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5.1 TURBINE

Yo v

- fFuisfesiiiunsuiuugaeiesiviuimiengunsaiussnauiia Pelton Turbine
S 2 indes Wanunsoldanuldd Swedraosdasiudumsdsil
5.1.1 RUNNER
- asanaeuanmialuyes Bucket, Nut & Screw Wioums19@0unns Crack 1ne PT Check
udrwimsgeuuilviuugaigeinnivegluanmid Ingliiivuiauasifindady wazdszneundu
W35auU3U Alignment uay Leveling Iagluinauaiunnsgiu lngagdesmsisasutuiinArnounagnaa
n13naAUIENaUYR Runner
5.1.2 CASING
- DARTIADUANIN UazyiANarenn uavimsdauuiluuiuusauresnuiveyly
anmiirslvuauazRfadaiu nieuevng Coal Tar Epoxy Uinauduiidudatuiheshatios 2 $u
5.1.3 INLET PIPE
- NEARTITADUANIN UazyinANEre1R wnvin1stenUuugimeluvesyn Y - Branch
Nozzle Iﬂatuﬁauqﬂnsnimalu LIULHUMENLUTIANIS, YiowwmEn, Nut & Screw Wiausania

VYl

=) 1 -'J v W W g 1 v u‘: v v a
Coal Tar Epoxy Usthanduiiduranuinesstes 2 4u hansaldqulanaiu

(e WM ﬂ?}—/
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5.1.4 RUNNER COVER AND DRAFT TUBE
- ¥hauazen udvinisdenyfuugsthgsinuliegluanmiiadady wieuiamnd
Coal Tar Epoxy USnauduitdudaiuiegretion 2 du
5.1.5 TURBINE SHAFT AND FLYWHEEL SHAFT
- 0BANSIABUANTN YA LEzen wazudly nieufnne wazuu Alienment was
Leveling WWiegluinausinasgiu tleliannsoldauléa
5.1.6 DRAIN VALVE AND PIPE
- DOARTIVADUANIM UAr¥IAIINAYAYD Drain Haviun wiewUAsuy Seal uag Valve
vosszuulmivinun wieuvaaeulildanldilailiineduvenh
5.1.7 NEEDLE VALVE AND DEFLECTOR SERVO MOTOR
- 09ANTIVABUANIN NTBUYBUUALYUTUUTIYA Needle Valve Tanunsavinauiuym
Servo Motor $1uau 1 gasaiaes saidusiuiu 2 4o warannsamuaunsiln-Un Needle Valve 16
Tuszuu Auto wag szuu Manual (redavingeiieyumsndeliannsamugun1side-Un Needle Valve
1¥lowen) wieuimaaeulianunsaldnulds
- NBARSIABUANIN WIBugaNUNLUUTUUTIYR Deflector Taunsavinaufiuym Servo
Motor $1unu 1 yasiairies sauduou 2 ga wiosimaaoulfannsoldeuléd
- §ammFoudnsa Servo Motor iia Hydraulic Servo wieugunsaiusznou dmsy
Needle Valve uag Deflector §7u3u 2 ﬁﬂsiam%‘m sanduduau 4 ya lasaruaudag Hydraulic
Power Unit §1 Needle Valve wag Deflector agsipsvauduiusiuniouanaasulianunsalda
1od
- 7579a8V Link 783 Deflector Tnsazdasuiud wieumnasuliiannsaldanlss
5.1.8 SPEED INCREASE
- dammFeudnayaaenunnsay uay Pulley Shswn 1 : 1.5 vila V-Belt wiida D
Tngivualidiuiusesarewiulaitiosndn 5 o4, n15da Pulley IAauuufuwan Taenisden
meUaanusuruiaman (Adapter Sleeves) fionsmanuisiseuldnu anunsanuusedaliduegned
Tnganewiu uae Pulley doududveifisaiu $1uau 1 yadeinies saududau 2 g wioudam
anennlildow Sndiuau 5 18y Fesgunsalfanmunasdeaundndusiunsgruveslssududn
TngazAvaiduauuuniau Catalog gunsalliinsum Rarsaneylifdeusniiunis
- msUFumnuRaaemu yihlngIsnsideu (Slide) g1u Generator & Flywheel Tunauqiu
welildnuimnenuiivmnzan svegnsideuiiannsauiuld aededitosndn 20 wudiuns)
- favndoudnssyanseuarswundoudondalitunsudauss $1uau 1 yadeindos
yaududuu 2 40
5.1.9 FLYWHEEL
- NOAYINANALDAYA Flywheel & Cover w%'aumimaauanwwﬂwqj?m‘lﬁmmsn‘lﬁmuﬁﬁ

