R FH 96T 16 |

oY



o WY /fefalecy afad®l o9 @ IR, 4. fa
HIAehl [T YT TS FAATE HT I9ET 9T
W= a9 (Plumb bob) T FeTIaTe [&FeT (Vertical)
TR TEIEs |

o I TATH GATT &l el HIFHl Mg gAAA TTHT
aT T30 g9 TTTAT I Afed g9 G9Rs, IS gl
TR SE@d I9F U (Verticality) 92F deh W
/S T AT ATAT =18 T4, | "";,; T

- . v 28 >

o . ¥.5% : PR 9T AMETH TG A
o Tl FIMEHl el TATSIT qataRepl I YR I9 Fa TR o9 afer grar e
TEIEH |
o TAIEE B TRMBI Aoileh (WA IT@HAT TRI AY TR AT (o (= 1)
Tl geg A A=W LR GUSHT HTAAH ATNT TATd AE] I §7, |

¥.9% vy TFR

Y TATTIT ATHTSAATRT (AT FE=AT (HHTOTeT FHAT a7 1T YRl BRI ARAAT (g
Afgmer it faate v gRemTrs Refry weer wives | afe R 9 fqAr aown v w|
G gFT WOHT TITh el RI, [qHwe /ATqal HiaRab! MR FFUR a1 Fiad SrerHr gl
IR FTATGUHT Ry TR gATST Althbrgy | TIWRT &of U7 TUHT a1 SF T FHTEAT
HUHT STIAT 99 RCC TR FATSUH! AT I3y (Piling) TRT Ry Teeres MATT T T
|

o 7. ¥.50 : Ry TR 39

afg ¥/ feame et s@d 7 Ry WaRe dravdedr AGUAT ATTIARAT AT
ety Taera! fesed /955 faeusl g dEl AR A & 19 9as | afg [AforeH
FHHAT TEAT HET ATSIAT Fatead fastert wrael fog aar ax=mmes A ey |

e



g PRIl ST WUHT STSHT F-FTAT TRT e TR ol fo 7. ¥.¥q | @0 S&d T T

qiehs, |

Dry stone wall

Drainaje canal

Terraces

30

fora 7. ¥.%c : T-9ET GUSHT FATIUH! REF TR

KefMs Taer A &M | 918 99 &0 & @ 9 T GXaAThl IATSHl AT
TEHT T (base width) FETREr T AT FT WIS | Twar KAy TWHEERET SR Aerg
(base width) T JaATSH! HRIAT I 0 KU T &9 I8s | AATq

feafiy TTaeRET SRl ASTE (W) = 0.54* 918 (H)

¥.9 MU @ag (Land scaping)

STHIE®T aTedtad &= (feature) &g IRAAH TR e [AH(0T /Afqfatgars «Amwe w@hidg
(Land scaping) = T, | ATV Thiag ATARUTTAT (AU TRTHT AAAEEATS I ATRTH
TATS T AT FIIETT ITETHT AT ATIITF G |

ATATSTATRT 8Y¥F IIHATR] (AT HT

D

I GTEAATH IUR I¥HET Gleal

[aNaN aY

bl ATES  TATSH, ATaTd G2

CERES

AR

@vg TWhiay (Land scaping) T 958 |

¥ WA FHq M[HiT IR
AT 9O AT T THAFH ATHYF g (hIaHe




IR 4
TATN-APITHA STH TS H

¥.q TR AETIATHT & T AT qAT ASRET

JraTAT

I A, TAEd, JERU YUTHl (FAfAg a1 Jedile® I oed), Se?, 3.UA.4l, &R 9,
AT fgax T TATS, TSR, FIXTATE Hed, HAEd, AHS Had, AR eTed AT gaHl
THTAEY |

AeREs

Tla THA, THA T13Y, TR de (A9 qa1 Tg), A=e TR J, 158 759, Tl dq
cicy, CAREE IR, gdlHY, KIg¥s thigdl, Yellc thigd, &dlVs Sl hH, CT':‘JI, Ul Eal
e, TRA AT, T AT 4, TS AATS |

¥.9.9 STEAGA S T qrer

forerciTar SUhYvIE® A TAHHY, THYER, WA, Fad MG STSTT T 9eal e grqoraH
=% IS |

HIAATT FREAT T ITHIU[H] AREATHT FRTHIV i AT ST AWl & | Head AT aral
qgr Fordl, gl, 9T, O, ATSSEd, Fel Aol ATl d &ATE HR Ta AT 6l
TS, |

ST S TRl AT HR TART TR | JqATs (A HTER TN T Al -

o F Ui faercfir SRR TRICER S AP AN FIRHAT ATTeTF I8 redsl I
I A= Fagas (| fade 3f@ qo faeeaw) IusuEr fag 30-30 HFHUgH
HARTAHT AT [l |

o JrRUAAT DC T Hleds FANRT & TehT AT R X IUHLUHI Name plate Voltage
RTER g, |

® TI 30-30 YHUGH A~aRTAHT [ATH! ATTATS UTHHAT TR U &4 Alehg |

o IT THAHA Ik G WA I AT WY AAAH] HIHA bel HIAHT TRl g5 | A
ferr . 4.9 @1 Curve ‘D’ =1 faguat 3 |

)



o g TG 1k T AT TXT AATT X! AR T TS Sva | 5[ fo L9 AT

Curve ‘C’ @t fasuerr g |
HH
1000 D
= v e |
4=
@ et=1"1
/
g 100 vd
I E
g
°
g
[ ol
10
1
i 2 3 4 5 6 7 8 ] 10

Time in Minutes

fora 7. 4.q 9T AR TIAR] A (UTHR)

Y.} ARME/I9r =

Sied, SHaY TIT IqH TG ITFUES (YW [HEaH, TS, TeXTATS o, THRar=
SATgeE A1) BT TS fafa Iewgg ¥ .93 AT 7 Sool@ TRAbH! B | T dTek I [aedqesg
WIT FTIHT FIANT BT AT IERETIAAT [T ITFUEE e T 949 g3 | TR=61
¥.93 | Jol@ T SE&] Fle Colled, Jave? T d0 JUBUES SeUd FTEIAT AT o=
FTHES (ST UTAXETSH doid, XA R ITAdeh! AXAATEsh! (MH0 Arafy 9= U g
AT, | AT @leR AMGUHRT ATAT T Joodd X FHISH TTATE T TS T, |

Y.%.9 99 hH TS

o IT HH WS T T4 HAM FISUSHAH AAAwHl AIAT & Hedl &, AAAD]
FETIAT & (HHA RISUSHAR! AT H1F IR=g ¥ .99 A1 Joaid TRUH G ) |
o T FISUSHAHT &bl HISUSHA FSUT I HHHT AUR @G (HATE RIS
e %Y e |

o I HHH AT Sk T T THI AT ATAR! FTAATA <feb 7T

o TG HHB I Ik P 9T TTRHB! TA BISUSATH! TN ITqAT HeATH Al
STRATERT Tl T HHERT Tq AU THATS |

o I9 HH HIY ATERATS HAThl TeTadTd FIEX IF BHAT TUH @A AR ATALHT
GTAIRT STh TATIR & |

N



o I HHE AN T ANAH FEIATd I Th T T TAMI FART T HISvSad
ATl o9 FHATS ITHET FE | T ¢ FE&] 98 BHB a9 (a0 qaaeg aaol
TIE TAAS =F T§ FHHAGT 7 F A I5S, |

¥.].] TEEA

o TAEAR WS YA TalgdAdl ALl =F T | Tdgddls GaHl &l THIH
T T AMHART AT 6T T AT |

o AT [FAR I HH WY TEehl ATARIwET AT AT | TATGHATE &Rl [y
THET AETIS, | AT Toedl Jqed AUHT TR Ferdardd AT, |

e IS T Y HHHI A dled ACY fF&q® FEFT A< dled F& A |

o T dled FHUT Ul ARl HITTeAl ARTHT T AHA @I AT = T | TS
ATART ATATHH AT IAAT T ST qTelT q@l FHaAra |

B 7. 4.3 : G A e TRTA e

afg TATETART ATTET TATET BIGHTT T HEAT qE PEGge AP W T I9 A
ANTeedrs U ek A fqusr wawaa (Assemble) FaRTer daR darsadars

TEHEA T |




Y.R.3 IR

SAYeR faea IATEA T Hed STHR &l | SAvedrs aHl, gal, dd Aleare Arrsd 9 |
SR HHG 9 ufd Al #led g9 gar a9R @ FHA @99 | IAR8aus, | e

TR SAYeR e &l A+ FReedr & faques |

[aNaY

ST¢aR TqET TATTAT gl qaT aTh fed =g erar aforel 97 fgd v anfefer arerent
g |

SR AEUHT AT(FF, TR ATf Fraema s
fepTe] o |

SR g5 A FIH AT a1t ad "y iy
AMeY Hel I W Mbleddes ¥ aTed a&] hel
FATH TebIA TS, |

HAFH TedAl ANTHT GHT AT AT TET
HTeAhl AT SHATSUHT AT (Drarin hole) gedT
B/ ATRA T | AT T F AT @l |

fefe @ a1 dad IR Feadrd aaied T
ST¢aeh] ATHTHT UATeHE (AR G/ BT A=

T

fo 7. .3 : ftRe T SHver aan Sew fawew
Afg FAYER WUSRT TR @R A qHT TGHHT [F Aeee THIES, |

TARE APy

" SRER TS I AT FTHT Bl T AT AT holee (oreehl grqeld
ST T | TFH AT K00 Hiee 8./ (DC) HR TIART 1 Aichwsg | Afq
TR H AT 90 HITATEH Tl AT & A= W TG ATTLIA] TR
qIT=g, T Tt T Aicheg, | ATG SrqAAAHI AT § AeH Tl HH
JUAT AL TWIE T ga |

" g AT AT § HIATAEH A= FHH ATTH S[AELATS ATHAR
FEAATA a7 dTal BTal TSR 13 U6, | ATaegehal AqaR 4 fHe 3fE
1 TUITHH GREFHalg AT T AT T FrYAAAD] HIA § HIMAEH
a1 {IY ATTHT JALaATg FATIH F(hve, |




Aiaea AfFg

» foafegwr yamT wfvwer fot favroesr gaaeg | EW SR geaTed T
ST & 9 | USRI Wbl FHIAHR! ATERHT NS FReh Hieh ATHIe
TIe ST il 4.9 AT E@rsual & |

qiferert ¥.q : SHYeT USRS dfg 8% AUAT fosr T qfver

ISR 3 frst T i

& wfedras T AR ISR TRTH 97 s & 9ad
% Hieql dfg 9 FuEE STAYER FAATIAE NIt e

q 9 AT el Al (s g fAee (i) i T3t fos e |

Y.¥ N fOeH aar I M e

IATSAAT ICAGH HUH! HFBMAbA TaRals eIl ATRAF TS S FHIG HH
T AT TEAROT YOSl AT IGs, | T8 Sl [q2d ATAAAEEHT THE SIHT JAT 82
HTTHT YR YUTATHT ieTs (GeH T ocdl AT Ted Qe (OH &7 | S Sred faeay
qU 9T TR TS & (99 ATFETH AIAST IS | S5 [aeaHEr Alignment AT 417
HTT TSl ATAT 9 g9er 7l G=rerar 3¢ 9T I e | TR0 JUTeleh] ST

FTT /T a8 ¥.9R.3 AT Jooi@ TIRTHT F |

Y34 TRATE SIgee/ FeXqATs AT/ TIR A q91 GoIg IIHRUES

c

ZATed, SR TAT TR YUl %l ASTH I TRARIS, TSLX, TIXFITE Tod, TR I
TIT THRATA Sigee S THIeS, | TSWER, TaXTdls Hod, TR I q97T TRITT SAlgra
TSI 1 AT I=6E ¥ 9R.¥ A Il TRUH B |

¥.R.% oy fawew

STHea¥aTe JedTtad faadet R fear Tererr |t TERal YA e | 9T 99 ool
AT ATSTATEHT ITAIl HIAT [HATSAR] AN FAFRI-HPN e THARD TART T, |
LT oAFT-HeRIFeher THAY YTTATder TIAT Siael g AT HHT qRIR 9 909 T2l g7
| 1Y Ietfad PR &l Y AAGLd ATATSTATREHT Seldalideh THAEwH FANT g, |

~

Y A [Ggd ATSATEEHT ATIRUAT IAdN A AT el (ELC) TN T I |

~

(@

Tl - HFIThd THATA TaATedRl a1 (speed) a7 TFa=Idls a4 T CASAH HoTdTS
EAfAd AREA Frald M6 ¥ TR Tl G289 AT Feled #H T6g | 9 &l
3

S
SMYavere Janed fagaer haadT oy g | d¥ Sddiie THARA STHYaehl [hdel

9



qoaT AledsTelTs Fdad T SeTHT Hlfe dAqeT AT [ga?dql |9 qrakdrs "ede M0

o

o (aY o C
Sl SHITad [dddl Thad~dl d4l Hled sl feoR e *H e |

Y TAGIT ATASTAET G T5 [R(GHB] Ale FraldResdl AN TReg | S| Awid
[T=hAE ST T Sl A8 Fra@y (ELC) T Treadd SIHYasdl Sreddd Sivval
Frare? (IGC)TIANT NG | SAeATe IR g [acAehl ATARHAT SAdldh Alg HralaR
TG gredd™ ST brglelT 4 ol a7 3 Hofehl gidFS |

¥.2.%9 S.TA.H.

