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4. tana15Usenaun19lauasIAg

4.1 na1ssuseInsIanziieulinyeaa

4.2 1PNA1SSUTBINAIIUAINTD 3.10

4.3 1onans Catalog LLaQOamﬁaﬁumm'%laqﬁ”u,ﬁmlw%w WALITUUAIUAL

4.4 1onan3 Catalogue 3ydvio Ju 9919181 gniu (Bearing) 1M TInus Iy (Pressure
Gauge) Yasainan (Shaft Coupling) walag uageanewIu

5. YaULYAYBNI Ik TBN1IUATIEAZIB AN 19 NATIA

19018 UAAMENYULIANITYDINY Imamﬂﬂﬂwwaquwmmaﬂmﬂummawmu
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Tumsiiunmsiainasestoiuiuasieiesindaluifimiengunsaisznaulidanu
JommunsgazidsanIunaila
5.1 (uAesiaviuLi1 (HYDRO TURBINE) wiaugunsaiusznau
wdesfiiuimdongunsaiuszneulml 1o 1 gm Tneiifermuamanaiadsil

Type Turgo

Design Output 38 kW.

Design Net Head 63.6 m.

Discharge 0.088 m?/s

Speed Rise laiLAiu 25 % w949 Rated Speed

Imaﬂwuumav%m (Casing and Base)

Casing enswmanuiien (JIS G 3101 SS41) wIolieuiii Lmamuiﬁua%%mm
TS unditundadimeiudisadninden I@EJEJEJNﬂuU’]i’JE]EJS Mi19Na1wDIT LTI
Usenau mﬁLﬂuLLwau%maﬂmummmusuaumﬂﬁynaﬂau

) Tufsiu (Bucket)
ygnemEn ASTM-ATA3 CASNM m3aiiisuiin naetugudonssuisitlineliin
Bubble wazses Crack luwlolany FosursRinazidousaidniuaiu (disc) inarnman ASTM-
A743 CAGNM viaufiguwin ndsanidesadalinaasusesideusneds Liquid penetration test
(PT) wd%1 Dynamic balance Tusngaun1snsIadeu nMsnadouLAIasiafuiwazaIosiuie

Il //
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(3) Needle
VndhemEn ASTM-AS64-XM25 viieriituwin ndetuguiiadavidnuasussialif
28U wnuaarhnman stas vieifisuwindl Bush vindne Bronze agnai waslitaduiindauiy
yiladn3a3U JUUII
(4) Nozzle Ea@infiu Flow Strengthener Wag Nozzle Cap ¥insagwnan ASTM-A743
CA6NM W5aLiiguLyin
(5) gnlu (Bearing)
Qﬂﬂu%ﬁm@mwu Spherical roller Bearing wilaldarumidn (Heavy duty) wiou
Casing lneiindudnansdlindon, auamifisuwih B SKF
(6) @a (Seal)
%a sewihamanfuideveandestaiunin 1usiin Mechanical Seal
(7) wwa (Shaft)
FAd8wmEn JIS G 4105 SCM 4 wIatfiouin Taudsauianiouiuw ¥ianis
Machined wag Heat Treatment 8¢9
(8) Pulley
T4isiosening Turbine Shaft fu Flywheel Shaft Bvaldenfuaneniu
(9) anevnuduriiavtiin C Bva SKF vdewiguwi |
(10) aa928usd (Fly wheel) wasiipsau
ydemanmiemaoniewmdn Jis G 3101 5541 viewfisunindenusznouiugy
a Nut 1irfugIuLiuLATos Jatheusafaurauazdminifisaned Speed rise n1euds Full
Load Shut Down laitiu 1.25 111984 Normal speed wag Pressure Rise Ligaiuuinigiu
%11 Dynamic Balance W3autuunan13¥1 Dynamic Balance TU189UNANNTNAAEULAS DA 39
duaziedastuiinliin
 (11) Yeslawman (Shaft Coupling) uazkAsoy
Fosomardsldnoszning Flywheel Wwag Generator WJuviia Flexible Flanged
Shaft Coupling JIS B-1452 wiawfisuwin Tnefluaiinzauuazannsanuusedale [Wueehed
(12) Tasiagouyge (Dismantling Joint) uwila Telescopic wag Double Flanged
Type Fuwriuse Tie Bolt Bvaideafuiilifiuid
(13) g'mwium'%'aq (Base Plates) wag J-Bolt
L?;luméﬂgﬂmim%awﬁﬁumﬁﬂLLchmasmﬁum wlause danunirafissnese
msMuespataiut uanadostudaliilmieugunsal eguusuieniv
(16) hede (Name Plate)
Hretevhdslangialiaostwuilaoudensanden il
- NAME STATION. ..ottt

