-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

5.6.2 STATION BATTERY

- davnSouldsy uasvnaauldaiy Sealed Lead Acid Battery v@33zuulniin
nsEuanss 24 V. sy 1 g Iewnsaldouldfuasiivszdniam Tnsgiudisazdesausuuy
= £ a £ 4 < ' ° a o & v [
s1eavidun Battery 1% nsua Aarsunliauiugeunauaiiunis visll Battery aznaulu
yoalvindnl iy 6 ey lnelisraziduauazvuiaiialitesniti

5.6.2.1 Battery

- Battery type

- Number of block

- Minimum capacity (C10)
- Nominal block voltage
- End voltage

- Floating

- Max Equalizing

- Self discharge

- Container material
- Plate

- Separator

: Maintenance-free sealed lead acid battery.

: 2 block

: 120 Ah

: 12 V./block

: 1.80 V./cell

:2.23 V./cell +/- 1%

:230-240V.

: Shelf life up to 2 years at 20°C without recharge

due to the very low self discharge rate.

: Polypropylene (PP)
: Grid plate construction consisting of lead calcium alloy,

Optimized for high corrosion resistance.

: Microporous and robust for electrical separation of the

positive and negative plate and optimized for low internal

L i
resistance.

v
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- 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

5.6.2.2. d2ulsznau Battery Tngazdosnifiunmsegratiossiail

- SammdauiUdsy Battery Rack szsaauuuu Rail Rack vhenelaneimdnndn midses
Nughodtuatalisinit 1 du uddneuendedimlising 2 $u Teeil Vinyl Rubber Plate
5893V Battery 8guusN Tneflszoshespminauunpednyay aunsaenesmigesinyivieasy
lelnedne 4m Battery Rack awnsanenusenaula

- Yaviesasu Terminal ihang ey Battery

- Savrmdanfnge Connector with Bolts & Nuts Tnsazdoadundndausiannlsanugngn

- %’mmw%’auaﬂﬁg\‘l Insulation covers ﬂ'iEJU“?J‘;’) Battery

_ Samm3auiing Battery Number (One number per cell)

- @4u8U Operation and Maintenance instruction manual Awlne 90w 1 YN hay
AWBINGY WU 1 90

-4avi1 Nameplate

$ Q’%’Uﬁﬂa%ﬁmﬁ%ﬁumsaﬂﬁv’a Battery rack wag Battery lvinaunuveadulmiduly
ANULNATFIURKER
- f¥udeagieamndau Initial Charging ABeALdUNIINIAADUYIUN wdnAnds Battery

v
1

i@Sai3uutesudiuas Rated Capacity of Batteries Testing laefiidwiinil veansua hsauns
VAADUASIIINIE wasNanIAdeURInaaTiaah Report waz Plot Graph

- f5uirsazsiomaany Capacity #1u Battery specification capacity lagagyiinig
nadoul Discharge Rate 10 lua finszua 12 A laedl Final voltage Taishingn 1.80 Volts/Cell

- fudvzdesdalilinnsiineusuminsisdeuuagnisungesnewinu Operation and
Maintenance instruction manuallﬁﬁuﬁmﬁ’lﬁ@%’mu Battery wielranunsaldauldidueeed
warduszansnw

5.7 ALIGNMENT VIBRATION AND DYNAMIC BALANCE
[ » [ i < v @ g - o a v L3

- U5U Alignment uazin levelling veamsasiwiutuazinsosiinlnimiaugunsel

Iieglunwisvunuuazegluifinunsg
& . . 2 " & v v 8 =

- n319@Uin Vibration wagwiluuiuuse Dynamic balance ta3esiaiutuaziazed
o a v ¢ = Y o a vaa ¢ o
Autialni egluinaaiainnsgiu Faagsesiniunislaggniiussaunsninazaudung

5.8° GENERATOR CONTROL AND PROTECTION CUBICLE
- AIRdBUSTUUMUAL wazdnmgunsainfeuyiulgsszuulesiu aunsodunios

wSeunadau Operation & Function test Tianunsaldaulamdueded aail AR
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- Metering test wiouuSuksyniadosiaiavmmlsanunsoldanulda

