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3.9 iuLUuMWiULanammamwmmu smmwgl,aﬁlusamumalmLauu, #¥guIavesliy
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3.10 Qau%mauaﬁaaawuLuauiuswuwma%’mfﬁwmﬂ”ﬁé’waﬁﬂmaﬁﬂﬁ (Electronic
Government Procurement: e - GP) ‘Uaﬁﬂiuﬁ’m%ﬂmﬂ

3.1 fiudeiausssfoaduiifinanilunsieains finds wiodouusuuss anilwihdes wie
Tsalwsiwaath (Hydro Power Plant) w3e3vuu SCADA vasanillwiinges Aiflszduussiulyiinlsides
nin 22 Alalaad wazsusaludyanlites 2,000,000.um tnsaedesiisanideauardnuuy i
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5. YaULUAVBINU

Uil gsssuumunundengunsel o aaniliindesnn Tasanslwitmdsiuan
gneke Jaminledly Iuﬂ%”’qf:ﬁ%'ufa'ﬂa%ﬁmﬁwLﬁums%’mmw%auamﬁy’a FouUFuUs Un39snw uag
nadeusrumuAmieNgUnsal Wielkansaldnuldiduediefuariivszdniam lnsllveuivnves
nudell

5.1 STATION SERVICE CONTROL PANEL

Q’%’Ué’wwﬁaqm"wLﬁumﬁﬂmw%amﬁmé?a as1vdeu Ugeinwinasnaaeugunsainigly
STATION SERVICE CONTROL PANEL wielianunsaldauldnuunfnasiiuszansam lnasudunis
aghetiousail
5.1.1 Power Cable
- Visual Inspection (Physical Inspection)
- Terminal and Connected Inspection
- Insulation Resistance Test
5.1.2 Insulation
- Visual inspection (Physical Inspection)
- Cleaning and Tightening
5.1.3 asrvdeugunsalliiiuazuasaininigluanaisvesanllnihantlnihdeseen
winnuiiigunsalladige Wddumaudeuliaansaldauldfsana

5.2 CONTROL AND PROTECTION SYSTEM

ASudadaninioudndauaznaaeunisldeiu Control and Protection System 7u2u
1 91w eliaunsaldnuldmuinivasivssansnmldiisuvinveuiuviedndt laegsudnsazdas
\UBLUUNSRY Catalog gunsally wiw. Wansanaydifneuaiiunis dsllseagidunetatosdsil

5.2.1 szuuAIuAl (CONTROL SYSTEM)

f5uisdesduiiunisdamgaiunu CONTROL PANEL wieuasasiiotauazuanina lng
fodan113aAIUAY Outdoor Circuit Breaker 91U3U 4 #7 WagIAAINI9AIU Incoming Feeder 313U
4 2993 vesaniinihlnefigunsaiuazamaniRlidosnindielud

(1.) 29953AuazAUAN (Measuring and Control Circuit)

- gUnsad Measuring FosdadaiteTaAmialwia Incoming Feeder $1uau 4 2995 Sam
w¥eufnss Digital Power Meters fasfivouanssawuy LCD uazdinsuansaa e iwindyausiou
wazan LAY ¢ MUNINTTIUVBIENER

- Digital Power Meters fims@1u15auanInanVoltage, Current, Frequency, Active
Power Reactive, Power Active, Energy Reactive, Energy Max/Min Value Recording ﬁﬂauamwalé’
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- Digital Power Meters 7893 Communications Protocols ﬁ%aqﬂﬂ‘iiﬁﬁa’lm'ﬁm%amia
Traunsavinaiugauiu Computer Workstation wae SCADA Software 16t

- Digital Power Meters fiasa1u1satdarusiauiu CT, PT waviadesiloTadus vesanil
Wi 7iRndad switch Yard 16

- 1993AIUAN (Control Circuit) HosRndslanunsads Outdoor Circuit Breaker feflod
wﬁwéjmuqmmz Local Control ON-OFF wagidl Indicator Wansan1uzvas Contacts Y89 Outdoor
Circuit Breaker l3itio8n31 Incoming Feeder 371U3U 4 1939 $9ail Communications Protocols %38
gunsalftanansaiensielitanunsaviusaufiu Computer Workstation Wag SCADA Software Ié