N a

TAHIHeh ATE FraleR (TUAHAN) o TREe qIT JANEEH] @ad HIlehl dle II9e |

JATiad /Al f9) ATHT 60 AR [l Raeirel ATegRAT IATad qraRadl @ud
RS Tl T [eR e HTH T8 |

ERUCC I I I o ol

o T UYL T ATATE AETH AN [qreeed A9 ATARH! foundation TIR T |

® SFYa¥Hl ¥H=RX (Output terminal)sfi@ ELC 9T 3@l MCCB I¥#H®! T T AR (
qTaR Fe) Bl AT T |

o ARATs ELC ¥ TATSH @8 IIIH fafd (Fad ovd, #Ugge a1 &ad d) TAM
THIE T SAeX® Output terminal @ T Tl (R), Tear (Y), r (B) ¥ &l
(Black) deTg ELC AT T@el MCCB for=drm 3@ sid T8 S |

~ = N . _ L
SAETATE AR A Grefar Sy AR

faa & Wy : guafa wma

> [[= | <



® ELC @9 STSHT % AREE Taehl AT Faobl B/ e T
Thyristor 3% /&7 St= T4 |

Thyristor a1 TTH IR TS &< TTHT &7 | WIAATE T ARATE SATATTHRT ATHT
TN T feadd T SirgH |

e T YO fFd@Ie W=T TP ATASTATHT g5 AT ATATE ATE TART TG, | ATHI:
JHH! AT 0 Fqerd g Arare fgavdr ¥ ¥o gfqerd Extension ballast®r
T TR WS =g, | 7 ATAR A% T B[S a1 S Hdel ARHT A8
Tfewg A7 Extension ballast Tel ¥ Feaamaer I qUHT FaeY AFHAT TS TR,
| ST fOTe ATeA e STeU¥ dd @eUa o |

95.0.95 Hiee
[ajmcmi?
EACALS
R IR0 HTee
N IR
~——q3 e

-

o o T% R AT TR V%

LCATATALS

RY B
7L
N

LN

KEACAS

TIHAT S AR . A H A1

o 7 WY TR araee giedel 3.ud.fa. e afver

o Ifg TR FATATH FART FATTHAT FradTdey, Rl ¥ qR Hiedehl IARUR Aled T,
T BEIT ¥ A JUBUEEH] STSH AATAA §7 |

o TTTHT HF TE=rah! dls e T AEeTF WX feftaeyad are qid Se™ 4 |

® ELC &I TTSHT SH @rg (Village load) #T f@Usl MCB e #4 f&=ravq = T
Power cabledT™ ¥ #9 f&q=@T e T |

&3



Y.R&R AmE. R A

ZUGHIA ST TANT TR AT Fra[AReAls USRI Sy Heale¥ (3ATs. S AT.) A |
ATS. S AL ST AT A€ JI8e AUHT el AR Sl Hied STl ATIRHT T
deast, Y Hig geqwA g (@frg) fer et #1W ey |

ars. IS & SeE B

o e I AT T ATATE TETH ANT [THEwH! AT ATARH foundation TR I |

® Sl dH=X (Output terminal)3f@ IGC #T T&dl MCCB I+ &l TH T dR (
AR %) B AT T |

o dRATs IGCHTH AT dvd a7 U WANT THUE ¥ A holel fq@d g o9+
SYa¥dl Output terminal ara Tl ITar (R), Tear (Y), J@r (B) ¥ &r@r (Black)
dReTs IGC |1 TEdl MCCB foradr Z@w &i&d ¢ Sirgd | afg faga w9 fawey
HUHT el ¥ g aRdrg IGC AT &l MCBaTMCCBHAT SIS I |

e |GC WA SISHT e ARET Tahl ATAT FIbl B/ A= T

Y.R.%.3 A TATE AT Fog T TS

qTAee feavel MSAT @IT ATTH! qTaTeATE @IA T FTH T | FTAL STSTAHT FHHAT 7+
FITEEHT 2T faue |

® TUTF AETATS [SoSHAT [QUHI ATT ATARH! THAA HIFradd qI I |

® T UAAN Bl T UAH &I Output terminal ST TS fEaTqF T R FgSTgTH
fau o EReH AR faq |

o AT HolHT aRTER TS I T fgar Fe™ 9 |

o TSI ARETATS AGATE FIFIAEE deAAT FIATI |

Y.R.9 &R $ad JS™
(Power Cable laying)

FAA T IUEOTHT 7 JUEIVATE ATUHT/ FAATI (FATT qTaR heaetep!
AIAHATE AT /[T FAATG HadA g HI A |

FAA ST Tl AT [aqa B8

o

® TP [Sollgol [GUHI G FIAT (TR TP Had AT TANT T I8 |
o UTERETSH AT Thavd el fqeT g TR ATSATIT Tae, ATl & ga |

S

o TFEF hAT WA TRT AT ATh HAAATT G T IIIH 8 |

N}

Y



o

AT FAHTT gATT AT Ufeg, Fad qaed AT 9T HH TIAHT Fiebae AT =]
TG |

I HTGATSS STET FGATST I FFEAT ATTHT FH&FH FAT ASAF TN AT FRITHT
FHAART STATHITHT 93 UM FAT STTHIEIHT TATIA T8 | TIA TaT HAAB] gl
AT AT FIT GATEHT HaRTT qHA Ea |

FHAART dTMe<] T AT JUATh [ THB Fdhel HAY / AT Fle] I&S, | A
PR / TSR Hled TG Tl ¥0 F AT gIIee |

T ATEY TAATT RIAUS HT hddAh] erqld IIIhH Hde 91 (Cable Shoe) =
helel T& g AT -3 .7 =el #1eY / dre Bl 1€ |

THIA TYR AURT bdoehl 20T/ RTAT FUgfaas YU ToR IUUh ATgsThl Had 9
T &ae grer Ry Tee "Jead fa=q (Crimp) 95 |

FIT TIafererel IUIH TR Fae IS HIA AT Hachl AT TEGTEHN AT
JAHIUH] TETATHT THA IR ATI S |

IR HaAAATs A [GSUH ARBEEFRT TSTH THT T T AHA T4 FHd afsar 98 |

&) B9 59 (Cable trench): Fae A FATSH TAFT HeH Tk TS AUH A dod &

| FHH! ATNT TIST HAH/IUBIRNG bl STRIITIFH TH bacTehl AT T TG

AR TR TR T AARB Had o0 I3 Iag | TS ITIThH ATHR / THP]

THAT (Slab)TTaT FISHN FedAThd B T, | AT TAAHI HIH & ATTHAT Had qHT

THICHAT a7 Fqer] ILHT Afeel T 19 Afh g7 |

Ll

900.001.7 . 'Ai 93%.00

9R.40

RY0.00

forar & W5 : A oA

oo

g) FgIC (Conduit): Fleihel TTERETST ATAT AT IJTFI AS([hebl TShl TAE

ATSRTH 99 J9aT A R(hal ACTIT AAAT g4 T, | T&AT THIHAT baeAehl el ¥

N o [aNE aY o N
dAHRT Jlbd T JUY<h [b[GHEPT PUgYd dT A4l YU STHIH E'F'T ol X< cdd

oY



qIEATAT dad [SR1SH 99 &5 | AT fafuare ®m &l 99 AiawEr 764d T4 a1 &ad

3o IHT WSl g7 |

ferae. .9 : FUgge

M) Fade (Cable tray): Flecidel TEARETIATT AT AT ITHIU Asileh s/ AAEH
A AT (b ATAT Tl qg AT HUHT AWReS AIAT [HATHT & ¢ a8
A ATGATSAIA &7 | AT ABIATE qfd HHA THILHT T g GHT FiTadl g, |

/tr@ﬁ?r

foT 9. W.o: %9a ¢ AT AR A e

¥) SHIA {4l (Under Ground/Burried): STHIE HiFaTE #ad A@ATSH AUHETs aig
(Buried) aT (UEY UTITS Tq A3, | AT TBTHT TTARETSATAT AT ATETRT HITT aT@THh!
AHT AR/ ITHIUATE Goddl 313 HUR SIS I AaEITH] Haadls ST qH ATGATR
AT T4 | AT AAATHT ATGATSH I #ae 3MHe  (Armoured)™ g7 T | T
AT Yoo 9 Hr. wfexr srgarsr (Rectangular) @reel @+ f=raAT 3@T A AR
ARIHTEE Fad ATSATE FaABT ATAEaTE q00 T 11 T ATeqarehr & AT Ardred
9 Ueeg |

o%



Y.R.6 g WX F=H

T 3000 MG TAT TTIAT TRTHT Y AAEGId ATAATREHT TMSHT GIT HTR Frolieh]
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ATSRFHT I AREN F&IT T TGS AAR [oA&dl ¥ foqdept saeen "ikedr ufg ar dargsd
| S (hiaHed argiy Waq qerd: M+ #eEedr & e 7% |

o =R-RHET foud foear el Toaw fogqa 9r 99 ar (fq7 9¢ w) a7 a_ER 9
e T 95 |

o TISH HTHAT ATARHI AR FANT ITHIE |
o TATHF TATTET AREE SEH gad | IH T fqaere R SIegd 09 |

o AR SIISAl T FHride TART T g | Al TASHT AHET TERIATT SAgH T T
o T |

o JHIEH ARPI T [HATE ATSRE T I8 Sl RGBS AN, Y Tl Jeadl,B el Al ¥
A FHTAl T ATgF BT aA0la |

o UTER Afthd T AT AfkT g &9 |

o uHfafa a1 W & Argeiehl guss | TH.fa fo. a1 wsTenl erHar Sifed fa=a ArHT
IR UG | IITEXUHT ATNT If ITHITHT SRAT Afed fazqerr qrax Yoo ara g 9+
FTHFT AT GART TR TH T o, a1 worepl arwar e aifse gue |

Sied 9TaR (P)= 400 41e
Aledsl (V) = IR0 AL
dre #wee (1) = P/V

= 400/3R0

= R0 TR

TH fq.Tq. a1 WSHl fHAT A€ Bee Wl AHT 4% el @ IIATH g | a9y
Ay TH.fafa. a1 weThl eHar

= 9.94X 2.3 Ui
=& TR

-~

Ifq Ioh & TR TH.ALET a1 WS ITded A9THT 91 el |1 Tilehehl
erare uw.fa i a1 e gEnT IuE |

o ITIATE FeTehl ATHIHEEH] ATTaATd ATIF TS | T : Haod o, FIH T, S,
e aMfe |
9.3.] ETIY ATERE HIA®I AT AT TRA Farags
o TAERT FUATE HAIT T ATHYF TATITHR! AN A-ATIE qAT AT TRl [ fagqapr
T I | AlG ATGSUHT GUSHT I AThel TR IR ATZRGATE qeol IS Alehra |

B! AT AT [STTRT A-ATIE T ATRRFH Hobd A ATAITE G | Al Hebas
TART I AR F-319¢ T aEikgs! &7 aqred aihg, |

q0%



A-ATIE SN (A-A13e =)

o (I IUFUEE AAT [ IUHIV T TTAT T=aATAd T ATAIAF IS el -

FET Tl I T YT, IURIET qIqT YIAEEh] Gebadls TIal ATZAA Sle¥
TEISUH! o F A-AT3e F=r &v |

® JETEXUMHT AT TIST FEHaTS aq o (s TANT X AT AH TR AT I [GgUH]
T-AT3e Ford T AR T Fheg; |

JB

)

S1

fora 4. 99 : F-ATIE TAUH

T SAIH (@EiE foe)

o fTiTar ITHIUET qAT Al ITFI T=aTAA T ATALAF FIACTATS HA AR Ha]
ST T A F@reuHT o 7 aeglky foT &7 | uR A9 P A dan
FATSURT ARG TSNS Fid AR ATEws, AR T8 ITIT Alhve, | ATl IETEUThT
argiey o o fegus @ |

LN

S1

fo 5. w3 aEiy U

qoY



©.3.3 BS99 AR T4 ARH
BISd ATy [aiqw= AR T Aicheg | ST T el Toidd qAFes 7+ & |

fofee /dfag Ty atsikE (Casing Caping Wiring)

o I frfawer arsivs faar dur fafager @aqewr s | @ a1 99T sgar 9%g
ATENF Avavd T | Tl AT Aleeer (G AT) &7 HEF FMIF Tel TodTHl S |
ey T qiverr

1.