- Relay test, Calibrate & Tune up protection system Ve wazsh Operation &
Function test wazunlalwanunsaldnulasgrsiuasiivsz@nsnm

- As19@euUanIN UFuuiaUngasnwn Terminal connection & Control cable wiaa
neday wazunluuuus Ianansaldaulad

- fSIEBULNLY Temperature sensor, Transducer Wa¥ Indicator NSDUNAADULAY
Vsuddlwansnsaldauldidusgned

- avvaeutgeinwmasal Operating & Annunciator Indicator liiuwiinvasn LED
wanuewSeunadeuldannsaldauldn wavdweulsldnu S 20 vaon

- davmdeudaseu Control fuse 31uu 50 f Iiidueylva

- Auarenn dadadouing

5.9 TURBINE CONTROL

- A9I9@0U UTuU§esEuu Turbine control wagyitnismadeu Operation & Function
test wianUSuRal A saldanlan

- av@ouuAlusEuy Turbine control Tnensidsugunsal Set point PID controller
wiengunIniusznouisudyannain Water level Lﬁ‘aé"mumuqu Turbine THiAuAToIN MU
dndeunadeulanusaiiuniacldiauuy Automatic uay Manual

_ m19d8U wazvnaou Digital Speed Relay wiaw Speed Sensor wWiouUSuUAILH
anunsalgaules

- 7157980V Wl Digital water level sensor, transducer and indicator W%’@MU%’U@?&
uaznaaouliansaldaulas

~ Somndoudnga Surge arrester ¥845¥UU Digital water level

- M329@ULNLY Guide vane position sensor and indicator W%’aml%'uél‘;\‘l wagnagdau
Operation & Function test Tansaldaulan

5.10 0.4 kV. SWITCH GEAR AND AC DISTRIBUTION BOARD

- ATI9EBY YNANNEYeIR wavU1393n® Generator circuit breaker, Neutral ground
cubicle, Disconnecting switch , AC Distribution board etc. wiaugunsaiusgnau uagynmmageu
Insulation, Operating time, Contact resistance, Operation & Function test Taunsaldaulag

- 911 High voltage lab test, Clean, Overhaul LLaz‘lJﬁ'UﬂmWE;UﬂSiﬁ‘Uad 0.4 kV. Circuit
breaker, Surge arrester etc. kagUSuuTUgssnwlanunsaldnulafnuung

- yhms Clean, vadau ua Calibrate 49 Protection relay vualigunsaianunsn
*/T'muag'lummﬂﬁmmzau

- ¥1A15 Clean m5a9@auanW CT., PT. & Bus bar kagasivasuwiluauiuyes CT., PT.
& Bus bar insulation wieunaaeu Raito & Insulation test lwanunsaldauled

- ATI9@eUANIN U1393nw1 Terminal connection & Power cable WipuvAdaU

Insulation test wiauuAlulaansaldanules /

- davihAuara1n wisnU1geTnwdAgdRaLAY
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5.11 22 KV. SWITCH GEAR

- Clean, Overhaul uaguSuaniwgunsalves 22 KV Disconnecting switch & Power
fuse W%’ﬂﬂgﬂﬂiﬂiﬂisﬂ@‘u LagYINN1SVA@BY Insulation, Contact resistance, Operation & function
test Toraansaldaulafniuun

- s Clean, na@eu ua Calibrate relay protection Liteliigunsaiannsavihaiueg
Tunausiangay

- Metering & Transducer test, Calibrate, Tune up davwdeuUdsugunsninunui
Frgalvanansaldnulafniuung

- yhn13 Clean & Ratio test CT. waw PT. wiauviamadeu Insulation test wazifile
Uuugalviannsaldaulas

- Av9EeUanNIN UTuUsaungeinel Pot head, Terminal connection, Bus bar &
Power cable w3suvaaau Insulation test wionuAlulansaldaulad

- P579@8U WALy WeausEUIERINIA 91U3U 2 9a wieuimuazen Urgesnuvie
Duct anansaldanulag

- davwdeadsu Power fuse Mefitn TuIn uarsladudu 1 3 M wavdweuly
16U 99U 3 i

- 9137980V WNUSEUU Transfer metering IN - OUT wiounaaeulvaunsaldanulan

- yhanwavernUnsnymsaudaiiu Power cable waz Control cable nu38a
aelnihanelulsslnih vovun Wiusadevuavvasnsvannseldouldnuund

