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5. Yanununsgazdsan1awaia

NuMUSulsRIsstiulLaznIasndaliimieugunsaluseneu diuu 1 4n

TunSetifosiiiunisdamuazUsuls deuuay wiauvaasuiasasiaiuing Wawnsaldnulafuay
fusgananw Aedlsnensgendiulseisil

5.1 TURBINE (TURGO)

fsuiafessifiunisusulsuaestefuimieugunsaiusgneu vlin Turgo Turbine
Trannsaldodld® $1um 1 1w3es deyaiililumssenuuu Ao eruigavintievs (Net Head) 51 s
Snsnisinavenit 200 ns/Aunit anuiFaseu 1,000 sou/undt vednirvia PVC wunaLdurty
fudnans 400 fiadlauns ATmeTILUMedN 1,225 wns Taedudredeaausuuy sensduam
wazseaziBungunaailyl wi. Ransuneyifneudiiunis uasdeadydmvihiives ww. hiau
siflun1sasraseuuazvagou a Tssny Ssedredasdosduiumsdal

- %’www%’auamé?wimwwé’ngﬂﬁamadawﬁwﬁaamm?adﬁ’qﬁuﬁw (Bifercation Y-Branch)
S 1 yo vseminmilen JIS G3101 55400 vieamn sy Tnefindissuneth (Orain Valve)
awlaitiesndn 50 Saduns wieuraseundewieudnga $1um 1 9a Teoenuutlvinruem vun
vieanndumuituiinidaviefiudsuly InemilsiasiinahiddeaiAuumadifieanta 2 ms
sauifu Tvmzaunundniving weannisgadentesluvieliunniian uagsdosarunsaldqgadn
(PCD) wazse Seal Sauifudiadagontigs (Dismantling Joint) Wislddlnglsifin1s$2duvesi Tasdfu
J9FRUAUBLUY F18MIAIUIN 19 Wi, NaTsanaydAnauaiiunis

- Sammieufings Needle Valve wéau Hydraulic Cylinder %38 Servo Motor 97U7U

v v a

49 Needle Valve vinsiewmin ASTM-AS64-XM25 #3aamn e uwin wiaeTuunsiiidnuazuss
v oo v ° < = . o v I aa 2 o § o & a
Seu wnuidnvinannwmén ST45 d Bushing ¥1a38 Bronze agediluseiiuiuiniuluwile

<

d11533U sUuvnuymeenyu #3n1u Needle dafiuym Hydraulic Cylinder %38 Servo Motor

o o [

d1MSUAIUANNITYINIUTEY Needle Valve Tiviumuaniensideuulamedvan IngdssUsuns

2
K

waznageuliansalgnules

- Favmfeufiada Nozzle $1u7u 2 40 TnedaRaiyu Flow Strengthener waw Nozzle Cap
yhdeman ASTM-A743 CAGNM udennininifteuiii Tnedesususuazvaaeulsiaunsaldanulda

- Favmdoufindenidssfianiaiin (Deflector) S1u7u 2 90 doflsfusae Mechanism
Link Tianansavineusindu Hydraulic Cylinder 38 Servo Motor 37u3u 1 4a &ImSUAIUANATT
¥euwes Deflector Tivhnumuanmznmsiwasuwawadvan wasilosiimmaieenain Runner T
vuilunsdl Emergency Shutdown Tnedesususauaznaaeulsanunsoldaulss

~ SawmSaudinga Runner 3ila Turgo wW% Runner Diameter ldtiaenin 280 Aaaiuns
Faindaeindn ASTM-A743 CAGNM wdanmn1nifisuiii Tugufienssuidnisudnildumsgiui
Liinel¥iAnlnssenid (Bubble) wavsas (Crack) Tuiiielany 13usussiuasdondadnfuay
(Disc) ¥inivan ASTM-A743 CAGNM vidaifisusin uasdiesinnmsnsndeusesdenlng3inns Penetrant
Testing (PT) 1ngf U190 UUNAINUMEA1991 Penetrant Testing (PT) 15 wi. #a1sunnau
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_SnmdeuRnramaneiestatu sunaduiugudnanditiosndn 70 feduwns Fevin
Fruwdn AISI 4140 viaifieush Tnseenuuulianunsofindadiiu Runner Tdnusasgrunudads
wan waziileUszneumanadestuiutdid iy Runner uda dosnsiadounazU3uuse Dynamic
Balance liagluinasininsgiu lnegiudredasuuunanisin Dynamic Balance W wi. #a1san
Aousiunsinaiilasans

- Savmieufinderaseu, 1A waw Draft Tube o3t Turbine ¥lln Turgo $1uau 1 %A
ydhemaninien Weutuguudauss ldmden Machine fnegraigann wouUszifiudsaguiui
$HFaviEe O-ing futh$r uarlanunsausenoudfuldognaiunuduss Tnsusufufuihg sewi
wanfudeirdostafnd douduussfuein Mechanical Seal

- §mvi1 Name Plate Turbine Tifvunadulumusnasgiugaisnunayianiianunun iy
soannzwindenntsldeu InsethedesiiswaBonded