TR AR AT qo7 fatasar e avms |

1" 3"
R HTEATRAT ATAR by HAIFR Wﬁaﬁnaﬁ;,x,
1" 1"
1||’1:, 1? y 2|| B;H-FC{
3. ey o= MUl 99 JaR Hag FIgdais S Bl I Hagars
i ar fafagar 9= foparer & |
¥, JUEUES qAT A ATAeedls AR ATAATEN SIgd T ARATs HIagHl TEr
\ﬁ — NN |
c 2 -
Y.  dRAE I IR 89X SISHT SEH §ev | dREE W I (Junction Box) H HTH
AT, T Iy aud IHT I o Ue | A JSHT AR &R T 9TAT
I T g9 91 | AR s |
It aTeRE (Conduit Wiring)

o Tfd ATERF (Conduit Wiring) T Tl aT8RT A=avd 5 U | THeb! ATNT rofell
THATHERT TTZT a7 WAIehdl I3 YANT ey ¥ WATdhedl qIgqes =5 aal YN

AUH! qTewg, | [Tl TAeHT ASATs TR ar ferier g | faza i amafee
AT AT dT dMAR OH a0 GO TRUH geg | agqdrs a1 fad forader!
YA TRTHT g | AT fata=T ferfaaept qrgawm = afees |

ARG T qfedT
. A AER faarar qoar fafagar e s |

> Q ~ Q 1" 3" " 1" 1" "
R TEAYERAT SHAR TETH WG g T I —, 11,1, 2
afe
3. areRky faaen fegusr A1 qMER Igudrs eaTeel Hrad ¥ fde dedarer

P a1 fafagar ASATeT | 908 WUHl WM 97 dR g3 [ax dfequad
TIFESHT ATALIHAT AR Tedl T fa-Sargeedl JANT THIE |

90%



ardrs qred WA ferred T IuSRuEeHr afadie T Sigd | dRdrg THE
qmhlg TE=ESHT SIS |

qRATE ThT IR &% FISAT WIS 8ad | AREE TTH T (Junction Box) H
T SEATe T Sy adel ITHN I A9 |

<A aATERF (Concealed Wiring)

o fogd aM4ld 9 ARATs alfevare Fafad T fafay ¥ MRIMWT @f=r aqre 91 91 4.

qTeq [agATI TR argikgars S« aTai<s (Concealed Wiring) A=, |

qERY T ARH

Q. kA AT 9T FATSET AT THERT ST AHT AHEAR (AR ATAITE
HTESh! U JIT Fhod? TFIET el gard I |

R AR MAEE aAede Rl del [Aulg [AATAT dISYHl AES ATER @i
IS ¥ TR ATHR T2, {99 T (Distribution Box) ¥H & (Junction
Box) (e e | FITHT WITse? amger Ui =T 4 4.0, S(q areqarg feerel
HSHI @R RIS T |

3 T @R R Fadig drReEs are |

¥, [aarAr [ I AR gl AEeds Wiel WS 9raR god ¥ ReRERES (A,
agd ATee, AT Alee, 9@l TAMS) S |

Y.  ARATS TH IRY 8% ITSHT ST §a | GRe% WTH T (Junction Box) H WA

SEATd T 3rgAley daa | T a9,

o Il foRfaHe! ATSRy aTfex Aef@" a1 ORaT (WxTee ThT 3M@ws | a8 FHA 9 offd
FiST T ATSRE T AT F&l dFG, T Greard g |
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Tk=g &
AU SCF AT FAATY

(Testing and Commissioning)

Y AT ATATSTATRT ATNT ATAIT S Tl T, JTBIO T FARAAT TAR Tebebl ATTITHT e
T 9bRar ey Tue HHAAT (Testing and Commissioning) &1 | I UHRATATE ATATSIAT ST
Tiear faefira @9 o ¥ @ fafo qmEUEr a1 9 Aferm / JERTSH Al | A e,
STFV T Ak TR FaEAT T ATIA fGAged & FE GART THIH 81 G T RT3
qichee |

ATATSTATRT T FEAAT el Tdeh TooATATH] ATSaT Fal Tl WUHI, TSaSl JUH! a7 TIT-
ARl HALAT A ey UG HHAME TS T HTAT I@T g1 ASS | AT T HUHI,
TSl JUH a7 AWT-Aq oo qqes A3 U8 | (a1, TAd-HPTbA ITHLT
AT gER/ fadRer FEAT TN AR GHEET AR WU 9 STh GHETETS U S9HT G
TREddfe | ATASTATR ATTHIE FAH FE T, |

5.9 ey qaur satrg abear

T T, JTRO T GEAT TS B G IS ATI9TF Ab-S(ie M Abeb] ATEITAT AT
G TR | T T, IIH0T T GTAUT Atgq a1 MiHd Aaedqredl ATl aiferg T g9
ehehl ATH T HARAT Jool@ T Alh AT RUE I AT g7 A99d% S | S<h AT
¥ AN/ IUHIU AB-S1= AT S’ A GrlIoide AGLTH g a1 qgqaATs Head o
AU T & T I TATE, | TR Fb-SA=aTe I T3, o8 {ofee qan feqma
T ATTHT TRUMTH & TR JAR 9T a7 THUH F2T T FIAT Jool@ T IS, |

£.9.9 YIRS TR THTS

Uee® 2T SIS W&l a@d a9 99 ggl, fai, araar, A1l e 9ebl gaads | &l
JEIET died Fodd TR AT ATHard FOAT EARUH US| AFAT AW AEIE
TATSTHT TR &afd TATsd 9% |

T UEEF GIGIHT STFAT AUH JEAT aEqee selsdHl AN Ja9=l dieet HT Hod
TCTFATS /T A) AT v T UTSUHT ATl AT (ATAT-3ATT) 9= 9 | STgel & 9rguraT
TR HIER TG GR UTgTeh! [UedT HATd Tl TDie STFT iR I, |

TS, T TATATs A% AT @refl a9 a7 TgebT 9T oy o faw | get e famaer o
& G AT Ao a7 ATeARl HAAE Had Il JTT A G&d TAHT s AT | TF G0
foeare O T Fepufly STHAT GUHT BIEY O Jooi@ TTRT FFARPT ARFEE AT TH]
HUHI RIEY 831 I8 |

0%



® I I Wod IM@UHN WATHT T ATeAl ART (AU T TIhl eT31T% (Housing) @TeX
frepTeT

o Ifg FaX TS o AMGUHT AUHT AT AT dATEH TSR GloR [Hehled

® TATSH! Gl (Cover) WX [T

5.9.] WId T A T T4 A (Checking)

AT ARET T AT HETHSR JHRY AT (Transmission line) TiTehT feaw favgaed @
. =~ N N = N~ ~ 5] C C
GAAT EF AATATHT §1 TH HUBIA GFb gDl AT ol e[l Ueh T IR Teb-ofid I,
ik e FaRTT AT AT e | i@ TRY AARebT A1 a1 F1Aee T G0 I+,
JIFEI TIT AIAAEE el TATHT HUH! Taehl HUX AT AT ARH THIGE |

He™
® T=IF I STl (Trash rack) THT EAIE |

® T=IF Wl IHL @ied T I FE & TR HTH Tl I |

ﬂg_('ﬁ(Canal)
o AT g3, Nal, aTefdn, HIel, uTd, 9fagy A+ M T TETIS |
® FAMT FH FoRT (Crack) TIRHT T F Ufd WRT Achal-ATaIH g0e | afe wob faire
HTAT HHT THIeE |

Féfﬂﬁ?.'ﬁ (Desilting)
o TAMTE o JIFHAT Ged T T8 g &I |
o fefufeas afaar o g, R, areter, Arel, ore, Wfqs? THUH el gius |

e/ @IaT (Gates/ Stoplogs)
® [T, TWIAT & AT FATSH dXA I el g9 |

ﬁﬂwwﬁ/w (Penstock support/ Achors)
® UAEIHH! IF T TAT Al FATFIHT dled ATAYIHAT ATAR ARG HEATH g, |
o UTEIF FUdEs,/ TR ke WchUHI-faius gaged | afg fadrer woar qe=t A79a
TRIR T |
o UEIF FUIEE/ U SAFEehl ARUR FATSUH] ATl qAUHT, Heberl, AT gaga |
GFTTHT T TIw @le 5 T Aebebl-[afal HUAT qomd AAT T T8 |
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RS ) (Penstock)
® T FTcde® b AP HEAUH! AT |
® T Y |INT | (Sag) T9TH gUE | Afg ‘@ IFGUHT TaTepl ATNT FATSURT TS
qreY Y FATS U |
® IF INTH TRTH ¥ IHT AALATHT gAUS, Ale AHUHT ATIITHAT AAAR HHA FFAR
T |

Eﬁ"'ﬁ (Turbine)

® d\GJi'i"I G wHANYT ST qleerel ST ‘Iri'\’chl §‘1‘4‘é§, T Olh AAHITHT g9 |

o Ul FAfETHI FIEe |
e fgdT AAT (Corrosion protection) T RTFT TF I Sk AGXATHT ZAIS |

o o o o C
® SYILFHT Sleb HIATHT TUST ElleTUehl g9 |

c

® I UM TF EUS | AT hl ALATHIGE ATATS T FFIT AEATE |

® TATSA ¥ JAYaTH AATSH= (qdT IS, |

® T AT Tede® Sk XD FHEITH! FIIS, |

TTih TR (Power transmission)
® FRIFH AATGH [qeT IS, T Alcdes HIATH IS, |
e <o T, HCUHT ¥ S ATATHAT ATHUHI I |

WX (Generator)
® Sy IWHAANY Sreh AN JHIFT TS TRTHT IS, |
o f@ar oA (Corrosion protection) ¥ ¥T§ A STk AFTATHT ETT@'I
o fergfvgessr S afvarel ST Blfdue! gAds |

o 9 &1 ANEI TqF g, H ALATAF ATaTST T FFIT g aa |

NCRN-)

c

® TATEH T SIAYEH AATgHe (qdT T &h AP el g |
o JoaEs FHTH EATE GhAl & aad |

o ol d (BTAT Wedl @Tde®) el T AT gI9E |

o WY ATIEF (Starter winding) ®T T Sk qieeprer Fﬁ'%@b:r '&j[cl?)& |
® T HAA (AR) §&HI TSTH THTET T Eeh AN TRTHT I |

c

® THWTH AMGUeRT TATAHNT Tl Eeh-TH &I, |
o TIETH AL EF §IIG |
o YF YTIves Alhaehl I¥ faeamarl fMR=aRaT (Continuity) ST-35&d ETH |
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%T@T‘l' YAl (Control panel)

® UTHAAEe S Al ST TRTH! gATS, | Fealdd ATAAD Gl (@raT) T F=T THE
AR EAIE |

® 3 I HF-T5d &I |

o AT I ANHI TRUH], Thed I IHAAET HATH IS |

e T dRE?, WISIEEs, ANAEE I ATERE &iF &IUs T Hel & gehell SIETg (Loose
Connection) g1 é%—v-fl

® JJ AEE (General cable) T AT (Layout) SToh-3&&d @1%5,, E| Elf'-f TEBI-GdBl B
e |

® AT WU TAUH gATe | [qnesel Fel e (U g9 T Al 9gd Al
gD, |

® SIS TNUHT HIeaTgsel HH Tl FIULH |

o ITZNF SZUTH (Wiring diagram) 39l @qﬁ? |

YR T fqa=or (Transmission and distribution)
o g Ik ANHI AT AHAT: (0 Aerd FFq WTed g T AMGUH IS, |
o TTHUHT ARETH TR &l (I7) FHIATHT A8 |
® AU TRETH STHIT HITIH E;?f (Ground Clearence) dTiFT SHITATSTH @W |
® TCATFATE (&1 T&" JUFI I FTHAT Sreh AT TSTH TRUH g |
® IHHY SNSUH ATSH EF ANHA FHCIUH AU |
® AR ATEHAHl R fHER AT T a4t TFF ¥G AT ETFE & aad, HUAT gars g |

>

o T FNTH ATIRET Sh-oed ATl AMSURT IS, |

0H%WWWW@IWFHW,W(Vertical)gﬁjﬁwmw
|

® THNERET AU STSUH! T AREs ATSUHT gue |

) Srerg T gL (Joints and splices) ek qfThTe TXTHI @q@% |

Tq =H-SAF R TN T A Fearooier 90 g F@HAT fa&qe a=r qarsTdes ¥ 91 Afeua
1 IMETRT HUHT 9TeT qT3+ A9Y Tl [(9&H (Over flow system) STl THUE | Iqqfs de