CTYPE e

CNET HEAD oo M

CRATED FLOW. oo Lt/sec. 2
= CAPACITY e KW, 1/

- MFG. DATE.oo. R fom
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(15) nsma
Lﬂ%aﬁdﬁufﬂmsjuaﬂLLaquﬂﬁﬁﬂsxﬂamzé{mmﬁﬁuaﬁm 2 4u wasma Epoxy
wudn 2 9y daué’miuﬁgﬂﬁw (enulufary) sedesdsualy 2 4u wagvnd EPOXY COAL
TAR viU8n 2 %y ”
(16) N3LTouwAZNTUALI
dosrniadesteiuiidesnisauaziBealuningn é’aﬁ?mam%uwmaa
TnglanizegeBaduly feltniussfesidhennuuszdnseingsde Tneldnzidusesdon
ariEue uay avéfaqL?Jail,wiﬂﬁﬁamamﬁu slufeiu (Runner) asdoauaainliisausesliiisos
93952 waghiiinsane U Jewden GUEN’JN?“'VI’JN‘U3“G1u"lﬂUIﬂiﬂﬂ\‘11ﬁu% poakuvain Lidygesing
T lwani Iﬂiaﬂwuumﬂmm zhodlinnie saidusy Hesnnanudeulunisidion dwsu
Runner 9gfansadaunis Crack tne liquid penetration test
(17) AORT IR
U189 sipsRnmaAIasiiuuazsosiudnliiimisugunsal uazdam J- bolt
mmwm%wmmum'ﬁaamﬂumuﬂauﬂsmjaqmmﬂsﬂvﬂﬁmaammmum wmmmmmmaa
wavualtuadassansny

(18) Savnfenusznaudnga Butterfly Valve au1n & 300 uu. Fallugin Metal
seat WaAGIBLIIRUTVToLs Ity yurndurnugudnainszuenlanseand Bore 100 mm
Undeguimiin vdausunse niougunsal Power Unit wazdulon Ua-dnn1da S1uau 1 ga
HuMINAdeUENsEuT 1.5 wheswsauldaulnd
(19) Spmwdoutsznauiian Pressure relief valve aunaliiifosndn 75 uu. $1uau 1 40 4
Hulonsyutsusssuuuy Manual wieusmmuasinsaviothislitnaudaussamean
(20) P513doULAzUTU Alignment idasferutiuay Lﬂ‘%aqﬁ%ﬁmlw%w%auaﬂmzﬂ
Usnay TWﬂwaaiuWﬂmmwmiﬁwu TafiunnsnsgeuazrUsuuse Dynamic Balance 1A3D4
Savuthndounuunaneudunian
(21) nsnadeulszansnmusaassadaiuiilifld Ultrasonic flow meter d1usuin
Famnslvavenile
S‘ULLUULLau%UWG\sUE]QLﬂ%;?JQﬁﬂﬁuﬁﬁw%aﬂ\laﬂﬂiiﬁﬂi“ﬂﬁ)‘u gnaasuntatldniuainy
WL EL mumﬂmmﬂaﬂul,l,ﬂaamﬂqumm‘mumwmmmauaumwu LLﬂuiWEJﬂ’liﬂ’TLl’JiMIM
Wi, fi9rsaneudfneud iunsuazy sineardoudddmiing wi. Whiuaseaeurssat i
o Iﬁqmuﬁuaqéﬁuwdauﬁﬂﬂaméﬁa
5.2 w3aenndialniln
AARLEE yhosdnrmasosinialni d1uiu 1 ga wiousslnaguniniarunuusiu
Swlugid AVR (Automatic Voltage Regulator) 37U 1 9 Imamwawmammmdﬂu
(1) wARAuN
- Hundefeifindalinuninggiunsean wernIvaaey muNInIgIL Jen.
CIEC, NEMA %i3aifiguin L
(2) win ’f//
- 3 phase 4 wire
- Alternating Current Synchronous Generator
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- Horizontal Shaft
- Self Ventilated Type

- Brushless Excitation

(3) msldausedos

(@) vuadne Litdesnin 48 kVA

(5) usenulwi 380/220 1had 3 wla 4 any
6) ANUL5259U 1,500 rpm

7) Aud 50 Hz

8) Ui 4 1

9) Power factor 0.8 (lagging)