5.2.2 szuuUadnu (Protection System)

Q%‘u%’Nﬁaﬁmmg’f‘%ma‘ﬂaaﬁ’uw%wﬁW?T’ﬁt,aéﬂmﬁuiﬁﬁaﬂaaﬁ’umaé’m Incoming

Feeder 1171 4 2995 vesdaniilniin wazn1sfndsgunsaitiostuduluny sudeunislniingau
plinainde defmunmsiBeusessuulaswngluit we. 2559 lasilgunsnluazamuaniflidesndi
Faeluil

(1.) Auxiliary Relay #ildsaufusiagtasiulunisdsns Uan/du Outdoor Circuit Breaker
wansaauzsne Wuwuuinilstounthg vieRndauuunemihduiavestiaddemunseuald litoand
Anszuaiildauuan-du Outdoor Circuit Breaker

(2) Taddesiu LU Multifunction Fesiimuausassainisyiaumusiadiadesis
Tousall 50N, 51G, 51N, 27, 59, 59G, 81 uay BF

(3.) nMsufuseanldnustmunasguiazannsadeafuanuiiansomsliinldlides
niogfuvasaniillyi

(4.) msseldudiadiesiu fasaunsavinuiiodessyuulniiisauiu CONTROL AND
PROTECTION SYSTEM gunsaflwiiussguaziadosiioTniidndadl SWITCH YARD 1éifuseafiuay
UnansesiagujiRau

(7.) MsandslFdiunisandesadidasiuliifioteaiun1adu Incoming Feeder 104
annillvisi

(8.) anefiiuainudieutainszua (CT) waznsioulatusaiu (PT) a¥dees1u Test Block
Wislianunsavhnisnaaeuisesidazen

(9.) anansavheuaInuagigaausaiuil 110-240 Vde w3 110-240 Vac 1¢

(10.) #osil Communications Protocols wiegUnsaifianunsaideuseliaimisarinany
52uAU Computer Workstation uay SCADA Software 161

5.2.3 §A2UAN (CONTROL PANEL)

(1) f3Udepsdavmngaiuau [ieRAR19RTInLarAIuAY Incoming Feeder 113U 4 2995
(2) ﬁm‘uquﬁmﬁ Mimic Bus Symbol WIDUUARIADIULNITVIIUYDY Disconnecting
Switch g Outdoor Circuit Breaker lsiluagaioy
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(3.) genuaudesiias Annunciator Systern uansmsviiu Tnsfidruiunsuansaniug
laitesninvesfuvesaniini Ineusynaunie LED Lamp, Test Switch, Alarm Reset Switch uag
Fault Reset Switch é’zyzyﬂmaau%éfmﬁﬁy’aé’mmmLﬁmLLawaacﬂWﬂizw%u dlonm Alarm Reset
Switch dygydssassiu uivaendinsinegaundt Fault axuualy 3ana Fault Reset Switch viaealw
Fzduanunsannae Uiy adeasvaonlilaena Lamp Test Switch inthgauauliifosndy
WigAIUAY Incoming Feeder §1u7U 4 1993

(4.) gruaudesasamuaunmaihnuldlaglideatinussgdaiuau

(5. dlaiiansiademioanidusesannsndili Circuit Breaker Uanaeas (Trip) shedleld
Tnglisndusoslnuszadniuay

| (6.) nsmvaun1siauesanillnii Ingld Programmable Logic Control (PLC) B
SIEMENS %38 ABB #38 OMRON %38 MITSUBISHI #38ifigutvin wiau HMI Touch Screen Yu1a
liitiosndn 12 1 BvelReafufu PLC Wileuans Sequence, Process and Parameter vasanilluiin
warseIsun1sLdausEUY SCADA (Supervisory Control and Data Acquisition) Iﬂ&lé’%’ﬂ%”lmzﬁaﬂ
uauuuTgazdenly ww. MansanTianuiivveunoaunisaniunig