- ATIVABUANLULLYEIYA Lock Shaft Taunsaldanulaf oo
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5.1.10 COUPLING

U } 4

- favnfouasy Coupling %iin Flexible Grid Coupling 31u3u 1 qmviam’%‘aa sy
$1uu 2 Y Fadundndueiindamunasguvedlssnugudn Wannsoldauldd lneasdesaue
wuun3au Catalog gunsallvinsum WarsueydAnauAiuns

- §nvi1 Coupling Guard weutiendalviiunwudiusiuazaninsaldauldd s 1 4o
solAdes anduduu 2 4o

5.1.11 CONTROL SYSTEM

- QEARIIFADUANIN V1AIUALDIN UAIVIINITFONUTUUTIUITITNY uagnadau
gUn3alf199 Tuszuu Turbine Control 18y Pressure Switch Etc. wiousianaaaun1s Operation &
Function Test iegluanmldaulafcasia

- Famndauiudey Magnetic Proximity Switch ¥839# Needle Valve way Deflector
w¥enUSudtuasveadeu Operation & Function Test Ifanusaldauldiduoened

5.1.12 INSTRUMENTATION

- yANEreIn WaviN1sEeNUSUUTIUTasNY uay Calibrate gUnsed Instrument v@4
Turbine System %1 Temp Sensor, Indicator 18 wiauwinnsmadey Operation & Function Test
Wegluanwldaulad

- §avmdauiUdsy Bourdon Tube Pressure Gauge Awwlia Liquid Filled Type Gauge,

al e a o a o e 1 d d e
Rage 0-25 Alansu/msaruimns windawuin 100 Jadwns 314U 1 fAlAIed sandusuau 2 M

5.2 BYPASS, INLET VALVE & SERVOMOTOR
- 09M Bypass Valve 88nA5I9@0UaNMN UavNsgauunlauiuugavngesne lnsagsies
° el 5 % o V& v v val val
N151abY Seal, Bush uag Gasket vessyuuiuazinduluiviavun annsaldaulad Lilwiins
TUVDIN
L v d ¥ a a a
-YananieutUdsy Inlet Valve T usfin Butterfly Valve vuna @ 150 fiadiuns
14 L3 o 1 o [ [J Yo v v [
wiougunsniusenau 1w 1 yadeiaTes Tududiuiu 2 ga lnegsudnasdeinnisnaasy
. A L g i L2 L 24 a = Q‘l = %’ 1 a a ol
Hydrostatic Test Aik59Auun 1.5 Wnpsnuldnuund uaziinisiaduvesinlaluiiu 5 ans/unv

o a o ' ° a v a
Tneg5udnaiaudgidminnuensu S2uANIUNISATIIFBULATNAGIUATY NiouN1d Coal

134

a ) do o 8 ' 1 g A o vao
Tar Epoxy Ushadundudaietnaes 2 4u (agluseninaiosn Inlet Valve sanusuuy f3udn

v

@ o

9¢4avh Blind Flange Ynliiiielvdniasasanunsaiiuaiosielnilénuuni)

- dammFoulUdsugn Servo Motor wiawane Hydraulic wazgunsaiusenouvasyn
mUAY Inlet Valve Tnai $1uau 1 gaseiados saduduiu 2 4o nounaasuliannsaldaulss
Tnefinsuveniiy