>
A

TeE%, WI-TEe, Ty THee SFb-T0&d G I Jb-a19 T8 | qTY Gaeed q wd
=eued g (& T FuE |

79 [hfaAel o HieaaT ¥ HUarEF U | IF AATA] HAAT I AR SH F

>

S8, 9 RIRIATE qTHT AT Tl (over flow) TR TEIEHT I gAIEE | TT AATAR HAAT T
A AAAH FAAETATE T FZhl G S adR ATTHA (Monitoring) TRYET 938 |
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fordTer T ST Tl (over flow) HUX TTHT TRl ol [6RTIYERT T ATRATAT Tl & fb A=l T

HAAMTHT AHATIAF ATATRA THIS, |

5.9.3 HHAEE I THAE A98s (Commissioning and performance tests)

iy Jeorg TRTHT T <eh-SA1= I 9T U5 BAGTTFR! AN TATR TURT TG E |

W, TATGT THTSTH! AT HF 9o a7 IaigTHl o [aear Gielus | afd Iofl argaars
ST SISY fa=die AT g7 T TR 9o @iequas | Jad fawqie #efi qargs AT &
AATATGE ATATS, HFIA (vibration) AT =T AL FATTHT TFF TIGH |

afe & sErifa® raTs, FFOT a1 A0 fEuar g9 fAEEH qE g TH9E | Al e
AATZHE AMHAD (Miss Alignment) , & Sled THEHUHI T FETaCH FHAT ANG gAHHRE |
TLAT ATITHT FHAT & & @il T Idq] MR II<h GHEE i |/ O Ib-S19 92
T |

qYfe, TaTETRl M (Speed) fa&diy T@rge ATAT T=TeTd A (Normal operation speed)
TR [aed? aerss WIS | T8 AaITHT TATSAdTs ARed (65 Sl THRIgedad (1
(Generator Excitation ON) TRT @TE fa¥T & (No Load) aT 91X =g fqUR wRIET I3 TV =eArg
eI | AT qEfaaT a9 T SR JaRges AUl ar Adidquel ¥ STHTE aTse et
ATTHT a7 AAMATHT a7 AF AT ATTHTT ATIHA FT T g ATS, AXT HATHT AITHA
(Continuous monitoring) Tl_rj:q—d(ﬁ |

Taqfs, BRRr g a9 Ifqed ¥ Tarse ol Afgehad IATeT (Maximum Output) IFH
‘1?’11?:[ | &1 Fd_rofﬁ B3l F G AT Bk LIAT JUITAl (System) feR e (Steady state)
{FTFIULTT (fluction) &Ll Y e (discharge) ¥ 9G¥ 3T3<Y9C (Power output) ThATH '6::[
ﬁ:ﬂfﬁ} T g R (Normal running condition) ﬂ@ﬁ} CIERNEE ﬁq:l'qé@ I

Tl =T 9% @S AWHT FA AATAIEGE ATATST, FFIT (Vibration) aT 7T AGTETRIT ATl
SRETATTHRT TapT TIRE |

5.9.¥ THIA & (Performance test)

AT ool TRU AR FXeh Hleh AlShl AALTHT &8 TR Ufeg T, Fleh Fkeh AlSH]
STFIUEHH! ATIAYE (Output) IATEH dT TRUTHESH! ATHAE (Record) Hieddl ThHIH It
(Performatc test) IS, | THIHT ot &Il F@A (AH [df@d 919 Si=es T ATHAE
Record) TIR ITH F¥H1d TG |

1R



Al (Flow)
YATEhd] AdH F@'F?IT EIGIEI LIRS (Ressure)
CCIEG LA (Turbine speed)
o TUNRFH ATIHH (Temperature)
JRE
o al= ATWT®T ATIHH (Temperature)
o BYF holdhl Hiedsl T Hd
o THTEEY Hied ol T HI=g AT
o YR ATSHI falq— EfITIT Aled ol €9 (Voltage drop)

TIA =F AT TR FS (Record) &I ¥dE AR ATICUIH &< UeHh [ Ifqerd Icared
qETSS WIEl HALATHT STAT (Data) (HE UGS |

) T T (Electronic Load Controller) ST€TH *I?('{dvl HUTH] QT FETd TaT3e Siel qrar Jeqran
qf FET AITTHT Al &39S | TG dGe MRl UER § A A o WA SYE AT
fEaedT Tale STHveal TS (Generator Speed) ¥R & FEART Mg | 9 O ATATRE [Ea<ehl
&THAT ATATSIATR] IJCATET STHATTRT 0 FfAeTd odl g JUHie a8 g dg faw aw 1=
uff &l R JUATHIESAS ToHel TTAT GHINIG T a7 dA%F 9 IIesdis Yoael T
TGTST A9 Gg AT ATMELT A€ FANT T I T JIIh g5 | IETEXIH] ATNT ATATSTATHT &THAT
90 fHAMEE B 99 THk AR ACH 0 FdT f8dX AR @I3H Albrg, 99 - fhaAraraer
ATATSTAT HTHT QOO0 FTEHT 0-30 T Tod YANT TRT d T Fiehr |

I (TH-IATH) HI AR g e fAfese wRIE (Sample form) AN TH Afbs | T9
JATSTAH] AT ATG=T ... AT BRIAG THAT fa5Ual |

5.R T AR 9 & (Rectifying faults)

aftey HTHAlTgR ANT AT FoTerel G At FREeT &7 o Ars a1 &
T HidA T9RS, | AT ATTATHT TaT a1 THDATHI Thid <l TqATE g i a1 A9 qa T
THETH TMEAIATH Aehedd T (0 Free daavad THIEs, |

5.9 =R gHEn (Serious problem)

gfq TR FHST (Serious problem) WUHT J&d FHEATH! U FHEH TAATIFHEF AN ftey
HATFH IRAT AT | ATEIRIAAT TFAR THIT T3 IH 57

o ﬂ?&iTFﬂ?f Jaterd (Safety related) ¥

o TATAATAT FaAl=dad (Operational)
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AT Fafea  (Safety related)

JEIl HET S GHTATH FHEGM TR TR FATAT AT B BRI HATeTdeh AT,
Sl &fd, I ITHIH! elfd a1 ATATSIATHT JaldR (Infrastructure) T &fd [Wa®s w4
TEAT FHETATE AT datead TR 9T A={de, | STl foF
o IYHET AT FIRTHT AT [HHTT FI ARUH! (&I I STHHT BROT AT AT T
Gl /el d¥ AT T3 oA/ Jald 9IUY a1 dRIRHl Aoy [@aray gaied
YTEATATS o AT qTHe, |
® YARY ATSHH! qR TIATE STHAHT IFAUHT 2afcher IlAe T TS, |

® SHHF FRUS A ARES AATIH AT TTHAT |

oA Gd Gaied (Operational)

TET THET SH FAQTH A TE AT G A R AHAHE (3 Ieqrad
EEaeT AT ATHTSTATH] ST qoATATHT 8T I, | A&l [oF

® HeAl U a1 AT HRUMA ITAT YT HIATHT SR T AL ATTHT
® JANFET TIT STl ATISF (Sl ¥ &G ATA TaLAT ATTHT

® 3TATTE HFIH (Excesive vibration) HUHT

AT 9HHT (Ordinary problems)

FHAME dEH GORATHT AT FagM TH a¥  AEeds qaR JATOR =Sl T
THAETATS JTATT THLTH T {7 Alebrg | &l {
® Al AT TSkl SIISTSHT UTHI THTTHT AT
o ATZHE ¥ ATHART (Minor misalignment) S Aol fHATST 1A (Readjust) 9 afhes;
o TRAT fafIua! aedr w5 I 75 IF T 94 F

F 9 FEEATRT T IR (Rectification) TR THufy I JIeb-S19 T AT dftey HHHT
F AT TS T |

5.3 g &% (Endurance test)

c

ThH d& I TRAHIS, AT IJUHRUEsdrs qur &7dar (full load) AT HOTHT ¥ HUA

=Y 9 1 968, | I8 IR Sie9ds g7g¢9 d& (Endurance test) WiAvg | I9
[epTaHepl qREUETE Afed T IS0 AUferd AT favr ¥ Fwem Aed 44 67 qas %
AT T~ BT I ST Hed e |
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Trgirl dHl HAIHT T/ IURUES AT Heegal dueiieTdl HaedTedehl AR ATHA
T, |
® IcATIH HFIA ¥ AT (Excessive Vibration and noise)
o HHFINAFA T [aeCT T /IO AANIF aTIHH  (Overheating of electrical and
mechanical components)
o JUTSTHT erde (Loss of output)

o R, Wiedsl ¥ ®ed AT [g=«= (Deviaion in frequency, voltage and current)

afg WfT Ieci@ TRTHT T F 9 THDAT ATTHT GUSHT THET T HETH! HRIT IT TS
AELTF ¥ IUYH FAIT TRFHANG AA AR I AT FE T A7 GHEE / STHIH]
FA{AATS ATATSIAT BRI A THIS, |

Trged & AHAdMYEA® FF HUAMG ATASHAT ITHRRT AT BRI Tl AT
SUIH g | TA ERATRAS, Ui ST T@HT HRTAT /3 8 TR ATASTATS]
AILER, FTASR T ITARRT AHITH ANIHIE FIAMgaTe AU Foard 9 (a9, | T4
FHAT R Gred, Iv T4, IS T@I3H, HITSH, UTHIh! qerd Fars+, uersH, fafa=r faeees
Tgd, fow TRISH ST HTET RIS UY | IR (AR e SURUreRl I STETS, ar,
FHA, Fgrae ATie afF 9 ARrEer aieed 9y | g9 ytRarere favagagan geq S T

AILIIA ATH T HH G T 5 |

5.¥ RN T AURSIATE TRIEW (Training Manager and Operator)

ATATSTATR] SHALATTH T FATARD! AHHT HEAU g HUB FHHY ATASAT TTIAT T ATH
+ U/ IUERRT IEfq A7 TTEERBT Qi IYIRh SAhee @Il Ul gv 99 ol
ftheedrs IRIEAT TR qaR 9HTE | Aad 9TCH Aftheed AT AR T8
FAeATAT afq AT e FTIET dTE Hon § SeMedarars Hed 9 99gA T AR 9i
FEETed TAAT X FT fqa GFSH T d9Na afg ATASHT Fearaqe T STRAT ArSaT
ARTATTT BT T ITARNT &g | Ieeed (aigeT a9, JTHOT T ATHITRT Heed, F1H, THd
e A i 8Y ST HIHT IUHT grgr | aftdy U HIHAfTFRl STaarTHT adr ATl e
JUITH & AUHIA ANfAd TR ey ¥ FaedIIdesd Hecaqul Hfaer a6 I |
THATE STSTARATATE Wgd g 99 TH/ ITARRT ATAAeATs gedTmaRer LT fefeepl o
e Aae T (=T &7 |

JRTETITT AT T Joci@ TRUH T FHeeHT A 718 I8, |
o TUH WL TH T a5 T UGRAT Aled &7 qHeT IRgUAT a1 ATIHT F AT, HAL
IS, A F T SATAHA
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o g fad a1 gaTIT Hd (A=ATATH! T T&T T L)
o AW~ FT=AT, I77/ITHIU T ATHUT T UTETSAEh! ATH, HH, Joardq fary, faeraar
AT TR

® T T IR iﬁ'ﬁiﬂ (Operaton and maintenance manual) #T Joi@ IRUHT &<k
GUSH (0T q& FIwdl ATAHRR

® TUISHTH! &<k UTd/FTIaehl HHA THARERT qRHT FaIHT SATHERN

® &1 qar @S (Fault finding) ¥ ¥HAT ¥¥R (Repair maintenance) dawel SITAHNRT

o TIWTS ¥ Y& Tawdl BN

® IF [HUF (Book keeping) Ha=dl FTHT TR

ATATSTAT oA (Opeartor) Pl AIHERT FAWT HEcahl gATd TRIEUHT Gfd gl &ard q=ars
U | AT AT MRY ATAR HTH AT AHTHT AT AT A AR FHA gAaHs | TqY
79 [ aHeT qfead Y& &l (G99 Araemire g vk Jaars e T THIE, |

5.4 AT F&ar=aRr (Handing over the plant)

AT S FHEF ATH HA AAR ATASAT Jagd a1 GHGE a1 JUARRT AMATT ar
FIITAFATE ATATSAT LA T BT | T AT TSI [afde =ROH [HH0r, STSreeh
qI HH AT AA9AF IR a7 heded THA G TTq IEF, HEAME, THA I,
Zrgdrd &% A T TREAhDT 75 | AT EATIE I AILERATE I HATATAAT F=ATATRl FTH
T Y aie [qehTg bl gu, |