Type Turgo Turbine

Output (kw)

Net Head Designed (m)

Flow Rate Designed  (L/sec)

Rate Speed (rpm)

Penstock Length  (m)

MFG. Date dd/mm/yy

Manufactured by  (Company Name)

5.2 SPEED INCREASE

-9 Gwmw%amﬁméi”’mmmswmwmau wae Pulley 8030 1 : 1.5 vl V-Belt 150 Namow V-Belt
windm C lnarviuald Small Pulley dasiivunn Pitch Diameter (P.D.) liitioanin 315 daduns tagiiuiu
sesaenulaitioanin 5 9e9, ns8a Pulley TRnuluAuwma lnen1sderfisUasnusuvuininan
(Adapter Sleeves) fidnsmanuiiseu awnsaldnunaznunssdalilueged 41w 1 g lng
aenuadlasuninsgundndusianaivinssy wan. 146-2556 wiaLiieuiin nieudamateniull
91180 $1uau 5 ¥y Segunsaiimundesdundnsinsinasyuredsnugidn Tnedoudus Catalog
aunsallyd ww. HasaneudAnauaiiums

- msUSumwisEnenu vilagisnsidiou (Slide) §1u Generator & Flywheel Tundauriy
Welildrnufsaenuivangan (seznsideuiannsaviulddediitosnin 20 wufwng)

- Sammdonfndayaaseuanenuvnseunfeudendaliifuniutenss 1w 1 w0

5.3 INLET VALVE AND SERVO

- gauUTUUTe Inlet Valve wila Butterfly Valve vu1a @ 400 fiadiuns wazdaroteuiige
(Dismantling Joint) w¥exgunsaluszney $1uru 1 ¥a edwosdFuinwiosdinmuaziudeu Seal, ane
Hydraulic ua Pressure Gauge “1a* Wildnuldfuasiivssdvznmaadiy nMevdinsgendsuusasiowi
Mg Hydrostatic Test 7iusasu 1.5 wieawsaduldnuund Wunailidesnin 10 wift Tnedes

n



91 5 910 16

fin5513uveein wieund Coal Tar Epoxy Ushaudwiduiainegetes 2 4u lnegdsudiedas

=1

rdwhiives ww. irsaudiiiunsnsivdeunasnaaa Uiy
- DOARTIVABUANIN FoULTL LaryiIAINELDIAYA Hydraulic Hand Pump 1Wau 1 49

Tnedassammdanasu Solenoid Valve wianmaedlniin, Check Valve, Pressure Gauge, @1e Hydraulic
wieutinds vrle wargunsaidu 4 Aifeatedlnsivisnun Fegunsniviavundoadundnfarinsgu
yodlssnugudn Wevszneurirfiuudadoddouliilued1ed wioudsou Solenoid Valve niay
Aoadtnilildaudn 9w 1 a9

- NOARTIVADUANIN FoULYL LazyiAWAze1AYA Hydraulic Cylinder %38 Servo
Motor wiesigunsalUszneuresynaiuay Inlet Valve Tngagnaosifuirsdondaou Seal wazvin
msdeuuulgsliannsolinulafliinisiuveniniy

~ Savm3anfinga Pressure Relief Valve fendnsiasiunnsguveddssnuduan Iasoungy
Frausesldnuund vuelitesndt 100 Taduas 1w 1 9a washnsedrszuist Orin Valve)
wnalitfornit 50 adwns nieudiasouindenioudngs $1uau 1 yn Tnedasaus Catalog
aunsallyl ww. NarsauneysiAnauaiiung wieudnmuasinseviethiisdesaszuneth s
GPIINGH

5.4 BEARING

. é’mmw%auaﬂéﬁy’qmé’ugﬂﬂu (Bearing) L??@mﬁugﬂﬂu (Bearing Housing) Uaanusuauin
WA (Adapter Sleeves) LLaxqﬂmiﬁﬁ?’U%‘uadﬁﬂ Turbine kag Flywheel 570 SKF, NSK, NTN %38
Aan g Iiiftssvesonisldou nerdugnlu (Bearing) fouluiuu Spherical Roller Bearing
wialtaumin (Heavy Duty) W%’amgamﬁuqﬂﬂu (Bearing Housing) Tnadiadaua Catalog gunsally
Wi, WasaeydRnauatiunis

- Sanmionfiadauriuses¥uidondugniu (Bearing Housing) Y83 Turbine waz
Flywheel Tifupsudaussannsaldauldd uanismesenisldau

5.5 FLYWHEEL AND SHAFT

- Sovnndoufinaadotiouss (Fywheel) Tnefluunauasimdniiesne 1l speed
Rise Wiy 25 % vidowmdnnilsandeniowdn JIS G 3101 SS41 Tususenssudtniswdniild
wwssumieuasugUnsaldvin $1uru 1 9e TeedFudredeaausuuunazsianisAuan 1% wn,
WAsauneudifnauaiiung