- davihmnuaren wisntssnwdgmednaay

5.12 22 kV. RISER POLE

- TIVADUANN ﬁ’lgﬁﬂlﬁ Pot head, Terminal connection & Power cable W5au
naaou Insulation Test wazuly TWanunsaldanulad

- avanaey Uhgeinw vheuagenn gniae wag Drop out fuse siavsliiannsaldulda

5.13 AIR CONDITION AND VENTILATION SYSTEM

= eﬁ'auﬂﬁ”‘uﬂ;eLﬂ‘%aqﬂ%’ummmmﬂ 24,000 BTU/hr. ImauJé‘lauqﬂ Condensing unit wa
49 Fan coil unit wieudnine $1uau 1 g Tasardeudundnfasinldfunnsgiu ven. warlésy
aanUsendalni wes 5

- asnvdeuwliRaugaeIna 913U 2 g Ianansaldaules

5.14 LIGHTING SYSTEM

- asandeuuily vhawarenszuuuasainenely Machine hall Tasnsidsunasalm
wazgunaiuszneuTitnge wieuvmaeulaansaldnulsd

- favmdeurdsuvasn LED Tube T8 mug1avasn 120 wudluns wiougunsal
Usznauldmdsiniheanlaiviu 20 Wvaen Hukdnfusinusnnsgugaamnssu wen.) Tnsfnaraiy

Taslidnuum 2x36 W aneluies Control room 313y 14 Taw wiendweulildvu S1ui 4 g
° /
sundudwau 32 ga i .
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- gaudulgesvuuliuasadngniau auim 2 X 35 W. 189 Machine hall §1uiu 2 40
wagsies Control room $1uu 2 o 3l S 4 Yn wisumeaeulviaunsaldenlag

5.15 FIRE EXTINGUISHER

- M99 WiBUANATIVRINIRUNEY BlaiaTiui e 15 Yaud d1uau 2 6 Tviegly
anwniauldanu

- Snmmndouinsadiunds 9iin ansueulnoenles (CO,) wum 15 Yaus $1uau 2 fa

5.16 swthgediedesiaiutie uaziulssluin

- vhaiedestoiuiuanaiostuialwitmisugunsel, Ol uaz Water system tanun
Tneldswadnmunnsgiuvedlselni uasdosausndndngidli nsus Wureunou laegiudnagsies
Ut lUmsdumeunssisiiganuurih uazasdedldiiunsasisasuangmuaununnsses
funou

- deuufulgsiuuiion Machine hall Tngvimstrgssnuseuueniiuiy wiouiand
Nushensaiisuazaaneesdiildnnsgu Taseedouauenandusidli nsu Wivveuneu

- dilsdliih ydhedsesitu Snend wlsldnuiuneunin 2 4u uazynded CHUGOKU
€771 @idl) Avfumisznn Swendtwde st & HIFLOOR 900 (w) wiaiitauwin 8n 2 du

- frhses  Trench  wdaedsesitu Swend vilaldfuiluivin 2 $u wagmdaed
CHUGOKU CS-613 (@) @viumtiszunm Swend@lndenlad & HIFLOOR 900 (1) walisuin sau
Anumundlivesndt 300 luaseu

517 unasouRIaeiiutig
- nadeulAdnsfaiuthuaziadosudalnih wieugunsal indesil 1 uas 2 Ii1e Load

pan i Tagazdedinanasaslumsiiueiosne Load litfesndt 48 $alus suninaseu

-No load bearing heat run test

-Load bearing heat run test

-Manual & Auto start operation test

-Normal, Quick & Emergency stop test

-Load reject test

- v& 1 A o oo 8 2] @ v 9 v o v v & A
euansliiuTnaIosiaiulm Wiunsusuujualviegluanmii awnsaldouladuegiuag
Tusvansnm lnemsveaeuazaealiifinisii@uvesdn, Wiy, 91520 Tiiimsdu vie ennsiaunfiaue