TETHH ATSYIET I, IJUFY T [afqeT AT 9 18 T Gaha e [did= =RIH ITHR
ArafTer SATHHMET qEaddl g9 | T T FERTHT TeTHHar T JINRRT afafa gaerg o
THRT AATATHT Tehl E9E | TAHT NT g GeTepl ATTIhIer eAfchewdrd q&q@d dHd T
TH-Ueh I [ o 96 | AUl BETSTITH] STSTHHAl HFIHe JUHRRT Jrafaane fHies
THH e T oY STAfagd ATATSTATR] T, ITHI ATd STSTH TR AT ¥ TRIGH Fee
T ATAREHT Tl T+, ITHI I JTAT, SHST THA T SATIS AT(G JHRTTRT T ITHhRT AfAferer
STh-q&d ATTTHT AHIATH! Joei@ TRUHN &75 | AT BRISTIAAT ASABAT BT HITHT
TF TUH FATTEH T [-HpIIohd I+, IJTHLITH] THST ATHT (T9leh AHT TRAR AT
HREEd T AT G Sh-qoed qedrg+ Aqagdl AUl g5 A IUHIhT AHIAA Ih
JeTfa sTaty TG F SR a1l TWepl WU a7 (s 7oA STSTHwdl HFIAArE ITaed

~N (e N o
RIS Iiaagar qfd Jeot@ TRTHRT &3, |
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5.% HF AR FHOIT (Completion Certificate)

STETHHAT HFIAIATs TS B T ThHT ITHRT Il THTT ITded RIS I, |
Y THTIAER] ATIRHT FFIATA AT, Ghfedes Foll Tagd Hrgald a1 dT FH FedRTarar
[HepraeTe IUHhT ATAfqaTs oY ST ATATSTAT TATIAT Tl AT 62+ A a1 qeanT

c_~C Q N oo
ThH T MU g | AR FHQTA/ SYHAThT 9l

faeTe goargfdel THTIOT ATaT® &7
STEAT TaTEd ¥ q=T I JURT AT TR SISl HFIATarsg (i Tl Hrarel Jearfee
AATTTR FHT ATTHT (F:97ch HHT TFAR T4 a1 ATGeTHb HUHT HIaad T HoSR TR g7, |
IR ATATTAT EXATRT &7 g5 WebIRehl bRTaad 9ie fore famueg | a1 fop e fammam &=
foare TR, fqeareedl Ahedl PR ATASAT AT AU a1 TSTHHAT HFIATA AR
helel el Weal el adcd fad quRE |

78 1T GZUHT AT ... BT BRIAATE HFERAT ATIET el g TUHA SSHbAeears I
TR ATTHRT TS, | TGHT T TSHEAT FFIATATS (THAT AT JIeAed TR T TIF,
e, T, RITeaT ¥ faeqd Iereaar qeadqdl Jiddadel hieredl Th 9\ 9+ Iqaed
RIS T8 |

5.9 gAfT (Guarantee)

FERITTAT FATIT (Guarentee) TRIEATT a1 FRIAT HTIAR I H¥eh &7 TS T&
o fAHIUIFAT (Manufacturer) @ J&TH = geaTsfd
o 3MYfciebal (Supplier) & Y&TH I+ geaTdfd
o STS&Al (Installer) & J&TH 9 TATHId

SEMEAl HFIATA  ATATSTAT Telgeh / HEI /ITARA] AT FEAHT Tk a9Hl ToaTqid
(Guarentee) Y&TH I &7 | g9 o SSTHHAT AT fad Jeamqfd Iael TEHl G¥hiaTen!
ATIRHT FXF I Faag | ATG TSTAbAT FIATA SIS AT ATY(T THAHT AT FHRIAT THT
ATHT 9

faTRarET goamid fas @el STaRAr 6T TIH I JIFI Aad e /AT S
THAHT AT Jeardfa fad Taae 9T STSTH |IAPT AT FRIAT TRHT GUSHT I I AT
gATqid fa

TG I TAGHhA T JUBH gearafd faa famtorear a1 srqfaeararT fom g9 | el
gaTE A g oA fate e a1 #E qve W Rl T drer gearia sEta 3 fatg
T oo TRUHT IS, |

Sh YA TAH Sel@ TRUHN At (AT U a9) {97 % yifataes T@er argHn
fetes w9 RfE a1 & IIEUS a1 T=F JUBIUS HTH AILH GUSHT HAA a7 G Hiaad
TH FHA AR WH Joodd TRUHR g7 | R Ik ARl AT ANLH a1 AILELb|
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ATRATel a1 oI qHIT T M TRIR B AKbT BRI THAT Icd HUHh! FTAT a7
fTATOrRal ¥l o STSAhdl HFITHl elidcd W T99 HRUEE FHRT WUHT o7 a7 <4l
TR HROT BT AT a1 &Ald AUHl GUSHT Jaardfael atg o 9 feesd Jar faq

STl FHFIAT AT (AT HFIAT AT g7 P T SAERT THA Tl TRUHT I |

o

A TERY faqeer @rgq At qar gt fafger faatorer e oft steredr sva
fAUerl TTHT IFT FTAEEH I FRIATHT Seol@ TTRT AARHT It Jearqfa faqud g3 |
FESTATHl AT TSl THAT TATHIATT T [GSUH @ | TqATs AIBRHBl TAAd U B9
TATRA T ATFITRAT AR AT T AR T Fleheas;, |

e [aguepl Jeardfd Tl THATAT HAd: daigd, SHeel ¥ Iy ([HEHdATs FHEL TRUH 9
af ATELIAT AR AT I, ITHT T AT I Fichees, |
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THAT Wﬂfﬂ' QA (Sample Guarantee Paper)

TFUNEART T/ FUBI/ATHAT/TATTAT . . .
......... Ea2=e 1 O - R | A T 2 11 WA =1 - | £ P
........... Y TAGLT ATATSTAT FTHRT FHATATs S&qT=dR0l TRUHI &l | AT Bl

[HHTOT /TSI el AT Hafedd ATASTATRT JTHRT AH{TATE Juded HAthedad AT

. fepairare fae@ SauTew MRURT B | SRR T /YR /ATHUT/ AT ATl SIS
gy RueRr fAfadr w aw (R wiemifwe) & wifafus awen sfawar ar srgwen
ATAYTF HHA, AR a1 AT AT (Faulty part) HREEd T TF HFIAT A AUHA @IeEHAl
IYHIRT ATATTATS AT IoaTHa faeu®! |

dX AT, ATIRATEl a7 AU TYAT AT AZATATG S STAT T+, IR T ATHUD! FANT
TIRTHT FROT AT F TAT TPITHT FRUT TUHT AT AT G AT T Jearafq e wrairep
T AgA T AFATE g BTl AT &id a1 {93 gl &fq 9UAT 99 g9 HFAT AR
e FeRT T TR |

e

@) e, TATEA oo, fhFetrarTe &\ al ... 1. Hl. SEHaY e,
....................... foafes o AT, . 9T ETE AT,
M9 ST ..o qOAL TRRBT oo, TITBT oo
FHHIER AT faafes arsias |

(R SR, BT AR TH .. T R/ FAT T
T o AT AUHRT/TITHI . TR FEAERT MET %@ T
&THTT P

(3)  Tool R AT .o q AT e T a1 A1 SEHET a1 41 9w
ST TT T o TS (Type) &1 (Key) TUHT |

6) e FATE /AT A TITBN o FEAGRT Ada, o oAr

AT TG, .o THAY HT | g HHT TRAT FUHN . ar2q (Type)

cal

Mfa

AqrH
e e -
....... ;r |
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qi=a] R
TRET AT TAMHF ST

R.q e

o IFYANHT ¥ ATHITHP TIH] T AYT TaATATs FHAT WA= | FeEATETE AIATIAAT
TTeIeHG [AUR WIFSH! A5 qF, doIhl &fq Ud FAgad g7 991 |

o THIAT ATaF gad, fafT FRUEEATE g5 T e[ gA94s | 9% Sarad, AT,
AT, ToISTell, T q9T 7 @A AHAEEAT HH TAd SISHT gheAl el g
e | Y ST [ogd ATASTATR] TS H1A I Ieeiad [qTAEEIT Gealirga AUl
THHT TS FIAAT 9i {9 qRarr ¥ qaspar AIrsHus, |

TUEATHT T Afthells 99 qadl faud Afaq, g gaee dHd a=rsq T UcHe
Fafercass a1 Suaed dgsaiaad [agd qohlia" Feraarars yaHe IT=r qides |

Q] THEATH FRUEE
THSAT FERIAAT [ FRIETATE g Tag |

HHAT Tl

® THIAEE HAAM Tedlale g1 Meg | THAT YA Afhal ga=ahdls, ATAH FHHI,
AT U, ALIAT T @I 3T T AT ATERES TESH |

YR arara]er
e TUAATET FIW T AR Fidebel ATATARUET W&l TR aTEl, BT eI, <A2ATE,

TIT ISATATR] AATT AT(E FRUETE I g T, |
HATACT

® TETAT EATHI bl HET HRU AAWAT &l | T FAFHl AFTETHT HITH TIT GaRATeh
AR oA &l 9 AT g4 Tag | ARl FRU aTd AlfddEe 9
THEATHT RTHR gT TG |

ST FY fafy
o IRET WEAMIHT FHHI, GoRATh ATHUIH! TATATA! FANT AT &l 99 geedAT g

~

TR a8 &g | a9y (Hefrerdr Iwitga #rfalr audrse & geedTEe T
FarsTeaT afedr 9 A |

qro



<.3 TREM ITA
QqrETT JIET ST

e RIS FRUEET Adhal ATAIUR THAAT F IqF 9F JAT Gl &idere T
ETHIG HTH ITH SIGHT HTH &l (999 TR TRATH] A qarsd Teg aqd W fafaa
FRTESHT AT [ AT ATaeas® 6s; |

AT YREMTHT ATNT & FEa= FRTee

e W TGT Higed AATIIAE AL A

o T TEI AHTES THAT T3S

o W & FHAFH ATHIA R gedd T I5o1 Fd FANT I |

o FHUTIAHT AUH HISle® TR AT HH F& I |

o FAl AMAA A (A FXaAEE [HHIT Tl Ih TATAHI qAH] ART AN 4T
AT el @& TFATIAT g | d9Y SETHehd qdT d HHIRes @l gaus, |

o FIHEREE AAMMGT T4T FRTAR g7 9 |

o @I, YAl aEET HFHIRES A SAEAd T SIS 2[EN 8 5, |

o fifg g1 U9 SEdEe T UHHE, I, AT, A, SR e o fde g
GG

o UM JOIS8 NI qUT SATHl TedaTed IarsH

o UIAATE ATAAET STATCA(S, GIAH ST H=ATF TART T

o TARY AT faaror @med fawar Wl dfe ocadrs FHA-ATHAT afadl 1 &
BTAHT I51 NS | |19 QR affeee! faafed an sreardr ¥ fam |

o ETATEY ARl qAT FACATE Tl JATHT THRIT ATSAB! HIH A

o Td W fodT AR FoT HRTH T3 | Catalogue WTHT |l HTAR AT

o KA FREATH AITEEH Fel TFd TN T |

o HEUH TAT I Gehedl T TS |

o Tl T TRl AR GeTHT ARTE

o W TET AT, TSI, Tl ATfE TS

o T FHIRATE AT @A T FH T a7 T5g | 9 [qFe g 97 IqdTs oAbl
T& FTHIRH! ATTETHTHTT HIH T faq T4 |

o T WA T qTA LR IS |

o U g TFATAAT AUHT THAHT F (HI=ATeRT Saeen 19 163 |

o AR Hebd [rga@edl Il T

o AT MERTH JUF Afhdls ITAH TRIST T3S, |

o UTHITHE TRE UPRATATS T ATATIT IS |

o I fqAT =Te qewars afq AW IT=R TF A= THA
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AR T AR Fatwr e

o FIATAR TET AR TET g FART T

o HSREs TN IREdufy TET T S SSAT HF ARFTT SR TH

o ATRETATE WY THIAT (T, q1 ATfe e+

o FIET ST, AR TAT 7T ATHUEEH] TANTHT h TS T4, |

o HIY (TdTEA, SM¥ay, Wedl AMMQ) A% AT TITTHT e | FHIFH gal T qrarare
SRS

o SIS THUIA THHI HlicTeh FTAAHB ATALT IJHRT = T | faemw ik aaigaet
forafeg T el ST, STveerl Hiag (99 T A1 g1 JAT FISF TH1EE GLhl g
ek |

o URTHE T/ HEIST U (grefry fawew) e et (qeeln), fRT (@ee) S
YR AHEEAT ATALTR b A |

o AT FHRT RN gkl quT fa=dra =il GeATs |
ATAYAHAT ATAR AT(eTeh HITTHATT TN T |

Fﬂﬂ?ﬁﬂﬁw

o ITAATE Al HIYTA TAT ITFUEEH AMEN FHRATS AATd Afdg T

o (IO IUFIUEE TTATSTE SANTS T AlG FeISTATRT HRI ARTARIN HTAT TR T
GAE]

o TE ITAH ATSSTHN TSI FART T

o UIC AlheaTe O FIHET A, TJHT ANT TgTgg Tlehe TS

o TIT THAAT AUH AR TF AARET Higed AN A7 |

o TOEA YARY WEREH WF ARAT HH A I ATH TRETHT TG dF g
aterd T

o SHT fOISTell (FHYUE) TANH FHATAF & (Insulator)hl TN T |

o WA ATET AT STefehl TS qRacT AT |

o TOTTCATRT HHT TEAR TT&T FE HET TS ava AT HTH T T “GaT, HIwg HIEAT
g W AT e

o JTET ANTHI W=/ Alchd AY TAATI |

o TUSAT &l FAYIH HE TG Aqh THTT I FR&TT fatd qqars

o =@l BT [aed o= Ud qRes oA

R.¥ rafHe IT=R

F AT EIRTAT TS 9T qHeAT g9 aad el gaadT Fededig yafas IT=men
JIET UTg AET [aRTHIdrs ®el ead¥ Fedi TR ATaedd XA el giaedrdr arg
foRTHIATE @R dd¥ (AT Ay | FoeATH [HaH IR fafq= qrafas =R
AT T Tl ATLITET qd Jooid MUl T |
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TITE STARP! ILLIET