- fammdoufindaunandetionsa (Flywheel Shaft) sutnidusitugudnandlaitosndn
70 fiafwns 1 1 90 yiewdn AISI 4140 vieaisuin uasiloUszneudndheriufu Flywheel ué
FoanT19deULazUTUUTe Dynamic Balance Tiegluinauininsgiu TnegdFudnsdasuuunanisi
Dynamic Balance ¥ ww. firsanneudiunisinnaiilasinis

- Sammdonfinga Flywheel Guard wioufondalsidunsmdauss S 1 9m

il o

i
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5.6 BASE PLATE

_ davmFeudadauriuiaie (Base Plates) uag J-Bolt nil Wumangunssandendniu
wiumdnrnediaiunudeuss wardvnanafismesomsnaadostaiud wazsiedesiidaluin
wiangunsnleguug iy lagdadae Anchor Bolt wazdniasudfuiulssliiwouRngals
funsudaussasny $1uu 1 90

5.7 PRESSURE GAUGE

- IAMINSDURAARS Pressure Gauge ¥HM Bourdon Tube wuu Oil Filled Pressure Gauge
Range 0-10 kg/cm? aunantindalidosnit @ 100 fadwms wiaua1a7 vila Ball Valve wag Syphon
Pipe Anfiaivia Penstock nau Inlet Valve 371uU 1 4

5.8 COUPLING AND GUARD

- dammdaufndia Coupling ¥ilm Grid Coupling 9117 1 Y9 Felundndusiindany
inpsguvedlssududn lnedadiua Catalog gunsallvt ww. WansaueydAnauaniuns
- YavwFoudinss Coupling Guard wioutlendaliiuauduse S1uu 1 90

5.9 HYDRAULIC POWER UNIT

o n¥eufindsuaznagau Hydraulic Power Unit fszuusrureanudoudlel
(Cooling Water System) asemeludafiuingu (Sump Tank) Ingyn Hydraulic Pump Suiaedu
1n8n59910 Turbine Shaft 38 Jusmeuamasiniln (Electric Motor) wSaudavin Accumulator Tank
ienwuseiulusyuu Hydraulic System liiaadi Faannsaatrausessuiiulussuulglitesnds
50 kg/cm? $1uau 1 90 Tnedsudnedaaauanuunassngazidenguniallv wi. Wansaneydnay
sufiuns Tnefndnnsvhauuargunsaidosudeluil

(1) luvuziduduniesdosdl Manaul Pump uavgunsaldufidndu $1uu 1 ga iteld
AIUANNITHI9IUTEY Needle Valve uaz Deflector Tillntihudh Turbine aundiiaisafautiuas
w3oanudalninesfeainuidaseuniufifia (Synchronous Speed) 901U Needle Valve uay
Deflector %QﬂmUﬂ&Jm%ﬁﬂ-ﬂﬂﬁﬁ’m Turbine Load Control Wy Hydraulic Power Unit

(2) luan1znsvinnuunfigs Hydraulic Power Unit aggnaufun1sineulag Turbine
Load Control Liedanns Needle Valve uaz Deflector Iilla-Uathmuaniizmaudeunamedvan
demuauaiEiseuaIesteiuiig Whegludaanmssiu wieuusuiuasnaaeuliaunsayinny
32U UTEUU Operation Control and Protection Function laguazdiuszansnin

(3) lunsdifinsranuaufauninislniiudenisna doail Shutdown Solenoid uay
Qﬂﬂmﬁuﬁﬁ%ﬂu U 1 99 \itod Deflector Iidpafiematioonain Runner wazds Emergency
Shutdown Tfufl wieuufusawarnaasulaiuisarisusaufuszuy Operation Control and
Protection Function laauaziuseansain wdeudauau Shutdown Solenoid 13l491udn d1uau

1 90
Q;W\/ M{/’
@ s
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5.10 GENERATOR

- Yavmondndaaiosiudaliihvunlddesndt 70 kw (87.5 kvA) 31uau 1 49 1ag
fFuisfenauauuuneanBenld wi. Annsansydfdeuduiiuns wazazdsadyidminiives
wn.idndaunsraseu nageu & Tsseu Fufsuirndudsuinveuailddnglunmmaaesuniedu lay

Y
4 IS

%mawﬂmamﬁ’ﬁﬁaﬁ

- 9¥1@ Synchronous Generator, Horizontal-Shaft, Revolving Field, Brushless Excitation
System, Open Ventilation System 583 AVR (Automatic Voltage Regulation)

- yunldtiounda 70 kW (87.5 kVA) 3 Phase 50 Hz wsadu 380 V Power Factor 0.8

- Speed l3iiAu 1,500 rpm

- Efficiency litleenin 87 %

_ Stator and Rotor Winding Insulation Tsisinin Class F

- IS audIuau AVR (Automatic Voltage Regulator) fve Universal, Stamford, Leroy-
Somer v3oWiBuW 91W3U 1 90 wardweulildau 1w 1 yn s 2 g9

_ SavwdouiUdauans Power Cable Generator snevfinanglndin Ny Inefifidavuinuay
msAnsadulumumasgumsiadensliihdnusemelng ves Imnssuanuwinsamalng
lunszususyudud (an.) Tnsanglwihduiegmiofulsduin Fosaudeveseurinfuiild
AABALEUY