5.18 9uuTul§eeInslsslnia

- ganUSuUR vhanuazenyaUsyamaniiiu Suau 1 ga wienungeinudsiienssuds
WAZAMANEFLAY

- gouudlunsi@uvesnhuiineunszantios Control room

- gouudlunsduvenhuundimemslsdlihuinusesdessrinmdamiuiieans

- v mTeauilasulassnnuasunuiniung mﬁm‘lﬂmaﬁmuﬁ%maﬁmms EN

9184 Control room YUM 4 x 8.5 LUAT
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5.1 TURBINE
5.1.1RUNNER
- peM Runner senATIvdBVAN MY WagATIABUNS Crack tae PT. Check uavh
nsgeuUfulgsthgsinwilvegluan i fvunauaziiadadu warUszneunduliegluuuassunu
waEIAnNINTEIU
5.1.2 REDUCER & CASING
_ neansI9dey wavvhAmaven Wasuusiututhdh udvhmstenuiudgadigeinm
‘lﬁag’luamwﬁﬁﬁuau W5eaund Coal tar Epoxy Vinndwiddatheates 2 $u
 gouthysinumduiuerma lnensiasunseseniall
5.1.3 DRAFT TUBE
- DEANTIVEBLANTN WagyhAwEzen wavhnsdenUSuUanelu wiound Coal tar
Epoxy Ushaudhuiidudaheshation 2 Fu Wanuseldnuldfsam
5.1.4 GUIDE VANE & ACCESSORY
- §EANTINABUANTN Guide Vane uazgunsaisznau wivinisgenuiuugatngesnm
Tnedavndeuidsu Shaft Sealing & Bush sevuindan aanmadudu liannsaldaulanlsifinns
Sduvenimieudam Shaft Sealing 1ildnu S 1 4a
- 9919@UUNINYIYA Servo VB3 Guide Vane TnedavndouiUasu Seal uavane
Hydraulic Tanunsaldaulas laifinnsdhduveniniu
5.2.4 INSTRUMENTATION
_ Sormeuasuy Pressure Gauge %ii# Bourdon tube oil filled pressure gauge YU
witlelitfesnin @ 100 mm. Range 0- 10 kg/cm’” 1A389ag 1 61 TIFWW 2§
5.1.5 CONTROL SYSTEM
- SavwdoulUau Magnetic proximity switch usu Limit switch Bustavn wieu
Nadeau Operation & Function test LLasU%’Uﬁgﬂﬁa’mﬁﬂWﬂ’mlﬁﬁ

5.2 HYDRAULIC POWER UNIT
5.2.1 OIL SUMP TANK & PIPE
- Drain Yshunaznennsivdeu a1vhanuaze1nnislu Sump tank, Pipe & Joint
TavuauarsavnseuUasy Seal, anelansednuaziinsiilensodalmivianun As1adoUNsiaILes
q'LJnmﬁﬂsznauﬂv’wuﬂlﬁmmsﬂ'l*ﬁ'mulﬁﬁmuﬂnﬁlﬁﬁn’ns%’a%mmﬁﬁﬁu
_ avmdendseuthiulensedalildnu wuin 200 dns S 1 s
5.2.2 OIL PUMP
_ Overhaul neanTIvaauanwinluuazasadeunsvhauesgunsnl uazdouuiulye
Ungesnwvianansaldauled uagyin Step operation test
- Vibration test wazu3uugsuilaliansnsaldanulad
_ Sammdoudeuldnseniniulensedals uazdamlidueslvd 2 o
5.2.3 gunsniiaiesnauazini
- ¥1n19 Disassembly, Inspect auu \Was Bearing, Recondition ®Uu 81U 111%