- ATI9d9U Magnetic Proximity Switch ¥849# Bypass Valve & Inlet Valve wiauuSusauay

nAd@pU Operation & Function Test Tanunsaldaulmdustne
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5.3 BASE PLATES
- fovmdeuiasauviuadouitasesuiniosudalwilmivazemewumesou 1umén
gﬂwsimL"?iamihﬁ"uLLcJumﬁnwmashaﬁumlﬁwm wazilvuaniaiisswesonisne wdestdalni
wazgRaEwIIATEUNToNUNSlag UUF AR Imaamﬁ"'uﬁwﬁ’ugmtwium?mL&iu (Base Plates)

VGIJ ¥ o = e o 1 J v g d 1 lﬂ' o
'LWQJUFNLL%\‘ILLNEWEN’W wazlaseauReIRuiuWILASBIR iUl $1uu 1 YARBLAIBY TINITUIU 2 Un

5.4 HYDRAULIC POWER UNIT
_Savmeufinis wazneaeu Hydraulic Power Unit wieufinsessuussusmaiousaeniy
(Cooling Water System)Usznausae Oil Sump Tank, Motor and Hydraulic Pump 142U 2 YN
(eviauidiu Main Pump $1uau 1 9a wagsiwtiidu Stand-by Pump $1uau 1 4m), Main Valves,
Accumulator Station with Nitrogen Filling, Safety Valves, Hydraulic Hand Pump W@ sqﬂnsni
Usgnauduiidndu titeldifuszuumunu Needle Valve and Deflector $1u2u 1 gasiaiades saudu

17U 2 A

5.5 GENERATOR

- danmoudnsuniosdudalni vuialsitosndt 125 kvA $1uau 2 4n TaegFudng
zdeuauanuUBazdualinsus Aosureysifneudniunis wazezdeudyidminiiveansum
Wrsrunsaadeu nadou o Tseau FefFudraduduiaveuarlisnelunsmageurisau osasdas
finnuaulRdd

- 91lm Synchronous Generator, Horizontal-Shaft, Revolving Field, Brushless
Excitation System, Open Ventilation System w3831 AVR (Automatic Voltage Regulation)

- qunlitaenin 125 kVA, 3 Phase, 50 Hz, w5964 400 V, Power Factor 0.8

- Speed laitfiu 1,500 rpm

- Efficiency litlesnin 91 %

- Stator and Rotor Winding Insulation laisnin Class F

- daBU AVR (Automatic Voltage Regulator) 13lganu 9117 1 e

5.6 TURBINE & FLYWHEEL BEARING

) v a s . ) % = o
- IANINTBULUABU Turbine & Flywheel Bearing YRUNANIBUTA LAIBIAY 3 YA 57U

U 6 YA MeTiln uazIIn AMAINTBUWYIERANTIAY LavaTvasuUuRIARiinsne Tieg

W.éf
AR 'Y

Tuiinumsgu
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5.7 DC SYSTEM
5.7.1 BATTERY CHARGER AND DC DISTRIBUTION PANEL
- AgIRERU vihANuazen Feauwnluuuugeungesnw DC Distribution Panel wieamnageu
Tanunsaldaled
- dammSeudsu wazvneaaunslda Battery Charger vassruulniinssuanse 24 v
Jiuu 1 9 giudreazdendusuuuneazidealinsun Aarsuilianuiivyeuiouaniiunis

Tneilsavidunnall

-Main Application Standard
-Quality Standard
-Type of Battery Charger
-Input
-Main Voltage
-Main Frequency
-Output
-Output Voltage Nominal
-Rate Output Current
-Nominal Output Current
-Static Output Tolerance
-Dynamic Regulation
-Ripple Voltage
-Float Charge
-Equalize Charge
-Total Output Limitation
-Tolerance
-Short Circuit
-Overall System Efficiency
-General
-Starting Character
-Timer, Equalizing Charge
-Blocking Diode
-Ventilation
-Operating Temperature