0) Insulation Class F
1) AUANFLATBINIAULN
1DUAAIALUY Star
q

(
(
(
(
(
(
(
(
(
(15) gUnsalAuAuLIIAU (Voltage Regulator) $117u 2 % mmmmaammﬂw%

10)
11)
12) Fiemamuduunfin devssanduedesiaiuth
12)
14) Runaway Speed Guarantees at 125% of Rated Speed
15) g
$1uau 1 90 wanfuezlnasiuau 1 ga dRdonisuiunseiudaludd 1.5% dszuulesiu AVR
laliFevne 18991 Under Speed way Over Speed
(16) manaaeuiAzeaf sl

fangagesimsnaasutdesiialiihuazgunsali q neldnismsivaey
wazoydifvesdmiiinsuimuindsnunaunuiazeyinyndsany IsfeaauenInsgIULay
Fmmadeuliinuenssunisnsaiuian fasanlimnuiueunsuduiunsmaaey lnegae
%Lﬂu@%’uﬁmﬂjauﬁﬂ%ﬁhaiuﬂﬁwﬂaauﬁma'nﬂy’agu

- nsvedaunlnih

o VNAADUIAAIANNAIUNIUAUIU WiDUTUNNAT
o VAADUIAAIAINLANUYBIUAAIA WiBNTUTINAN
o vaEaULiUAIer Ll uuy No-Load wieutuiinAmisfines
$1199)
e Va@aULAULASIr LI lNHNwUL Full Load nieutuiinAmnsdines
$199)
- MIVAdBUNINNa

o HIIVFBUVUIALALLR
o ATIIABUAIUSHUSLUDA
o ATINADUAINLTILIIVDIANFEAAILUTENBY
e 7539@0U Terminal Block WazynMBETY //,%
/
5.3 gaduaulni 3w 1 0 fsvavdundail ~<7
- SavndouRnga LLamcﬂaaumLLmafmeaﬂ’mﬂmmsaﬂmt,umlw% T 1 90 laeg3u
319 azdonauanuy sreaziBengunsallil wi. Warsaneylindaudiuns UAZAZADILEY
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B vitinfiues Wi, 1WI3IUATINEBY NAFDU B Tssaunouthlufnge %d;ﬁ%ﬂ%’mﬂug%’uﬁmau
lddnelunmsnaaeuiiau fadiswasden fail
5.3.1 dnwalagiily
1) lnssvoadifumananiiu vualiifesndt 40 x 40 fladuns mnkidesndy
3 findwns annsoduiminvesguazgunsallugiiounls
2) utfagenudng fumds Wumanusiu vunlidesnan 1.60 Taduns
3) vrulseg asen wagiHuduandumanuiy vunlddesnin 1.60 daakums

(
(3)
(4) vunnvesgaiotlitosndt ni19 0.80 WA &N 0.50 BMT g4 2.00 A3
(5) muﬁuaamﬂumaﬂ Channel

(6)

6) M3s¥UNEENNA SlYessrutsamARETIE U EReiY way Fund e
AEUULLAZABUAN T04T2UIRINANNTT Aasysiy AzunTagna vualitesndn 4 Taduns
fulu

(7) spuudoautudsey Wilinauadmsuaenuszgle

(8) N3 Seal m UulTEg Y mammaa’mw Seal ivmwmuﬂiwmummama
Jzinrns aglusiamin viaaiinstfuagnedu Adestulalieraman vaidauluannuuad Seal
lalaedng