Motor ynéa wisunaaeulianansaldnuldfuasiiusyansameasia =
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- ayRAsvan I vAwuayenn Usudgatigeinw wisuvaaey Overload relay test &
Insulation test ‘hﬁagiumsr‘uﬁmanm’bﬁ”mulﬁﬂna
- YiMInsI9aeu FenuIuuiaUseine Solenoid valve wieuvanaaauns Operation
& function test Taunsaldaulailuegne
-~ dewau Solenoid coil Wldnusuau 4 ga seaun aunwiagiadumiodndy
5.2.4 INSTRUMENTATION
- ¥MM5 Clean, Recondition Wag Calibrate qﬂﬂszﬁ Instrument  Tusguuwee Oil
system w4 Pressure switch, Oil level switch, Indicator
~ Somm¥ouiUden Pressure Gauge ¥Un Bourdon tube oil filled pressure gauge U9
witlalaiteenin @ 50 mm. Range O- 100 kg/cm’ 1 1 uae Range 0- 20 ke/crn’ 1 61 1Sesae 2/ 32l
WU 4§17
5.2.5 CONTROL SYSTEM
- Savw¥ouiUAu Magnetic proximity switch usu Limit switch Waianun wiou
NA@au Operation & Function test wazUFuislanunsaldanlsd
- ¥n1s Clean, Recondition faxu3udssngssnuwuasnaaeugunsaisingg Tuszuu Oil
air system wazgouufly wieustainnisvaaeu Operation & Function test lfagluaninwldenildd
lifinns%iFuvesimierhiu

5.3 GENERATOR
- Overhaul gouU§uUeU1395n1 Rotor wae Stator lavagvdneninmNEzeIn 81U
1he127ilY, Drying out uaziUdeu Bearing fewu Qmmwi’aqéﬁLﬁw%‘aﬁn'jﬂmjﬁ”'wum nioy
nAdou DC. Resistance & Insulation test Aouwasndan1sUngasne uazUsenaunduniondsu
Alignment 191 gap uaz Leveling Ivigluinausisnnsgiu wianstaudlalannsaldnuldfnuuni
- p3599@8uanIN U1393nw1 Terminal connection & Power cable NouUNAADY
Insulation test wiauuilulvanunsaldanulad

5.4 TURBINE BEARING
- davmdeuasu Turbine bearing MeuIn AMAWIARAUALVTEANIT LATBAE 2 YA TIU
w4 9o wiounTvasufinacnee Wegluiinunsgu

5.5 GEAR AND COUPLING

- Overhaul Fouuiuugeingeine Gear wasuhiuuardalmifomn

- favmdeuidsu gnensgm Coupling Viavun

- QEARTIRABU YANAEIR U1393nw vie, Ball valve, Cooling coil wazNIBIYdd
58UU Cooling fiavun uazdavmieudsunsedlumi S 2 g uarvdweulildnu dwou 2 4o

5.6 DC SYSTEM
5.6.1 BATTERY CHARGER AND DC DISTRIBUTION PANEL

- asvEey YAuazen seuudlvuFuusadhgednen DC distibution panel Wiey
naaoulianunsaldaulad
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- favwdautasy waznaaaunisidau Battery charger 9993z uUlWINTEUARTY 24 V.
$1uau 1 90 fiudrsezdenausuuuseanidenld naam Ransanliannuivyeuneudiiuns
Tnefisneazidunsiil

-Main application standard : IEC or IEEE
-Quality standard :1SO 9001 : 2008 certified
-Type of battery charger : Rectifier
-Input
-Main voltage : 230 VAC. + 10%
-Main Frequency : 50 Hz + 5%
-Output

-Output voltage, nominal : 24 VDC + 10% adjustment of float or boost
-Rate output current : 30A
-Nominal output current  : 30A, standing load

-Static output tolerance : + 1%

-Dynamic regulation 1+ 1%
-Ripple voltage : < 1% Vrms without battery
-Float charge : 26.76V (12x2.23 V/cell)
-Equalize charge : 28.2V (12x2.35 V/cell)
-Total output limitation  : 50 — 100% adj.
-Tolerance % 2%
-Short circuit : 150% for 20 sec.
-Overall system efficiency : > 90%

-General
-Starting character : Soft start
-Timer, Equalizing charge : Auto reset, 0 — 72 hour range
-Blocking diode - Include
-Ventilation : Natural convection

-Operating temperature 0°C - ..+80°C

-Relative humidity : £95%, non-condensing
-Mechanical
-Cabinet : free standing cabinet with front door, sides

and rear removable

-Steel sheet thickness - 1.5 mm. for back and sides, 2.0 mm. for door
-Protection class . 1P20

-Noise level : < 70 dBA.

—Mountihg : Floor

-Space heater . in Rectifier panel

-Standard Protection @vr7//7

-Thyristor protection fuse
-Output short circuit withstand
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