- 99911 Name Plate Generator Tuflvuadulumuuasgiugaisnuiaz agiainy
munuseanizundounisldau (unsdliildll Name Plate 9anlssnuddn gywie wiedasn)
Tneethstesiseandondsl

Type Generator

Output kVA (kw)
Volts Amps Hz
P Phase RPM

Insulation Class
MFG. Date dd/mm/yy
Manufactured by  (Company Name)

5.11 GENERATOR CONTROL CUBICLE

- I wSaufinns warnadeuduisaindauauasast il 31w 1 g TaggTudng
zfaauanuy Teasdunaunsalld wi. Hansaneydlfnauaiiunis uazasdaauBydmdin
299 Wi 13 uRsIvEeU edau o Tssnunautilufans FasudnadudSuiiaveualddnelunis

[ % ¥

v a v = v
NAFABUVINGU PNHINYALLBYR ANU

5.11.1 dnwauzlaeiiall
(1) lasavesgidumdnainiu vuialidesndt 40 x 40 Radiuns wunliitesnidn
3 fiadiuns ansoduimdnvesduargunsaflugitoneld
(2) widsgeinudng umas Wuwmdnueiu vnlidesndt 1.60 dadwms
(3) vuusey wiaan wazurwiuaadumanuiy vunlivesnd 1.60 fadwns

- i ™ g
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(4) swmvosgazsadlitosndt n319 0.80 M &n 0.50 WA g 2.00 LA

(5) gruveeiduwan Channel

(6) M3sznEeNA SvpssusomeRrTsuiataesdiu uasiundsimeuuy
LAZABUAN To4TEUBRINANTRI Fosyiie azknsegnas walitesndt 4 fladuns duly

(7) szuudenuiulszy Tilinguadmiudeadsegla

(8) M5 Seal § UuUsgazfowlonsdmIy Seal sewinuuUsygiugiisenasfionn
oglunamin vfefinmstieduetredu fillesiulallfenovan vioidouluainuuni Seal lelagie

(9) Fesanelviin-oen Windeamadr-senvesanglnihuiulefufuasve s

(10) winusuilivig azdeaduriiegu Zinc falvi

(11) Nsnd

_qefesdimasssuiianuaroraiuinliiZeu avenn Usimanadu Ty

asiufeuus

_ sosiugheaiuia Zinc Rich Primer 1 A%y udroudliiusi

- flrdeu (Body Coat) 9@ Epoxy Resin

- @unih (Finishing Coat) 198 Polyurethane viuntn 2 afs

_ leviiasaudn Fesdesdfiwianazuds NUABNIIYATA nuthsiu vuly was
NUANUTOU

(12) Wudunseindmueiaiesidalwihifieruaussuumstanuazdensyualiin
voslassnsudnluihmdai

(13) iugBu Reuuiunounin Y3OUUUR UL RS WD

5.11.2 OPERATION CONTROL AND PROTECTION FUNCTION

5.11.2.1 OPERATION CONTROL

- szwmuqmadLﬂ%aﬁqﬁuﬁwLLﬁzLﬂ%aaﬁ’]LﬁﬂMﬁﬂw%fauqﬂﬂiai WfosEnInInAuATes
1$auuy Manual uag Automatic 3mumuauLAIsaIngauay dvasnlndyanuanian1zas
yhauveaaies i Switch muaNegaismwelagazdesiamaunsel fisnduronun

_ Yamw¥oudiags Turbine Load Control Wflukuuwiin Electronic Governor w3e
Programmable Logic Controller (PLC) Sallunansnsifindnmunsgiu Tngasdauausuuunion
Catalog gunsaily ww. Ransaunaydi@naudiiunis evinusuiy Hydraulic Power Unit unns
AIUAL Needle Valve way Deflector Tda-Unhmusinunissulnansss Wesnunmauiisoues
wsesiauine Inegluseduunfnaonaan nefudredosmagoutazususa Electronic Governor
TrensnsaldalfAuarivszdvsnm Taennamaznmauisunlasuadivan fasniuauussdutinlusa
Penstock luil# Pressure Rise 1fiu 25 %

- msfasslidavingamuauln Wursdefiausola-Daldandumig uazdvune
winzauuazlaumsgIu

- noagaulduszuualvay Watuisaldaulafuaziiussaniain gunsalssuy
auay ffeimuamanaiinegiedosdel
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(1) Auxiliary Relay Contact Rating 5 A 3-4 NO and 3-4 NC

(2) Speed Detector & Display Detect the Speed by 1 or 2 Proximity Switch,
Speed Detecting Set 0 - 3,000 rpm, Output Signal 4 - 20 mA, Output Contact Hi or Low Speed
Detecting 2 Channel, Power Supply 24 VDC

(3) anglwdwiu DC Control Circuit vunalivuneanivgunsaluazidulay
UIATFIY @,

() awlndmsu AC Control Circuit vunalimanzaufugunsaiuaziduluaiy
1MTFIY @,

5)  aelndmsu AC Metering Circuit vualaitiosndn 2.5 mm? dawrudulumiy
WINTFIU 28,

(6) Current Transformer Rated 5 VA Class 0.5 115U Measuring wag Class 5P20
&M13U Protection vi3elMiugan Secondary 5 %38 1 A