5.2.4 SCADA SYSTEM

A5udnvazdosdnnmenfinds SCADA SYSTEM lagnsiadeussuuniuauwaysyuuleany
wiangUnsalusznaudiy nioudamaunsailunisdearsdeya aruau Jesiu uasiatesiedn e
USuugsligunsalsingg anunsaviiaiusiuiu SCADA Software lneiisgagidunat1edoediail

- SCADA SOFYWARE 39aw3

ASU199eA033ANT SCADA Software 39AN3UUU Unlimited License @4lUsunsudas
aunsauanImantsianldvarteniiang (Multi Windows) waz tufindeya iieldlunisauauns
drenseualniwesanilluidesnns Insazdosansdygrudiudegnsluandlnii wazsosiunis
Feudyaraainlasinsiifiwdanindug ves wi. e3svuu SCADA Software feossasfunisidau
Protocol Modbus TCP/IP uag WebAccess tnedl 10 THifisswasonisldenduiiagiuuasdiuiiay
Wsfsluouian Taediudreazdesausuuuseazidenld ww. farsunldanudiuyeudoy
ANUUNIT

- COMPUTER WORKSTATION
A3UdsaTAsdavInTousnga Computer WU Workstation Class wiexgunsaiusenay
AONDDALUVLNANIZE NS UNUNTANUADINSUSLAVS MnLazANNL T ad o lunsidaumaan 24 3719

Y
o L

dwiuldnudu SCADA Software ¥AVSUUU Unlimited License $1uau 2 40 Ingusiazyn STeeuandua
$1u3u 2 nii9e TaTteEy 4 wiae suavtiaelitesndn 23 Ha 1 Computer Fosfind wondua
ssuuUFRmsaisiavavsgnaesmungrineuasiszuulosiulidanoufiuneindonlinu TaegFudns
WA uaUBLUUTIwAzIBIAlA wi. ansaunldanudiureunausiiunts wiounaaeulaunsald
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- MONITOR

fsuirnedostavmienfnds ssuanmavinalitosndt 42 i mmmlwaammm
wansmansvieu Juiindeya muaunsdenseudliihvesannillviiidesehs msfuesestafniuay
wisesidialnit Tassnslifimdaidug ves wn. wieaumaaeuldaunsaldonildd TaedFudreasdes
iuauuUTIwandealy wi. Ansantianuiiuveuneudiiunis |

5.2.5 n15Usznau CONTROL AND PROTECTION SYSTEM

(1) mﬁﬂiuﬂaummuﬂmaqmmm'sﬁmﬁwmammiau‘wLﬂmumnaﬂﬂmmﬂuéﬁma
Fluardsureserniamusssued lngliazniasrusomaiheguiismendouafmzunsaiy
wias (Insect Screen) fe

(2) nsfesfuaduuaznd Ihmdnuazudumdnnniuiléidumdngu (Electro
Galvanized Steel) viegutlasfuaiudieisdu Mifsuimdedninnssuisdeiuaiin uazniswud
Tenzdudauiidumdnnniu doshunssuiidestuaiuudmivai

(3. aellfirdmsu CONTROL AND PROTECTION SYSTEM duiduidenszvinsgunsel
Twihiugunsallwdi waz gunsallwiliiu Terminal Block Tilddsi1eiu vuiavesaelviihdesananse
dnszualwitldmunnsunasgiusasmanzauivunargunsel mauanglninanglugaiuausigg
tradrgunsal Wirekutadeasainaesuiudensefugunsel Wisnuenvesagliimadud
Uit 2 f1u Fesdisvavaneiauriiy (Wire Mark) iuuuutasnanu 10 winisaenvigemne

(4.) CONTROL WIRING angasulnsalduianuuswiulninlalideendt 600 Taad auunu
arwdould 70 esmwaidva mefidesdinmandoulmiildamevinseu aeliuenlivared ieazan
Tumsthssdnuuivlumamanadin aelisosiudasomenia 2 fu Terminal Rail ll¥idensesening
gunsal Wildmsvanuunadivmnzay

5.2.6 n1snadau CONTROL AND PROTECTION SYSTEM

- Visual Inspection (Physical Inspection) and Recording Setting Value
- Test and Calibrate of All Metering Device