(9) Yosangllidn-onn Tiviremnadn-eenvesangliinnurulnanusua1aes

e

(10) widnusiudliving szfeaduaiiagu Zince feliiih
(11) P34
_asdasinswiourinainuazenituialfiseu avern UsiAanaiy
lushu wagiuiIa UL
 Sesiiugneaiuia Zince Rich Primer 1 a%a ud1audliuvis
- #mAav (Body Cost) 4@ Epoxy Resin
_ Avfunti (Finishing Coat) 14 Polyurethane viumii 2 ads
_fleriasandn Faedeadiiauiuazuds nusenisyade vty nuly
WATNUAINUSOU
(12) Lfluéumaiwﬁmuﬂmﬂ%aﬁnﬁmlvmwﬁamuamzwmsmammz’dw
nsualyifin vedlasansaasluimaai
(13) \Dugeu Fuuiunounin vieuudisuuass wieuwia
5.3.2 OPERATION CONTROL AND PROTECTION FUNCTION
5.2.2.1 OPERATION CONTROL
- 5% Uummmamﬂ%"aaﬁ’qﬁuﬁ%msLﬂéaaﬁ%ﬁﬂmﬁ’]w%waﬂmaj LH BIELNTE
Fueses Idawuy Manual uay Automatic mmumummimmﬂmmmm finaenlndnyaye
HARIANTIY MSNUTBNATE T Switch AmuAuBELiBInelagziadnm ST TRy
Ve Oy/a
_ Sammauiinga Turbine load control Wuwuuwlia Electronic Governor %38
Programmable Logic Controller (PLC) Fadundnsuaindanunnsgu Tnsazfeuduauuy
w3ou Catalog gunsalli win.iansunayiifdoudiiunis WoAuAY Guide Vane TrlduU3unn
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YmaEnw 3978 Load $eszuy Hydraulic Power Unit woumagouLazUSUR st nsald LA
uaztiUsEAvEn M
~ mstnasirdarigaiunslvel Wusdafiannsela-Ualdanduming wagsl
PAMLZANLALIANIATTIY
- ynaeuldauszuuauay Wannsaldenldfuasiiussansnm guasalssuy
AIUA fidermusmamaiinagetiossil
(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) anglildmsu DC. Control Circuit sualiminzauivgunsaiuagiduly
AINUIRTFIU FEN.
(@) anelidm3u AC. Control Circuit vunalimnzauivgunsaiuaziduly
AIUNINTZIU FEN.
) aelidmdu AC. Metering Circuit munalaiosnin 2.5 mm? dauuduly
MINNIATFIU FEN.
(6) Current Transformer Rated 5 VA. Class 0.5 @1%15U measuring wag. Class
5P20 dmU Protection Visewisngau Secondary 5 %30 1 A
(7) Digital Multi Display Meter, Input 3 Phase 400 VAC. Rated Current 5
%58 1 A (Can be Range Setting), Output Display 9190y : Volt Line to Line, Line to
Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency
- Digital Multi Display Meter AadaiiaTaanalndiisngg PR
(1) wdesrudinalyiih
(2) suanelvanli gl lylu
NARN D ?Jﬁa Abb, Schneider-electric, Siemens Y50 WEUWN
- $¥UU Annunciator & Lamp Test Switch, Alarm Reset Switch thag Fault
Reset Switch 5zymvmaauw¢’fmﬁﬂgﬁzgtymﬁmuawaamlﬂnssw%u ilanm Alarm Reset Switch
Fuoas 1Beaasiu unaondiasined aundi Fault 9gnualy J9na Fault Reset Switch
vaenalyl Seasiuaunsanadeudyyiaidsiasvasalilagna Lamp Test Switch laggiudna
wHBUAUBLU 191 W, AATaBUIANBUALTIUNT
- n1sAnsalRnde Annunciator System 1”5‘71"1/11’.1’1&5 Gen Control Board 14
Wanaiunsldnundeunaadeuldiussuu Annundator femnsaldaulsiluegned
5.3.2.2 PROTECTION FUNCTION
- 53UV Relay Protection otatlaedadl 27/29, 50/51, 50N/5IN uay 81 lag
Fosdadasulidnluldsudugunsaituieatuiu Gen Control Board nieumaasuldau
5¥UU Protection Relay Thanunsaldnulafuaziiussdnsnm
- Circuit Breaker & Power Cable ﬁﬁﬁ’mumLLaxmiam&y’aL?Julﬂmmmmgw
Ansaasanaliil dmsuusznalne Ye3ANNALIAINTINAAULA WaFTA e Tunszusy
p?
o ) Tassmslihmesdroundnunluangnanusind
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_ Circuit Breaker & Power Cable fififavuinuaznisiasadulunumasgiy
nsiasan1elii dudulsemalng assauaudinssuaatuuisyssmelve Tunsgusy
sgUiiust (qam) weldnuruiedesiulialwitwinelsidesndt 48 KvA. 400 V. Tne Circuit Breaker
3 Shunt Trip 24 VDC.

- magou Operation & Function test Taunsaldnulanuaziuszansnim

- mn‘aa mawm%uavaqm‘u Turbine load control mmuﬁummamﬂmwmusu
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5.4 DC 24 V. System
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5.5 HYDRAULIC POWER UNIT
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Tn A - frame 9zdsiiannugalddosndt 2.5 wes wisusenuazld 91u3U 1 Ya @11130000
Usznaulduazanunsadudminlaldsndy 1 dusenld
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