(7) Directional Digital Multi Display Meter, Input 3 Phase 400 VAC Rated
Current 5 58 1 A (Can be Range Setting), Output Display 881318 : Volt Line to Line, Line to
Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency

- S¥UU Annunciator & Lamp Test Switch, Alarm Reset Switch ag Fault Reset
Switch dyananfiouazfosdiiedyanoidsuazvasnlninszniu dlona Alarm Reset Switch daysyi
\Fe9ziu uiviaandintfneg aundn Fault 9snualy 39na Fault Reset Switch viaenl Jaagsiu
ausanedoudyaandsuazaonlalaena Lamp Test Switch lnegsudnsasapaauauuy i i,
#asauneutiRnaudiunis
- nsAnssli@nde Annunciator System Hﬁwﬁﬂﬁ Generator Control Board

Tgmeatumsldnunieunaaeuldauszuu Annunciator Twanansaldaulsiiuegned

5.11.2.2 PROTECTION FUNCTION

- 58UU Relay Protection MifigswadmsunisUesiumuuinsgruimnsuegiaioy
#eil 27/29, 50/51, 50N/51N uax 81 InsRasslifuntudenislug Gen Control Board w¥ou
naaouldauszuu Protection Relay Tanunsaldanulafuaziiusza@nsniw

- Generator Circuit Breaker & Power Cable ffifavuiauaznisnsaduluay
wmsgrunsiasanslii dusuussinelng vesaunauimnssuanuusisissmelne luwszusy
swUius (an) iteldnuuieiesiudalwihuunsliitiesndn 70 kw (875 kvA) 400 V Iag Generator
Circuit Breaker & Shunt Trip wag Closing Coil 24 VDC

- @By Operation & Function Test Tianunsaldaulafuaziiuszansnn

5.12 DC 24 V SYSTEM

Y v

ASUIRZABINTIUNIUTUUTE DC 24 V System 9113w 1 9a Usznausiy

Y

- I mieusndiunaes 12 V 3um 100 Ah 3lla Maintenance Free 113U 2 gn
- I MTPUAAAUALABT I1594307 Input 220 VAC Output 24 VDC 25 A §1u7u 1 4n

Inga1unsavinanulaeg199m lugis |
ond b /7%//9//
//‘)L/
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- Battery Rack eie Yanudaunss wumamsﬂc’miau mndu Sheet Steel Az@oanInlg
Epoxy atatios 2 u flsvesisswinuunmesvangay aunsasneenthzsinvvsodsulilagine
37U 1 Rack

- fimds MCCB Tusyuu DC Supply Srunuiisanesenistdauuaziamifldnulives
N1 1 6

5.13 TRANSFORMER

A5udnaeseenniiun1suiulse Urssinwmlioudaslniirvuia 100 kVA 31121 1 gn
50 kVA 413U 1 g0 uag 40 KVA 91uu 1 gn udwiu 3 gn Wanunsaldaeulad laedidunis
ssoluil

- SanmFeudsuihfundioudadmivionun wazvhnismsainaeaduauiuves

ihifunfeudas fesldnasguthifundoudadvsl

- mafarAnuiuauinenaIALTIge - W

- SdoniAsuansganutu SILICA-GEL

- SamndouFsuusufiunids uaz Bushing Fanue

- maaaau%aeiaawnmgq — ws3oh (hauarene/Auadninden)

- asdpuMELenvomileuUaYATUSTUIBANSEY LarANMNSARGS

- A9RaeUYTasegs - useh uazvhaNazen

- pyvaeusziuiuludesiva

- ATIRARUN NN lYYRsiRaneAuLazane N Tou

- donthssinund meddudu

A3URLABiuNTUTUUT Ungednwssuudmuiglni (DISTRIBUTION SYSTEM)
YA 3.5 kv Wananseldauléd Tneduiunsdwioluil

- dmvwiouRinna Dropout Fuse Muszuulsl 3.5 kv 10 KA $1u7u 9 940 wieu Fuse Link
WA 15 A 919U 9 1du wazdrsealildau uau 10 éu

- FavmeuRnd Lightning Arrester $1uau 9 & lussuvanedaliiin 3.5 kv Aeunsioudas
il s 3 gn

- omweniUBen LT Switch 0.5 KV 400 V wiouilad $1uau 6 4

- §avm¥euidsu Power Cable 911 Control Cubicle §14 Transformer Tagld ane NyY
ﬁﬁﬁ’ﬂﬁuumLLazmsaﬂé?qLﬁulﬂWmmmgmmiaméiy’amﬂw%ﬁm%’wizmFﬂma V99 IAINTIUAUY
wisUsziwalne Tunssususigudud (an.)