- Test Function of All Relay, Service Setting and Operation

- Loop Test of Metering and Protection Circuit

- Test of Annunciator Operation

- Test Function of Interlocking Circuit

- Function Test at Local and Remote Position

- Cleaning and Tightening

5.3 AC AND DC DISTRIBUTION CONTROL PANEL
5.3.1 AC DISTRIBUTION CONTROL PANEL

c’i%"ué’wwvé’aﬁmmw%mamﬁaLLa“maaum'ﬂ%’mu AC DISTRIBUTION CONTROL PANEL
71U 1 91U 'Iwmmsa‘lm'mlﬂuJuammimmmiammmm malw%”l,? DISTRIBUTION
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CONTROL PANEL Taganunsnmuaunisineglildiieusieafuviedindt Taediudnsasdesdus

[

wuuwdeu Catalog gunsailét ww. Ransaneusifneudiiiunis dsillseazBonsisil

(1.) #ifin
- Rated System Voltage : 380/220 Volts
- System Wiring : 3-Phase, 4-Wire
- Rated Frequency : 50 Hz
- Rated Current : 300 A
- Rated Peak Withstand Volts : 1,000 Volts
(2.) Busbar waggunsniusenau
- Yauseniunesunsifinuuiandlitenndt 98% Ardntudmiuldfunuli
Tneawglnefiuaiinuaznishnsanuunsgiu Jan.
- Bus Bar Holders ﬁauﬂui’aaﬂismw Fiberglass Reinforced Polyester %38 Epoxy
Resin ity
(3.) MOLDED CASE CIRCUIT BREAKER
- Trip Unit @nansausuminsswa THERMAL 1¢aust 0.8 - 1.0 va1 Rated Current (In)
- IC Litleunin 18 kA MiIBLiBUmIvaLAY
- Adenszuabidulususnasgiu san.
(4.)METERING .
- CURRENT TRANSFORMER (CT) SECONDARY RATED CURRENT 5A, PRIMARY RATED
CURRENT anufisinuslunuu wie wunzaufu LOAD 19 ACCURACY CLASS : 1.0 n3afnin
TROPICAL PROOF nuusssiulnlalaitdosndn 500 1aas RATED BURDEN snuadavisngay
- DIGITAL METERING ae#esuanmaiduuuy LCD Tnglisassumaidousednyaandai
$¥UU SCADA wastiugunsalfifinunimmuunmsgnimnssu negiuinsasdesinmiougunsalld
Womesonsldnuged
- WARY Voltage wrazivla
- L@M9 Ampere Wsiagia
- ba@ed Kilowatt Max
- &P Kilowatt Hours
- Lha@ng Kilowatt, Kilovar
- ba@mg Kilowatt Sum
- WARIA Power Factor

5.3.2 DC DISTRIBUTION CONTROL PANEL

fFuiassesiamnieufiafauasnageunisléeu DC DISTRIBUTION CONTROL PANEL
Tanunsaldanulddusgaflaeaunsaniunuuazdrglwilile DC DISTRIBUTION CONTROL PANEL
lnganunsamuaumsdeliihldiieuvinvesfuvsednii Taediudnsasdesauauuuniau Catalog
gunsallsl win. fAorsaneyifnoudiiunis fdseandeadsil
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(1) Wn@

- Rated System Voltage : 110 Vdc

- Rated Current : 50 A #3aLigULVINVBLAY

- Rated Peak Withstand Volts : 1,000 Volts

(2.) Busbar uaggunsniuseneu

- fauidenfunesunsiiiruusans aitissndt 98% findntudmiuldfuamilain
Tneanglnefivuaitnuasn1shadaniuunsgiu .