® TSRl JT0T =13 |

TTEdel A<l faieare qiera I |

Ferfrcaeals TSl Jd AALTER aRad RIS T (Aihedd dar Iqded RIS |
TrafA® STARFT 8T

o HIAT AR A AT AT TAIEH, |
TS T JoaeTaefiesedl ATRYTT [q9ard g ardqror o= & |

TAAL AT "TSare THEATAR A | TI8ddls & FUH S, AFH (AT T |

Tt JTATRE UTSAh! ATT AT T | & Y, 87, TR, T G |

BTSART AAEAT &<l o SUIH YTATHeE STAREPT HTH 9% T |

AR ATHIHEF YaT IUAd G T ATALAF ATABRIR] AT e TR T |

UTETATE SRl AT AR AlAbeb! Tafeheeep, IRAAT AT B TSI FATT T |

Trafae STARST IHE

o ATH TIAIM HY T/ &AHT HETHAT Teh AT WATHE IJTAR FA(ed  SATABTA

qUF ATch ¥ &l FIH TUSAT §aT a1 AfeTel oIod Afeh TSeTr TItHE ITAR

TR (First Aid Box) e 3iTwelt 9gT afeq g7 afq amasaes g |

TtTT 2.9 : FafHF ITARET ATHAES

%.9. QA gfeTor
q | gTafA®  ITERET AR e q =ar
R | %9 300 YH q T
3 | %A S R 37 IR
¥ | Thad USH ¥ T R A
Y | PRT e ¥ g q
¢ | B =amves % g 9o
9 odd IS (AT 4 9ddr
| ®ad A R Fal
R | ekl W& (& ) K
Q0 | |TEr &= q T
99 | T FART q FaT
93 | FITE FHTH =T q &ar
93 | fed™ hier Rwo fA.fa. q Frad
¥ | ererieq shrd xvo fofd. g
99 | I a1 R g4
1% | [gerre aarede 30 F@T

93




Trafae ITER fatr

o HTHTY qMRePId SRR FA U TETHT =E AR IRRATE T [Eh qawerarg
°Tg AFwg | 913 el (IRaW) a1 a5 (FIE) a1 9 TUHT g, |

o Iiq U3 Fodl [HIAHGI B A I AALITHT ¥ qrafaes IT=R fafg aarsd 18
| STOREPT FHAIH AT FIET TR AMAHT FIEATS [T a7 & &7 | Al
HACATHT AT T I A(GH 7 TATHF ITARHT T 9T &7, |

Q) TSN RS AT 8T 4 |

R) ATEdATE IATN IR FATSA T AT IS |

3) 9T TYATHR! AT [HIT T |

¥) T SRIRT SSHT T GeheAl TRI ATeh! G0 9 | Bl ™ -

¥) Afg aTIHT ASFFTHT AMERT a7 AT HIER Il N
fepren e g W faeany FMerey @R a@ TR Aot =T
T HTSHT ATIHT RIERESATS THT T | o ® ‘

R¥



%) HTSHT HUHT ARTHT fa&aiy f=a T 8rs WUl
AITATS Heebl SHTH=T [T TET | oS s

EENLY
) BTATE THT T AT TS T ATSATS AT § F218 e,
T | TEEATE Sad] haY Ui afe] ge | a9 TRIRAT &4 ’ B, B B |
(AP JaATedTs Aehl A AFATs THA el TATIT TR | -’ _J
2N
EEN)
5) WA el 7471 9= %k 99 Ifag W AT

TS T TTSATE A 5 IS8 e | N

Q) YATH JIATH YUITAT JLIET0T T |

c =~ c =~ «t«“ ”:V _“G
0) FaRTHIATE a1 =TAaATs FEaTd il ™ -_,r,} =D
(A= o - NN /e
"_)’\ 7|i-': () /o
1 \ﬂ' P
= (o)

o7 7.2.9 (= 9-90) : O3 ARTHT FAXITRT WaHE IUAR fafr

o [GUT AN FATHEHT SATTAA HTdehl ATLATHT ATTITF JTATHE ITRR T AT AT
IR T FHafg, Afeddid aqesR aeg .8 95 Toar f@ar (¥ gvar i)
feetTs 943 |
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AT a7 STADT TS

FITIAAT [afT= FRU AR TR AT IRIET AF dAd aT ol AT g7 RS, |
JrETITT ARTAH! ardl FAeg bl Wb, dral qrl, =T arar gard, [, AW qar
ISl ATfE FRU Gled Faee | ATl Hd I [FEad ATaR agddrs Araeds qraids

TR I RIS T, |

TSR IRRHT AT ATNRERT TUHT IFehl T T FYSTHT ATl AT TS |
YT ST SRl AT i T AT NS geh] U FIST, T, [N, 3T,
T, =R, A qowl (MFNAIGT ISs, | FIST Al AT THAAA [HS(bl HT Ih HaST
qi qod wpIAe 963 |

AT, qTT @&, ardl aved 9ard, [aeael [Wesdl, QAT ATGel Giefehl TUHT Grefehl
ARTATE q0-R0 TAae Sfq qoRT Fordl 9Tl HISTHT SIS ar amRTHT amRred | J4r
T TG ST FH g, 8¢ f97 TF e qUTSH T SISl RIER I g@iiag |
TAT AT g4 UARE UGS HUHT TRl UTSHT WART R €l gHia ¥
faeava 91 ufeedftesd Hayq a7 Whid W3 dihrs, | a7 A JhReT qoAq 4T
PR TS &4 |

TAB! SISHT OTS AUH T A9 GHT HUST a7 Hed ToTd FIUT gobl T ITdel T
TS IS, |

qTATgehT STERAT T Webld (ITERPT T W ST dieiehr, fafy Areeew drerer, #er
TS Grelehl) 230 Tt IT=RAT AT qgd HUH HTeddls qon] [aihcdeid
TATET ANT ATFeTH FALAT T T8, |

AT AT AR I&T

FTHH! fqaraarar srarar fafa= gereEr &, "fadr, TRt J97 f8ees 99 9a@sd | Il
HALATHT ATET T&l, ASIART Heqd g al Ar@rehl ShAl [ g @ied H&T a1 @Al gq
I, | AT AATATHT AT GRIT T [V I T |

T FACATHT Fgel i aran foeT a1 fge faga | =

UTEdATs I g SUHARFS ATHI Tk ETAhl AR AT T Jel ATl FeTaare
foreie Sf@Tehl Gl adTs WISl AT@TRl Fel ANTHT AU &<l aTed a=] & &I,
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FA TIHAT, FAA WH P O THIEy T
UTSaATs aTGh Pleal I o ls foede I®T arer
TS Udg | A9 TET HTgdars drEr Aaw e
AMSAIES |

o I AMGTHI Ul @ATIAHl Hgl A@IdATs qhT THI
ATSTEhl IRTHT IT4T T IR @il TeTed qiq qicheeg,

fera . 2R (o q-3) © AT@THT aTed F&q 9l TRA TgiHE Iu=R fafy

® HIIYHT TNHEEETE AT@AT TEh] aTed F& TATTHT T Il AISTHT AT@l gAY
T T AN qH B ST 96 |

o IITIAH fFaT a1 aTh ATETHT IHT v AGT T T §aT dchlel TRT I ATET
q@Te] e |

o TG WITIeAT FHATHIT ATed I Tl JT AGART HETH bl AT T ITaT ufe
fehTer] =T &7, | 9l Tl AARATHT GhATeATS hal alfex T et aril T THTeh!

(O aY N C C

ATSTHT ATET garg = ¥ @led THIa |

& e &0

o IIL ATET THRT TEMUM aTed & MiErTa, MeWR F AT aiF o= IIrgane Hepre
PN T g | 79 AT @IoaT A% F& AaUde aRT s | AT@rehl AT
HEHF! ATEA TEIATE TdFP TATST gad | A FATSAT Tl T A=l g G 8
g% | T AALATHT ATGT TR TRASI(G, AT@TATe THRT FUTHH! AT AT TATTHT
THRT Il FHAS TN MM [qqdeg T Teddrs dA@l a< TR Tq M3 968, |
TG TG ATET A ATGTHT TNV g AUE I9 TAQUSCE AN UG | TG AT@TR
feafaars qRieTa TRaHUls ATeddrs qond (Aiheqea JaTel AN ATaaF HIRIT
T Teg |
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ferecirT seer

forrarert were fafT=T RISl BTHT STORET WIEAT AR ed + [a9d sl a7 Heg ar 2l
| ETHIATS e ARGT (a2 TaTadh! AT T FHATA AR ALl T T-FAMehl HTIHT

AT TATIA qAT AEASHHAT THT hghl (67 g9 g | a4 Tl @F-Yard T HEhl

TAAT AR ATIA, TN g4, TR Feqed AR JAT faaeepl sarard dred add gq

IHRG | T AT A+ qrafie ITaR A3 Iee |

%)

facerl JaTEdTs qQord Sl AT qoed §9 @ a1 tafEfg a= T a7 ==
fepfafe 7e | afs fagd game o= 79 aany fafd g 99 qedr qeA1 fa9d g4
e (FATAF) aE] K. ER, ANCHH TdT, F5, fohare, afwepr, snfewm @gr €
YHF! AR, B3, A9 ¥ FAT ANG THATS W oG TH, @ Fehled T HTEAH TRIX
a7 AFHT ARTHT IR B3 IS, |
FIE  ANREH!  BTZAd AU
PUST T T ool & WA
FAAE  ASIAT AR IR
9@ yaredTe garsd Aihg | a¥
Fiewd I faed ATed THaIoord

HTgAehT ST Gl &a |

ford 7. 2.3 : Feg ANH AThdTe [TqaTE GaTST AR

OIS ATT FACATHT AUHT ITbT hIEATHT HIST 9T, WWT, 2E, AS, TSI, =4,
ot e e v | H@ET 9 R AR qOAr e e frere afate wd
| ETEAaTs Hleal 9Tl =idl qagife dfeke T FaTeled I6s | ATa9d% TUAT FH¥ad,
FIE, AN ATETE AT IRI ARTH AGITH] ATGET I4e | ASqells & FT @
frg= fas &

M) TATE-JeATH g7 HUHI AT HAH ar-99a7d (6 968 | IG =gl AT T q@aTe

9T Thad ¥ GIAT I Tead AT HTSAR! TATG-J9ATH BRAT a7 qUH T ILS |
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Testing and Commissioning Format of MH Plant

A. Salient Features of the Plant —

Community Electrification
Sub Component

(CESC)

Name of plant:

Name of Owner:

Location:

Manufacturer: Supplier/Installer:

Ownership: Private/community No of households:_ /  (Desighed/Actual)
Gross head m; Design flow I/s Rated output kW
System: single-phase/Three-phase Voltage V; Maximum Current
Start of Construction of project: day/month/year
Commissioning date: day/month/year

B. Technical status of the plant:

B.1 Intake

Type of intake: Permanent/Temporary

If permanent any cracks observed: Yes/No

Any leakage observed:
Trash rack at intake:
If installed, Clearance: mm,

Any structured cracks observed:

Type of Trash rack:

Yes/No

Installed/Not installed

Yes/No

metal / local (specify)

Flow controlling mechanism: Sluice gate / wooden stop logs / bush-boulder /Others (specify)

Remarks on Intake — Briefly discuss any major defects

obServed.......ccviiiiii i
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B.2 Head race

Length of head race (section 1): Type of head race (section 1): open earth / open
m cemented / HDPE conduit / others (specify)
Section:

Rectangular/Trapezoidal/Triangular

Length of head race (section 2): Type of head race (section 2): open earth / open
m cemented / HDPE conduit / others (specify)
Section:

Rectangular/Trapezoidal/Triangular

Length of head race (section 2): Type of head race (section 2): open earth / open
m cemented / HDPE conduit / others (specify)
Section:

Rectangular/Trapezoidal/Triangular

Any leakage observed: Yes/No

Any cracks observed: Yes/No

Remarks on Head race — Briefly discuss any major defects observed

B.3 Fore bay

Type of Fore bay: Stone masonry in ¢/s / RCC / Others (specify)
Trash rack: Installed/Not installed

If installed, Clearance: _ mm,

Any structured cracks observed: Yes/No

Type of Trash rack: metal / local (specify)

Spillover: incorporated/not incorporated

Flushing arrangement: Works well/ defects observed

Air vent pipe: installed/not installed

Remarks on Fore bay — Briefly discuss any minor/ major defects observed:

B.4 Gravel Trap/ Settling Basin
Type: Stone masonry in ¢/s / RCC / Others (specify)

Flushing arrangement: Works well/ defects observed
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Remarks on Gravel Trap — Briefly discuss any minor/major defects observed

B.5 Penstock pipes

Penstock Length (section 1/top): Section 1: HDPE / Gl / MS; Thickness mm;
m oD mm; ID mm; Class
Penstock Length (section 2/ mid): Section 2: HDPE / Gl / MS; Thickness mm;
m oD mm; ID mm; Class
Penstock Length (section 3/ bot): Section 3: HDPE / Gl / MS; Thickness mm;
m oD mm; ID mm; Class

Any leakage observed in Penstock: Yes/No

Ground clearance maintained:
observed)

Expansion Joint:
Any leakages in expansion joint:
No of joints:

Maximum expansion measured:
J4=

HDPE conduit buried:
Pipe intake clearance:

No of Penstock Sections:

Yes/No (Minimum 300 mm should be

Flange connected/Welded
Yes/No
Nos

J1= J2= J3=

Yes/No

Remarks on Penstock pipes — Briefly discuss any major defects observed

B.6 Anchor Blocks/Support Pier

Any cracks observed in Anchor blocks:

Any cracks observed in support piers:

Yes/No

Yes/No

Remarks on Anchor blocks/support piers — Briefly discuss any minor/major defects observed

B.7 Powerhouse
Powerhouse size (internal):
Construction:

Powerhouse roof:

Powerhouse floor:

L mx B mxH m

Stone masonry in c/s / Dry stone / Others (specify)

Corrugated Gl / Plain Gl / Others (specify)

Compacted earth / Dry stone slabs / Cemented
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Adequate working space for O/M: Yes/No

Cleanliness: Yes/No

Adequate lighting in PH: Yes/No

Free of undue leakages: Yes/No

Tailrace safely disposed off: Yes/No

Earthing done properly: Yes/No (Earth resistance < 10 ohm:)
Remarks on Powerhouse —------- Briefly discuss any major defects observed

B.8 Tailrace

Construction: Stone masonry in c/s / Earth / Others (specify)
Section: Rectangular/Trapezoidal/Triangular
Condition of tailrace: good/bad/worst

Any cracks observed in structure: Yes/No

Remarks on Tailrace — Briefly discuss any major defects observed

B.9 Turbine and Driving System
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Type of Turbine:

Number of jet (if Pelton)

Pressure gauge installed:

If Yes, Size of gauge:

Pressure head during plant operation:
Pressure head during plant closure:
Type of valves installed:

Runner mounting:

Pelton / Crossflow/ Francis/ Other
jets
Yes / No
kg/cm?
kg/lcm?
kg/lcm?
Spear valve / Gate valve:

Vertical / Horizontal

Driving System:

Type of Belt:
Size:

Alignment:

V-Belt/Flat Belt OR Direct coupling

Well aligned/deviation observed

Remarks on Turbine and driving system —— Briefly discuss any major defects observed

B.10 Generator

Specification:

Type:

Phase: 3-phase/l-phase
Capacity: kW/kVA
RPM rpm
Frequency: Hz

Insulation class:

Manufacturer:

Earthing done properly:

Synchronous / Induction

Voltage: V

PF

Full load current: Amp
Protection class: IP

Yes/No (Earth resistance <10 ohm)

Remarks on Generator: - Briefly discuss any major defects observed

B.11 Load Controller and Ballast




Load controller type: ELC/ELC-Extension/IGC:

Capacity: kW

Rating voltage: Volt Current: Amp

Condition of load controller: operates well/ deviation observed

Ballast:

Ballast heaters type: Immersed in tail race / Immersed in separate water tank
/ Wall mounted space heaters / Others (specify)

Ballast heater specifications: volts; watts; Quantity nos.

Remarks on Load Controller: - Briefly discuss any defects observed.

B.12 Control Panel and Switchgear

Protection provided: Yes No
Over voltage / under voltage: _ _

Over frequency/ under frequency:

Overload/Short circuited:

Are the installed fuses / breakers are of adequate size: Yes/No

Size of MCCB/MCB: Amps Rated breaking capacity of the breaker:
Amp

Type of Fuse installed: HRC/KIT-KAT Rating: Amps
Emergency switch and feeder switch working properly: Yes/No.

Lightning arrestors installed at the power house: Yes/No.
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Measuring instruments incorporated in the Control panel to measure the following:

Main voltage and Ballast voltage
Load currents

Frequency

Power (kW) if provided

Energy (KWh) if provided
Indicator lamps

Time totalizer (turbine operating hours)

Yes( )
Yes( )
Yes ()
Yes ()
Yes( )
Yes( )

Yes( )

No ()
No ()
No ()
No ()
No ()
No ()

No ( )

Remarks on Control Panel and switchgears — Briefly discuss any defects observed

B.13 Cable, Connections and supply

Type of power cable used in the power house:

Size of Cable

Cable jointing and connections properly?
Type of Service cable used for hooking up:
Size of Cable:

Tapping connection done properly?

Consumer end voltage within limit?

Receiving end voltage at peak load:

Copper/Aluminium

mm?®

Yes/No
Concentric/ Twin flat/ others

mm?®

Yes/No

Yes/No (Additional voltage drop should
not exceed 2%)

At start of village: Volt
At mid of village: Volt
At end of village: Volt

B.14 Transmission/distribution lines
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Type of transmission/distribution Overhead/underground

Length of the system: m;
Type of cable: ACSR/ABC/PVC
Type of Pole: Mild Steel / Wood

Lightning arrestor installed at each end of line and at every lightning prone areas of the system.

Yes/No
If neutral on top, is it grounded directly? Yes/No
Are Earthings provided to each lightning arrestor? Yes/No
Are all joints along the earth path being brazed/soldered? Yes/No
Should line patrolling be carried out before commissioning? Yes/No
Is measured Ground resistance <10 ohm? Yes/No

Are Fuses/switches (DB) provided at branch point of the distribution lines for load more than 10
kW are of adequate type and size and fits in the network of power supply. Are DB boxes

weatherproof and rain protected? Yes/No
Shall pole stays be used at all poles at angle and at line ends? Yes/No
Preservative or anti corrosion paint (Black Japan paint) applied on pole foundation? Yes/No
Safety clearances adequate? Yes/No
General clearances: Ground to Wire: Off road: m

Across road: m

Along sides of motor road: m
Insulator type acceptable? Yes/No

Remarks on electrical lines: Briefly discuss any defects observed in construction, finishing, cable
jointing and terminations, service cable tapping, bedding, clearance and safety of transmission
and distribution system.

B.15 Subscriber connection

Power limit 25W 50 W 75W 100 W 125w 150 W 200 W

Number

Limit switch type

Remarks
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B. 16 Manuals and other related documents
All the specified manuals are supplied (Acceptable) O
Few of the specified manuals are supplied (Not acceptable- Non Critical) (3

Non of the specified manuals are supplied (Not acceptable- Critical) (J

Confirm supply of following manuals:
Operation, Maintenance and trouble shooting manual
Check list for fault detection and communication with manufacturer, checklist for normal | Yes/No
operation (bearings, instruments, belts, coupling rubbers, noise vibrations)

Yes/No
Technical manual of as-built plant
Sample (master copy) of operation sheet for the operator (e.g. data, instrument readings,
observations, reading interval, signature etc) Yes/No
Sample (master copy) of maintenance sheet for the operator (lubrication intervals, check Yes/No
intervals, signature etc). Wiring diagram of power station with description of all fuses
(type and size)

: . . Yes/No

Address, phone number of suppliers and sub-suppliers for spare parts ordering and
guarantee claims.
Wiring diagram of power station with description of all fuses and switches (type and Yes/No
size)

Yes/No
Remarks:
B.17 Spares parts and tools
List the spare parts and tools supplied to the plant:
Spare parts Tools
Description Remarks/Condition Description Remarks/Condition
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Comment on supplied v/s quoted list of spare parts and tools:

Recommend any additional spare or tool that is required for the site and equipment condition:

B.18 Other remarks and observations —

All power and control cable within the powerhouse are armored cable (or PVC cables in HDPE
conduit) and are either buried or in trench:

Yes () No ( )

Power and control cable terminations within control boxes are marked/numbered and connected
through terminal connectors.

Yes () No ()
Equipment outer surface is painted with matching color where needed.

Yes ( ) No ( )
Equipment metal parts are earthed with all different parts connected in parallel to one star-point.

Yes () No ()
Connecting underground cables along straight-through sections are done using jointing kits.

Yes () No ()
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Requirements as per the prevailing standards for MHP Installations should be met.

C. Performance Check of the Installation —

C.1 Situation 1 — Static condition (Nozzles, valves all closed; fore bay drain closed; Approximately
required amount of water diverted toward head race and penstock pipe slowly filled and water expelled
via spillover channel.)

Note static head indicated by pressure gauge in powerhouse, Hg = m (1 bar =1 kg/cm2 =10 m)

1. Flow-controlling mechanism at intake

Flow can completely be blocked if desired, and amount of water flowing toward head race can be
controlled (acceptable) (J

Flow cannot be stopped and controlled (not acceptable — non critical) (3

2. Free board in Headrace Canal

Free board of at least 30 cm or half the height of water at design flow is maintained throughout (Well
and Acceptable) (J

Free board of at least 10 cm is maintained throughout (acceptable) O3

Free board less than 10 cm (not acceptable— non critical) (J

Head Race performance:
Minor leakage or no leakage through headrace (Acceptable) ()
Minor leakages but in many portion of the headrace (Not acceptable— non critical) (J

Major leakages and cracks in the structure (Not acceptable—critical) (J

HDPE pipe Burial
All HDPE sections along head race are buried or covered (acceptable) (O

Any portion not buried or not covered (not acceptable — critical) (J
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Spill way
All of design flow can safely be expelled from the spillover channel (acceptable) O

All design flow can not be expelled safely from spillway channel (not acceptable — critical) (3

Penstock
No water leakage from penstock joints/welded section (Acceptable) (J

Water leakage from penstock joints/welded section (not acceptable — Critical) (3

7. Support piers and Anchor blocks
Metal penstocks are adequately supported to form straight lengths (acceptable) (3
Penstock line sagging (not acceptable — critical) (J

Cracks in the structure (not acceptable — critical) (J

8. Earth resistance Test
Neutral earthing at powerhouse < 10 ohm (acceptable) (J
> 10 ohm (not acceptable — non critical) (J

> 50 ohm (not acceptable — critical) (3

Any other remarks for performance check during static condition

(Requirements as per the prevailing standards for MHP installation should be met)
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C.2 Situation 2 —Dynamic condition

(All valves are slowly opened to maximum open condition so as to operate the set at full flow condition.
Fore bay should still be filled with water up to the spillover channel crest level. Bring more water if

required.)
Note dynamic head indicated by the pressure gauge in powerhouse, Hn = m
Note water discharge at tail race, Q = I/s (approximate measure by means of weir at tailrace)
1 Gen. volt Vv Gen. Freq. ___ Hz | Feeder line Ballast volt/current (full
current ballast; no village load)
A
2 Gen. volt \% Gen. Freq. __ Hz | Feeder line Ballast volt/current (village
current load ~ 50% of rated plant capacity)
Volt. change ___ V Freq. change __ A
Hz
2a Switch OFF village Time to return to steady state condition: sec
load
2b Switch ON village Time to return to steady state condition: sec
load
3 Gen. volt \Y Gen. Freq. Feeder line Ballast volt/current ___ (set ~ zero)
Hz current A
Volt. change \% Pf of village load
Freq. Change
Hz
3a Switch OFF village load Time to return to steady state condition: sec
3b Switch ON village load Time to return to steady state condition: sec
3c Remarks — power factor of village load should be maintained at no worse than 0.8. For this, if

some tube lamps are used, total wattage due to tube lamps should not be more than about one-
third of total wattage due to incandescent lamps (or resistive loads).