5.14 INSPECTION DYNAMIC BALANCE AND ALIGNMENT

- AT19@RUMasLAlYUTUUTS Dynamic Balance ¥89 Runner & Flywheel Toioglluinausi
1T

- 139988 Operation and Function wagU3uss Dimension and Clearance ¥819Unsal
AUVBNNUASIBASLDEA 99 5.1 — 5.9 Inegluiiinnvunzay

oo ) /////;/797/
@L/
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~ nsaaukazUsuUAa Alignment and Levelling voaia3asnsiuul ta3aeniabui
wazgunsailinetesiiegluiuissuruuaseglufiinunsgu
- as29doULAzuAluUSUUTe Noise and Vibration weaia3asisiudl insesriuilalvivi

wazgUnsalineadedieglunuissunuuareglufinnunnsgiu

5.15 TEST AND COMMISSIONING

Hsuinsemegeumiasiviuliuasasaailialniimiaugunsaiuszneu 1ine Load

Y
v
(Y

suan Il Inedadlinatazaulunisiiuesesdne Load Litieanin 24 97lue s1uianeday

- Start Operation Test

- Normal & Quick Stop Test

- No Load Bearing Heat Run Test
- Load Bearing Heat Run Test

- Load Reject Test

Wanaasliiuinasastaiuiim sunisusulgauailvegluaninid awisaldou
Ihdusgreduaziivsz@ninm lnenisveaaudeddiinisii@uvesun, Wiy, 91580 lddinsdu vise
91nsRaUnfAduY dudounanneandunuiviananmliliunsgiu vieldianlis

5.16 Un3e5nwdiATaaianiuine waznulsslni

- V‘hﬁLﬂ‘%@qﬁ’aﬁufﬁLLasLﬂ%@ﬁ%ﬁﬂlﬂﬂ’]w%auqﬂﬂsﬁ, Water System, Hydraulic System
Cooling System vranualagldstadnuuinsgruvodlsslni uasdouauandnfustdls w.
Wiurauday Tneffuises fURlndulunmuturounsndsiduanuusi uasdeddfummeaaey
MNEPuAILYN ey TuReY

- donUuUgaiuuIaa Machine Hall Ingvinstigeinwidenusuiiuin davinses
sTUIETIaULTINguUYiLLASBe (Base Plate) Iranunsaldauldiduogied nioutmanudie
nsnisuazauAmYesEnlinnsgIu Inedosauenansusidll ww. Wiuveurou

- Adlulsalaiih mdedsesitu Swend vilaldRuiurounin 2 $u uazynded CHUGOKU
CS-771 @) Avtumiusam Svendlwderlud & HIFLOOR 900 () vi3ewisuwi 3n 2 44

- 309 Trench mMsedsesitu Snend ¥ieldufiuman 2 $u wasnidaed CHUGOKU
CS-613 (Awn) Aiuvthszunm Snendiwdonlud & HIFLOOR 900 (1) wieifiguiih sauaumnd

laitlaenin 300 lupsau

5.17 fauuiuu3ea1a15lselnin

@

FFuinsdestenusuugsenaslsilnih TnefSuisiosiniunisesiedonded
- avasvankazysulTlaseas oA sisalni lifianuudanss

- Fommieudsuusegliideutuugniornanuliidouds s1uam 1 40

- favmFeuUdsunszanunundanieinanuvaavthasluavan

- YavmFeudsuwsiulsiuinamihivhunhuassuvdwesennislssli

; and O] /07/4/17%/
L ,
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_Senoundounaafiunsulewmdmnilegluanmd wazuiisnsuowmdsnnidemns

~ gendadindnlassaiienaslsaluii uaglasmdemniu wlsuRaveananiviuv laid
ady lifiasuthiiu néouviudsesitufuaiy (Red Oxide) agnatios 1 1o wagyiudads (Enamel
oeatles 2 i

- ai’mmw%auLﬂﬁlsmmzLﬁammé’ammmﬂsﬂw% ¥iinaous YUIA 50x120 LURALIAT
wurlsitfesndn 5.5 fadung, nszidoukulusauasuuula viinasug vuin 50x120 lwuRiuns w1
litesnin 12 fadwes yeluitdasndt 4 sumds uagaseudundaan viausuyy Fegunsnifianundos
Judeadudveifefugaunmlaosnit nsidne, asuwes, SCG visaifisuni neugunsaidaln
v

- douvfuugsiiunouninnelulsdlwilliiFounar lfsei woudavinmesyuesiisey
Tsslwitlvunmiftsmesomsssunethlfidueged

- Savmdoudndsvuulnihuasehalseneuseyanaan LED Ussiv Tube T8 49w

a 4

G13 wunAueviaen 60 lwuRlung Tonddlnsau iy 10 Tad wazaing 91u7u 1 30 uag 120

[

wuRes Midslisiuldiiu 20 Yod wazaing 1wy 3 90 legldTanaunsainiuuinsgiu
AR UTIgRANMNTIY WBN. 1955-2551 NTBIEUW

- favndoufnssszuulnihindssenaudeyadnuguuuing s $1umu 2 9 wen
TngldTanaunsaimuninsgiundndnsignaivinisy wen. 166-2549 viseiiguivi

- sspuulihanglulsslndanualvinuagniula (Circuit Breaker) ugnasnan
sEUUNAnaE e daTesanu