- Busbar Holders ﬁau‘ﬂu’fﬁ@ﬂismw Fiberglass Reinforced Polyester %138 Epoxy
Resin iy

(3.) MOLDED CASE CIRCUIT BREAKER

- Trip Unit @ansausuAInsewa THERMAL ¢ aust 0.8 - 1.0 vos Rated Current (In)

- I laitlpunin 18 kA Mg uWinvausy

- McCB doadurisldauiulninszuansariniu

(4.) DIGITAL METERING W3swguUnsaiuszneuassosuanmaduuuu LCD Tnegiuine
szdeadnmssugunsalliiiismesenisldiunansal Voltage wans Ampere liilueeatioy

5.3.3 msuUsenau AC AND DC DISTRIBUTION CONTROL PANEL

(1) nsuszneugmuauiesiiliisiinisssueanuouiiintuaingunsainiglugloe
Flvaisuresenanusssund Tnslfinetessusemailegufiomondouinfansunseiu
w83 (Insect Screen) Mg

(2) n1stleafuaiuuaznid THndnuasuiumdnynduildifumdngu (Electro
Galvanized Steel) n¥oyutlostuaiineizau Mieumimiedninnssuistesfuaily waznigviud
Tangtudniidumdnnntu dowhunssuiidestuat wimiudy

(3.) aglWindmSy CONTROL AND PROTECTION SYSTEM e‘iaLﬁuL‘ﬁauizijqﬂﬂad
Trihiugunsallnin uazgunsallniindu Terminal Block Til4dsneiu vuiavesangluiisesanunse
nszualnilamunsnasgusasmangauiuusazaunsal maduaelnianglugaiunueingeg
Fradhgunsal Wirekutareaselnaosiuiudenssiugunsal Wisnuenvesaslifimndud
Ui 2 du desflsavaneianiniu (Wire Mark) uuuudasnany ennunnisaenvaams

(4.) CONTROL WIRING angpaulnsaldvianuusssiulninlalivesndn 600 Taad awiunu
Awdeuls 70 ssrniwaiea aeiifesiininedeulmiiliamevingou meliuenlivansd ioazean
Tunsthssdnwuivlunaanadin aelireriudaroaeyiia 2 f1u Terminal Rail lall¥densasemring
gunsal Irldvmadavunedivanga

5.3.4 nmMinagau CONTROL AND PROTECTION SYSTEM
- Visual Inspection (Physical Inspection) and Recording Setting Value
- Test and Calibrate of All Metering Device '
- Test Function of all Relay, Service Setting and Operation

- Operation and Function Test

s
o Shdp 2
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5.4 BATTERRY CHARGER AND STATION BATTERIES 110 VDC 200 AH

5.4.1 STATION BATTERY

Fovmdeuasy wasvnaaauldanu Sealed Lead Acid Battery aosszuulniinssuanss
110 V. $1wau 1 9o Wannsoldauldfuasisydvsam Tnsazdoasuauuuseasiden Battery T
wn. Ansanldaafiuseunausuiiunts siel Battery avdoauduvedlvaindnliliitiu 6 Wou laedl
swazBonuazvuneiialitosniil

(1.) Battery

- Battery Type : Maintenance-Free Sealed Lead Acid Battery.

- Number of Block : 55 Block

- Minimum Capacity (C10) . 200 Ah ¥38vualidaNINvaLAY

- Nominal Block Voltage : 2 V/Block

- End Voltage : 1.80 V/Cell

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

- Max Equalizing : 2.30 - 2.40V

- Self Discharge : Shelf Life Up to 2 Years at 20 C without Recharge
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

(2.) SavndeulUdeu Battery Rack agdaaduuwuu Rail Rack virdielangwnannal na
sosiiumednuaiinliuninit 1 9y uamdnisuenaed@nilaininit 2 9u laedl Vinyl Rubber Plate

TS |
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5933V Battery aguuse lnuilsgeyninessving Battery ﬁmmzamasmmiaaﬂaaﬂﬂwqa%’ﬂmw%
wWasuldlned1e yn Battery Rack awnsaaendszneuld
- famm¥eudsu Terminal Whanglwiihweayn Battery
- Sammdenfinga Connector with Bolts & Nuts Ingagseaidundnsinsionnlssnusindn
- dnvmdoudnsa Insulation Covers AsOULA Battery
- Sommieudings Battery Number (One Number per Cell)
- doy Maintenance Tools with Box 3111 1 ¥
- @ueU Operation and Maintenance Instruction Manual aMwlveg 919U 1 YA
WAZNEIDINGY IIUU 1 %A
(3.) 4av1 Name Plate InefiseaziBuassil
- Battery Specification
- Charge & Discharge Curve
- Nominal Voltage of Battery
- 10 Hr. Rate Capacity at 20°C to Final Voltage 1.80 V/Cell
- Number of Cells
- First Energize Date
- Warranty Period
- Name of Manufacturer/Country
- DEDE Contract and Item Number