-Relative Humidity

S| ECORIEEE
: 1SO 9001 : 2008 Certified

: Rectifier

: 230 VAC + 10%
: 50 Hz + 5%

: 24 VDC + 10% Adjustment of Float or Boost

:30 A

: 30 A Standing Load

1+ 1%

4-£41%

: < 1% Vrms without Battery
: 26.76V (12x2.23 V/Cell)
: 28.2V (12x2.35 V/Cell)

: 50 - 100% Adj

21129

: 150% for 20 Sec

: > 90%

: Soft Start

: Auto reset, 0 — 72 Hour Range
: Include

: Natural Convection

: 0°C - ...+40°C

: £ 95%, Non—Cond%Fnsing
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-Mechanical
-Cabinet : Free Standing Cabinet with Front Door, Sides
And Rear Removable

-Steel Sheet Thickness : 1.5 mm for Back arjd Sides, 2.0 mm for Door

-Protection Class : IP20

-Noise Level : <70 dBA
-Mounting : Floor

-Space Heater : In Rectifier Panel

-Standard Protection
-Thyristor Protection Fuse
-Output Short Circuit Withstand
-Current Limit
-Loss of AC Input Trip
-Charger Fail Trip
-Lightning Arrester at Both Input and Output Sides
-Input and Output Circuit Breaker
-Alarm
-Loss of AC Input
-Charger Fail
-High DC Voltage
-Low DC Voltage
-Ground Fault + / Ground Fault -
-Low AC Voltage
-Measurement accuracy class 1.5
-AC Voltage
-AC Current
-DC Output Voltage
-Rectifier Output Current
-DC Load Current
-Operation & Function Test
5.7.2 STATION BATTERY
~ Sammdouuasy uazveaauldaiu Sealed Lead Acid Battery wasszuulifiinszuanss
24 V 31wy 1 9o Wianunsaldnuldfuasivsydvsnm laegTudneasdasdusuuuseaziden Battery
Winsum Ransanlfanudivweuneusiiunns vl Battery ﬂzﬁ@ﬂl.ﬂ‘l&ﬂj%lﬂﬁwaﬂwLﬂEJN"lUﬂ’]i'l‘l’fﬂ'm

gt Mo A

1neulneisivavidenuwazyuIannm litasnini
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5.7.2.1 Battery

- Battery Type : Maintenance-Free Sealed Lead Acid Battery

- Number of Block : 2 Block

- Minimum Capacity (C10) : 120 Ah

- Nominal Block Voltage : 12 V/Block

- End Voltage : 1.80 V/Cell

- Floating : 2.23 V/Cell +/- 1%

- Max Equalizing :2.30-240V

- Self Discharge : Shelf life Up to 2 Years at 20°C without Reharge

| Due to the Very Low Self Discharge Rate

- Container Material : Polypropylene (PP)

- Plate : Grid Plate Construction Consisting of Lead Calcium Alloy,
Optimized for High Corrosion Resistance

- Separator : Microporous and Robust for Electrical Separation of the
Positive and Negative Plate and Optimized for Low Internal
Resistance

- Pole : Stuck or Screw Connection for Easy and Safe Assembly and
Maintenance-Free connection with Excellent Conductivity

- Electrolyte : Gel Type

- Relief Valve : Release Gas in Case of Excess Pressure and Protects
The Cell Against Atmosphere

- Design Life : Not Less than 12 Years at 20°C

- Mounting : Vertical Installation

- Standard : IEC, JIS, DIN

5.7.2.2 dquUsznou Battery Tnoasdosiniiunmsogaondsil

- §avm¥ouwasu Battery Rack azsaaluuuy Rail Rack videlanzivdnndn yndseaiiu
Freatuaiulidingt 1 4u umaneuendedmlisingt 2 4u Tedl Vinyl Rubber Plate 5893y
Battery o Tnefiszozvineseminauuninesivmnzas ansosneentigssnyviendsulilasine
99 Battery Rack anunsanenusznauls