_ fammdeufadaszuuuszdn fondndrsiafenauiy uariifiuoands lnsfnseuan
Tsalwii drunu 1 ga waznglulselndin S1uiu 1 90 Ineldiangunsal wazisnaRasaLanNAT NS
Andaszuulszn

fsutedasouingednydenasladlih auiuuadal

dn1euananais(Aaunin)
- yvendsdsesiiu egatos 1 1

v ¥ '
a

- yusendsd@nurnTuNuilenednesaAsan agnalay 1 W

- ywRendsdviunmiduiiaestedihozaian sgrailes 1 ien
dnelusims(paunin)

- ywdendddsesiiuniin Epoxy Vamish sgaiios 1 Wien

- wRenasduninduiinisdae Epoxy H.B. Finish aghatfes 1 ifien

_ ymvidenasdviuntiduitaesiae Epoxy Finish agatios 1 1ien
dneuanuazluanas(le)

- thysdnwAdeliteamnmEldsueld

5.18 INTAKE VALVE & SLUICE GATE & PENSTOCK

- auUTuUTe Intake Valve vila Gate Valve WunaLduNIuaudnae 400 dadiuns wisy
gunIniusznay 91U 1 90 egntsegsuiwaramuaiudeu Seal uar yanuANMUa-Un vav
Tilgaulasuaziiusznsnmaaiu wieunid Coal Tar Epoxy UshimdunduNauogetes 2 il

gl D A

@L{
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Lasydsesiiufuaiy (Red Oxide) aghatfes 1 1ivn uavWuEa3e (Enamel) agrstles 2 ified Ui
mMeusnivigiseuiosameny

- DRANTIVFDUANIN YOUUTH LaLYINANUALDIN Usz@ssmamﬂaumwwﬂwma (Sluice
Gate) 91U 1 40 WIBNTTANANAUAN UAvAZINTINUTES Tanunsaldnuladuasdussdnsnmaefa
waaumsﬁﬂmainmaﬂﬂumﬂlvmLis‘usaammm

. ammmuﬂaumm (Pipe Support) ilosessunuviodsn (Penstock) Aigns sAdeve 31U
2 90 lnefndneey mwummwmmwauLLmewaa

- aﬂmaﬂﬂimLwasaauﬂswml,mmmm (Penstock) ¥iin PVC mﬂsm mamquaﬂmumq
feadmyvio PVC Class 8.5 vunatdurugudnad 400 fadiums A11318717 4 AT WuulatsuIumie
Unsedis ilasameuniuens (PVC Pipe one End with Rubber Ring Socket) 91131 4 viau uartasia
gluati wila PVC - PVC 971U 6 ¥n

6. N19LEUBINAN

6.1 fiuteiauesesdainonarsdmivlilunisiauesialugiuuulndionarsusziay
PDF File (Portable Document Format) lngfduteiauadeadufuiinveunsiaaouainunsudau
gndes uardnlauenenals POF File Aeufidudunisiaussim udddsdoya (Upload) iteiiuns
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F3udnedesndandenauli win. Tuguuuunszane A3 adnsas 2 ya uaz guuuy POF File A
Autocad File u1d2 1 Yn TngadratisudasUsenaulunie Single Line Diagram, Control Wiring
Diagram, Piping and Instrumentation Diagram &g Protection Wiring Diagram

8.5 Yanuazgunialfigsuisienouiethvedlysisldounauny desdamfiuladald
TH3eutes wavvhdydsensanwvestaggunsal niouvudrounivliaauil Alasinnsusiiy
suneudenroy Ywiadesni lednnsewlilv

9. 5T8za19LuUNNS

goznatunsuoRnussaduasaniely 240 Tu dudpaniunasnuludyan

10. 293uTun159199
mMyisUiulsuasestiuinasiasadudaluiwieaugunsaluszneu lassnnsivih

v
v o

whsiunyUnu Tasenstnuduus drvauiiu snesunies Faiadealvd 1 1asanis tuasadl

v v
I a v

1RUNEY 1,893,000 U

=

11. ANSANYNU

11.1 Ruaawnd Swiudesas 15 vadumudyy) Welsudnslaasunuludyyn

£%
o

Seufosud leegSudsasseanmanuseiunsiuluarmmhduiustnsiguialve vientdades
Uszfumossuiansludsena viewlsdenussAuresuidniunugnainnssuuissemalng vie
UiEndunu viieuisndunuvdnnindildsueunelivszneufansiunuilensmdvduasusenou
gafaAUsEiu MuUsEmAvessuInsuisUsEmAlne winfusuauiuidnly Tae wn. ssnAuiu
damih Sruiudesay 20 vensiuiigFuiadniulundasan wagavAunanuseiudramiliiu
F3uihe WevinAutummthasuiuudn

11.2 920d 1 S1uruiudesay 20 vess1A1indne WedFuinalddnds unuau nssuds
wuuWesy NMInTIvEeu edey wiswdmnsemuaueu waglisuayd@ann . uagdSudnaladuduns
suderivun s1waviBende 5.11 uar 5.12 LAY wazANENIIUNIINTIVTURANLIRTI9TUIULY
SeuTesuad