4 Calculate approx. total power produced, P = Generated voltage x Feeder line current x Power
factor *
Give the Value power produced, P: kw
Guaranteed power produced (acceptable)
Guaranteed power not produced (not acceptable — critical)
(* Provide separate power measurement and calculation sheet. The payment will be made in
advance as per above power output, however the final adjustment on the subsidy amount will be
based upon the POV carried out by IREF.)

5 Calculate approximate power factor = Cos [tan-1 {P2 x 1.73} / {P1 + P2}], Where, P1 = total
resistive wattage; P2 = total tube lamp wattage; power factor of tube lamp 0.5

6 Calculate water to wire efficiency =P x 102/ (Hg x Q) =
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7 Calculate MHP efficiency =P x 102/ (Hn x Q) =

8 As per the prevailing standards for MHP installation/ commissioning of the plant, following tests

are mandatory during commissioning:

applicable)

Insulation test of cables, generator, transformer and braking system

No-load test with AVR/ Excitation tests

Checking operation of mechanical and electrical protection systems; Compared to nominal values trip
setting of the protection devices should be as follows (both synchronous and induction generator where

1. Over voltage at 10% 2. Under Voltage at 20%

3. Over frequency at 15% 4. Under frequency at 10%

Loading test (Load acceptance, load rejection, output test, stability of controller/governor)

Efficiency test water to wire using calibrated test ballast and instruments

C.3 Other tests and observations on dynamic situation:

1. Check for unusual noises and vibrations, bearing temperature and other anomalies: (with short

circuited generator terminals and without excitation):

A=Acceptable: NA=Not acceptable
Rated Vibration Noise Bearing Temp Body Temp
Speed
20% Un-noticeable (A)  Uniform high pitch Cool to touch (A) Warm to touch (A)
sound (A)
Minimum (A) Hot to touch (A) Hot to touch (A)
Non uniform high or
Noticeable (NA) low pitch sound (NA) Too hot to touch Too hot to touch (NA)
(NA)
50% Un-noticeable (A)  Uniform high pitch Cool to touch (A) Warm to touch (A)
sound (A)
Minimum (A) Hot to touch (A) Hot to touch (A)
Non uniform high or
Noticeable (NA) low pitch sound (NA) Too hot to touch Too hot to touch (NA)
(NA)
100% Un-noticeable (A)  Uniform high pitch Cool to touch (A) Warm to touch (A)
sound (A)
Minimum (A) Hot to touch (A) Hot to touch (A)
Non uniform high or
Noticeable (NA) low pitch sound (NA) Too hot to touch Too hot to touch (NA)
(NA)

Power cables’ temperature (near termination/contact point)
Cool (acceptable)

Warm (not acceptable — critical)
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Meter readings as compared to readings of a hand held test meter readings
— Within 5% (acceptable)

More than 5% (not acceptable — non critical)

Earth fault test trip and simulation test (in case of under ground lines)
Successful (acceptable)

Unsuccessful (not acceptable — non critical)

110% sustained over current simulation test result

De excites (acceptable)

Under-voltage operation below 20% (not acceptable — critical)

Feeder breaker trips (acceptable)

Generator over heats (not acceptable — critical)

Nothing happens (acceptable provided feeder load switching off does not cause more than 10% over
voltage or excitation breakers trip)

120% sustained over current simulation test result

De excites (acceptable)

Under-voltage operation below 20% (not acceptable — critical)
Breaker trips (acceptable)

Generator over heats (not acceptable — critical)

Nothing happens (not acceptable — critical — this may cause over voltage even for ballast heaters when
feeder load gets switched off)

Sustained over 10 % voltage simulation test
Excitation breakers trip (acceptable)

Nothing happens (not acceptable — critical)

For both synchronous and induction generator,
Steady state voltage deviation: within - 5% to +5% (acceptable)

Beyond -5% to + 5% (not acceptable — critical).




For synchronous generator (ELC),

Steady state frequency deviation: within —=5% to +5% (acceptable)

Beyond —-5% to +5% (not acceptable — critical).

In case of induction generator (IGC),

Steady state frequency deviation: within =5% to +10% (acceptable)
Beyond -5% to +10% (not acceptable — critical)

Transient voltage and frequency deviations due to sudden load changes
Within 15% and 20% respectively (acceptable)

Beyond that (not acceptable)

Any other remaining remarks or observation on dynamic test performed-

(Requirements as per the prevailing standards for MHP installation should be met)

D. MHP Installation completion certification and remarks —

Installation fully accepted with 1 year warranty

Signature of Entrepreneur Signature of Installer
Signature of NRREP technician

Name: Name:
Name:

Date: Date:
Date:

Installation conditionally accepted provided all defects are of non-critical type and that they would be
corrected within defects correction period of 1 year. (“ Non critical”)

Signature of NRREP Signature of Entrepreneur Signature of Installer
technician
Name: Name:
Name:
Date: Date:
Date:
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Installation not accepted as one or more of the defects are of critical type.

(“NOT accepted - critical”)

Signature of NRREP Signature of Entrepreneur Signature of Installer
technicians
Name: Name:
Name:
Date: Date:
Date:
Witness 1: Witness 2: Witness 3:

Note: Please also attach the photographs of various civil and electromechanical components along
with the testing commissioning format.
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Power Output Test [POT]

Form
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Power Output Test [POT] Form for Micro Hydropower Plant

Government of Nepal Ministry of Science, Technology and Environment
National Rural and Renewable Energy Programme
Alternative Energy Promotion Centre

Name of the Scheme: ... ... Ownerofthe Plant: ...
Location:Village..........cccoooiiiiiiiiiiiin, VDC. .o Ward No...............
District:......ocoiiiiiiiiiien
= 5
kS iy N
VILLAGE LOAD POWER Fred |sALLAST POWER §c|5 |728§ &
Hz T 5 o g);c o | Remarks
= & o =
Ops. : |5 S
> Total Total
VRN |R pf PR VYN |Y pf PY VBN |B pf PB Power % % PR PY PB Ballast
Volt | Amp kKW | Volt | Amp kKW | Volt | Amp kw So|SS| 23 | kW | kW [ kW | Power
Pr+Py+Psg o m m Po+Py+P
KW 5 R Y B
1
2
3
Design Net Head: ..... m Design Flow: ...... Ips Design Power:.....kW Minimum Power Required:
Actual Net Head: ...... m Actual Flow: ...... Ips Actual Power: .......... kW Stream Flow by the intake:

I/We hereby ceritify that I/'we have measured and verified power output from this micro hydro plant. I/We hereby certify that the measured power output for the
designed flow of this installation is ................. kW.
Data Recorded By Name Signature and Date

Owner's Representative

Installer's Representative as withess
NRREP Representative as withess

e Approximate power factor = Cos [tan-1 {P2 x 1.73} / {P1 + P2}], Where, P1 = total resistive wattage; P2 = total tube lamp wattage; power factor of tube
lamp 0.5

. Ballast Power= [{V ballast} 2/{V gen} 2]*P Ballast Heater
e The ballast voltage is non sinusoidal. Therefore a digital meter will usually not give a correct reading, unless it is true RMS meter. The standard panel

box meter will give comparatively more accurate reading otherwise.
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Flow Measurement

Flow measurement using the salt dilution method or area velocity method to be carried out at the proposed
headwork site. Use the following data sheet for the flow measurement with Salt Dilution method.

Water flow measurement by salt dilution method of ..., River
Date/Time:
Weather:
Salt used: .......... Gram Water temp:
Baseline Conductivity: .........c.c.coeneeeee. mS (i.e. conductivity in the river before pouring salt solution)

Salt constant k = i

Time

05 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 Sum
(sec)

Minutes

Water conductivity in OS

O O N O O &~ W N

By
(=]

TOTAL:

Area (A) under the curve =
Note that the "Area" here is the area under the graph of conductivity in p3 in the vertical axis and time in
seconds in the horizontal axis excluding the baseline conductivity (i.e., conductivity measure before
pouring the salt solution upstream). Hence, the units of "Area" under the graph are uS Sec.

Q = Mk/A
Note:

e Use separate sheet if other method has been used for flow measurement.
e Give minimum estimated flow using MIP method.
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Household Connection Description Form

Name Of the ProjeCt ... e Micro Hydro Project
Address: VDC: i Ward No. ................ District M: .........cocoiiinie

NO. Of H/H &S per design: .....c.ouieieieiiii e

SN VDC Ward Tole No. of H/H as No. of Remarks
No. per design connected H/H

Total Households

VDC Representative
Name :
Designation :

Date :
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COMMUNITY ELECTRIFICATION
SuB COMPONENT
(CESC)

ONE YEAR GUARANTEE CHECK FOR MH PLANTS

General Instructions:

1. Photographs showing functional status and specific problems noticed should be
attached in the report

2. Fill all information requested in the format and provide comments as necessary

3. Use additional sheets if space provided is not sufficient

A. General Information:

Site visit team: Date:
SN Name Designation Signature
1
(Representative of NRREP technician)
2 (Representative of Users’ Committee)
3 (Representative of Installer)
Project Name: Location (District/VDC):
Gross Head: (m) Design Discharge: (I/s) Installed capacity: (kW)
No. of HH: Subscribed power per HH: Watt
Ownership: (1) Private (I community (lll) Other, Specify

Name of Installation Company:

Date of operation of the plant:

Date of Official Testing and Commissioning:

Any problems reported at the time of Official Testing and Commissioning Yes/No

If Yes, What were the problems and have they been addressed by the time of one-year guarantee
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B. Technical Aspect:

| Civil Structures: Quality of works:

Items

Quality Aspect & Operational problems noticed

1. Intake

2.Gravel trap

3. Headrace

4. Settling basin

5. Forebay

6. Anchor blocks & Support piers

7. Penstock alignment

8. Power house

9. Machine foundation

10. Tail Race

History of floods and landslide:

Year and Month Parts damaged Costof R& M Plant shutdown period
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Il Electromechanical Installation: Quality of works:

Iltems Quality Deviation / Operational problems noticed

Gate Valve

Turbine:

Drive system:

Generator:

Load Controller

Transmission and distribution

Service Main

Earthing and lightning protection

Other items (if any)

Observation on Dynamic situation

a. Vibration on machine: noticeable / unnoticeable

b. Noise:  Normal and Uniform ( ) Abnormal and Non uniform: ()
c. Generator body temperature: Normal warm/ hot / too hot
d. Bearing temperature  (Turbine): (Generator):

e. Meter readings and condition:

g. Voltage at sending end and fluctuation with in observation time:

h. Frequency deviation:

i. Voltage at far most receiving end:

j- Others.

Comments/Suggestions on Quality of Works:

Your Comments on the major quality deviation from MGSP Standard & Operational problems noticed:




Overall Quality of Works:

e What components/ equipments are still not supplied or not installed which were proposed in the
design/contract? What impacts will these changes have?

e Services provided by the installation Company (Contractor):

During first year of operation:  Satisfactory / unsatisfactory/ poor

Further comments from the developer:

C. Market aspects:



Household Demand

Total Household connected: Household estimated to be connection during Connection:
Subscribed power W W W W W W
No. of HH

Limit switch type

Remarks

Details of entrepreneurs/end use owners:

Capacity Operating Operation :
SN Entrepreneurs End uses (kW) hours/day days/year Tariff
1.
2.
3.
4.

Specific comments/concern that the entrepreneurs/end use developer have

D. Socio-economic aspects:

e Community participation:

e Involvement of community during tariff determination:
e Perception of the villagers:
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e |s there any conflict between users and owner?

¢ Mention if there are any problems from the user side.

E. Institutional aspects

e Users Committee/Developer contribution/commitment/services:

¢ Availability of the Manager/operators and their services:

F. Financial aspects:

Record Keeping:

Is account book being kept and regularly filled?......................olL

Yes/No

Yes/No

Is the plant able to collect the tariff in time? If not how difficult is there in the collection and what are the reason

behind such difficulties?

History of short/long term shut down of the scheme:

Components/parts failed Date of short down No of days

Cost of Repair and maintenance

G. Repair and Maintenance:

Is there a maintenance schedule?.............ooi i

Do the operator/manager follow the maintenance schedule?................

1%a
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Is oiling and greasing done regularly?.............ccooiiiiiiiii Yes/No

Is operational/maintenance and trouble shooting manual available and used? Yes/No

Has the availability of water for turbine reduced after installation......... Yes/No, if Yes mention the reason:

Which spare parts and tools are kept and maintained?

Spare Parts Tools

Description Remarks/Condition Description Remarks/condition

Is there any specific spares part or tool that had been proposed but not supplied by the Installer/ Manufacturer?
If yes mention the component and also try to explore the reason behind?

H. Comments:

1. Management committee Chairman

2. Manager/Operator

3. Your Overall comments:
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