- Yovmieuiasu Terminal Whanglwihwesyn Battery

_ §avmdauRinde Connector with Bolts & Nuts Tnsszsadusd@nsnsianlssnugdn

- Savm¥audnda Insulation Covers AsaUth Battery

- §avm¥pudnda Battery Number (One Number Per Cell)

- @BV Operation and Maintenance Instruction !\;ag:za(l Ang 97U 1 Y0 A

g

AMBINgE WU 1 Y9
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- Y11 NamePlate

o a

- fi¥udraardowiuiunsings Battery Rack way Battery lmsinauvuveaduliduluau
UINTFIUENER

- f5udnvzsipamaaau Initial Charging AesAtiunisaaeuviuil uasniings Battery

a b2

v . i . o o '
i@SaSeuiesudanay Rated Capacity of Batteries Testing lnafildnutini va4nsum 1W159unsnagay

P oA
o

ASIUAY LATNANIIVAADUAINAIILABIYIN Report way Plot Graph

[

v v . E : g 3 P~
JUINNATRBIVAADU Capacity M1u Battery Specification Capacity Tngagyinmadaoun

ee

0
L

Discharge Rate 10 92lug finszua 12 A laadl Final Voltage 13isn31 1.80 Volts/Cell
- fuTnazdesdalitinisiinausunisnsiadeuasn1sU1 593N M Operation and
. » Yo v v v o~ v %) |
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5.8 GENERATOR CONTROL CUBICLE & PROTECTION CUBICLE
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5.8.2 PROTECTION FUNCTION

Q”Uﬁﬂaaxﬁaefa"ﬂwww%'auﬁﬂ&l"’q Protection Relay warguninl Iilileanenussiiounis
wmsgArnnssu wemeaeuliaansaldnulda Tnefgunsafernaiosdoadsil

- 53UV Relay Protection ag1etfaudiail 27/29, 50/51, 50N/51N way 81 lnsdnaals
aunimsanielug Gen Control Board wisunaaeuldsuszuu Protection Relay $1u2u 1 4
foinTes T 2 galvianansaldauldfuasiiussniam

- Sawuaziings CT class 5P20 wiogandn $1uau 4 g il Ratio wangaufunsly
1UTWAU Generator Wag Protection Relay

- fawmfaufiana Synchronizing Check Relay (25) $1u2u 1 o titelanusadsvuny
\30sil 1 uazeFeadt 2 Seidhszuulniihwanle

- NA@dU Operation & Function Test Tansalgnulasuaviuseansamn

5.9 0.4 kV SWITCHGEAR
- ATIVADY YA WALD N WazUn393nw Generator Circuit Breaker, Capacitor, Disconnecting
Switch Etc. w¥augunsaiusenau wagyin1smaaau Insulation, Operating Time, Contact Resistance,
Operation & Function Test Tanunsalgaulaaniuung
- %1 High Voltage Lab Test, Clean, Overhaul uazusuaningunsaive 0.4 kV Circuit
Breaker, Surge Arrester Etc. WarUSuugaungssnmannsaldanuladniuung

- 911115 Clean na@dU Way Calibrate Y0 Protectiz/Relay vanualvigunsaiaiunse

mhp

° ¢l
yaueglunuNNNz .
v



i 12 910 16

- 917n15 Clean ASI9d@BUANIN CT, PT & Bus Bar LLasﬂiqﬂaaULLf'ﬂﬂQuqu‘Uaﬂ CT, PT &
Bus Bar Insulation w¥eunaaeu Raito & Insulation Test Tamnsaldaulad

- A79ADUANTN Y1395 Terminal Connection & Power Cable w3auvaaeu Insulation
Test wSouunluliaunsaldanulag _

- §avuazdeuauyn Motor Drive Generator Circuit Breaker 13l#a1u §1u7u 2 4n

- damuazdsuau Tripping Coil Voltage 24 VDC 13lgduau 1 4

- ANaven TadindauLng
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5.12 FIRE ALARM AND EXTINGUISHER
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