11.3 920 2 Sruruliudesay 30 vessimiine Wedfuielddudunisdenyulge

wsesisiumseugunsainudarinunsieaiden 99 5.1 - 5.9 ud1a39 LATANZNIIUNINTIVTY

WanlansiasuanuliSeuiosudn
e wf

@L/



91 15 370 16

11.4 20 3 $1uuiudesar 20 vesaridg degfuiilddumsdeuuiuuzundes
ffuhuaviaiossudnlnindougunsal mudermuasiaziden 4o 5.10 uay 5.13 winads uas
muznﬁumsmm%’Uﬁamlé’mw%’mmﬁﬁw%asu,é';

11.5 9201 4 (gavie) Sruduluiosay 30 18931A191919 Luaml,uuﬂfﬁﬂimaumé?q

LaziiurtemadeuLd et amudeimuaswaziSen 9o 5.14 - 5.18 udnata uaznudwimdouds
@S nsUiuMLAYYN warAuNITINIATISUWER Tansasunussusesnm

NNBWA AS19NaT 2, 3 Asudanunsavedntunaluuneuils lnglddesssdinu
me———— Y

12. 9ns1A1USU
mﬂmumﬂummmmmﬂmmLaiammaammwuﬂmué’ 1 way wiw. Aleuanian

(3

e WSUd Nmaamiumﬂsﬂw w. WusieTudnssowaz 0.10 (ﬂumwﬁq@u 9) V991RUIIN

Y U ]

13. MRUATUITIATBALIZELIATSUUTENUNAITY

13.1 fiawesiasiesivungusiailidesndt 120 fu

13.2 ¥an gunsa ovlva Aldlunuiugduedsdfeadundndusiinasgruduvedul
é’ﬂlajmumﬂ%mumﬁau Imaﬁ%’ué’wéfaﬁuﬂsyﬁummLﬁammadmuua N15LNATIIAUNNT B
amuaqmmnmsm1mumsmaqmummmmﬂmmw ma‘lmamlmwalumsﬂgummu“luﬂsaumuiusvnm
1 Y udnniuil ww. limsaeiuneuanunsgaing mumﬂwwamimmmaﬂusumLamiuﬂivnu
navugTuiesudnlugenuenudlulvldmsladdudunieglu 14 Su Fudaaniuiilasuudsniy
FIIAUNNTB

13.3 M30en Usney uarfings nieunnaou L{JwﬁwﬁmaqQ’%’U%’Nﬁgﬁuﬁﬁaaﬁ%ﬁuﬂ'ﬁ

Iy

Wildunsgrunmadamnsy uazaunilsderiovesuitminan
13.4 f5uirsdedldanusednsyidunsiieu lnedlifnaudemeseninddu
YDINNIVNTUaTONTU TImsenssylnesingg anudemelag Miiadudullesnanmsuianu

YDIRTUIN HTUIRDITURATRULINIIA

1%

14. ANSAIIUENT

14.1 W, anudvsiazidonldsiln vuauaziUasunlacSinanu wazdmlsznaudue
paenIuN1IiuvIeans1ens wasnnfiaueauuuienarsauiifvuslude 4 liasufy wn,
anuAvifasdnavslunsidiauenavesfiaussiniseiiug

14.2 USinanuuarssandoatoyasag lutormuensasden Wuivsdeyadesiu
dmunaaueTavintu Yangunsaitug witldseyly uwiteusuiulumsiidunaielaune
T WWRdulumaingussasdilifionueglumsiauenadie favesailiensthannaiérsweia
2{u Wienamuiissyludyanld Binanuuasdeyansazidesdiuviaiediauenmanuisaiumg
Wganuil wiewiadsnanmuthon eduteyalunsauesanld

14.3 aldaesnen lussminedifiuns wu arthelasens Adiussun Arnszuald
Lazn1TnaeuynYin sasnsunadeutenuasisyUlnesuinisvednduarlinihdangm

ﬁ)u

n

W




91 16 970 16

¥
A v Y e U

Tnsesidhnsna drusendans uagnissoneusentydlenundnada fiudefeuiugiuiinvey

(2

fnratiseA1ssTuLey karATlYINeLeIaY

NUBLA) msdndrendaifasiinsannludyguiedennadidsole ws.u.suuszanu
2565 finatrulfuazldsuouiRsnassiusuyszina ndiinsuyssinauds dwmsunsalitlildfy
msdnasssulssnanfiemsiamlundidenans anunsaendnnisdavls sisdfussasdasiauesia
lianunsadendosindemelae fadu




LRZOUSNEHWAII TN

}, ASHNAGIUITWAIITUVIA LU
© nszns29naaau

luteuasnan
% o = v o 3 o o a v ¢
dreiuluniesisiuiiuaziatasidalwiwisugunsalszneay
Tassnsinihwasinszaunydou Tassnsduduus

fuaifu anesunay Javdadesluid 1 lasenis

o i s , 1AFBNUIY TIUIUNY

A1Aui 318N13 I | Wi

(uw) (u )
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