- Contractor and Telephone Number

(4. @%’Uﬁwa%ﬁaaﬁuﬁumaaméﬂ Battery Rack Way Battery Tniinauvuveaduliduly
ANUURTZIULRER

(5.) H5uneazdomagaay Initial Charging fiasaiun1svaaauyiui w&InAnds Battery
i@SaSeudesudinay Rated Capacity of Batteries Testing Inefivduthfives wi. saumsmaseu
ASsiige uavnansvedeusinanaz e Report Wag Plot Graph

(6.) ;E%’Uﬁwwss”]awmaau Capacity #1131 Battery Specification Capacity lagagvi1n13
naaaufl Discharge Rate 10 H4lua finszua 20 A lngdl Final Voltage laisindn 1.80 Volts/Cell (Fnil
nedoy 2 d1unus) d1m1n Battery fAn Final Voltage #1041 1.80 Volts/Cell n&sa1nnaday
Discharge 10 #1las §f3uinsagdosdusenliingun 14y Battery filidunsmaaeudansilaglidn
Arlddrelag aunigiudreiulinueuth Battery Tvsifiiumsveaaeunidsunauny VedgFudng
wipaduifuilaveuinwdeugunsaiiflilumsvaaeusisun

(7) f¥udazdesdalviinistlineusunisnsivaeuwasni1sun3anwInIu Operation and
Maintenance Instruction Manualiﬁﬁmﬁ’f’mﬁ’lﬁﬁﬁ%\ﬂu Battery LﬁaﬂlﬁmmmwﬁﬂﬂﬁlﬁuaEJ"NaLLaz

JUseandnn (qf B

s I



5.4.2 BATTERY CHARGER

Wit 11 910 20

FavnfouUasu waznaaeun1side1u Battery Charger v03szuulninnszuanss 110 V

Tneiisneazidenaatl

(1.) Main Application Standard
(2.) Quality Standard
(3.) Type of Battery Charger

F1uu 1 99 FFuieesdenausuuunieandenli wi. Ransunliraniuveunoudiiunis

2 IEC or 1EEE
:1SO 9001 : 2008 Certified

: Rectifier

(4.) Input

- Main Voltage : 230 VAC + 10%
- Main Frequency : 50 Hz + 5%
(5.) Output

- Output Voltage Nominal ~ : 110 VDC + 10% Adjustment of Float or

Boost
- Rate Output Current : 50 A
- Nominal Output Current ~ : 50 A Standing Load
- Static Output Tolerance ¢ 19
- Dynamic Regulation 1+ 1%

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

: 28.2V (12x2.35 V/Cell)

: 50 - 100% Adj

- Ripple Voltage

- Float Charge

- Equalize Charge

- Total Output Limitation

- Tolerance t+ 2%
- Short Circuit : 150% for 20 Sec
- Overall System Efficiency : 90%
(6.) General
- Starting Character : Soft Start
- Timer, Equalizing Charge  : Auto Reset, 0 — 72 Hour Range
- Blocking Diode : Include

- Ventilation : Natural Convection

- Operating Temperature : 0 to +40 Degrees Celsius
- Relative Humidity
(7.) Mechanical

- Cabinet

: < 95%, Non-Condensing

: 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

1 1P20 /
TS

- Protection Class

7
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- Noise Level : < 70 dBA
- Mounting : Floor
- Space Heater : In Rectifier Panel

(8.) 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
(9.) 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

5.5 OUTGOING LINE CONTROL PANEL

Asudedanmioufinfauarnageun1sldey OUTGOING LINE CONTROL PANEL tielw
ansaldouldnuunivasivseansamliiisuviivesfuvsefinit lnegiudnasdaauauuy
w3au Catalog gunsally ww. NarsaaulAnaualiuns fllsgazidenatetaenail

5.5.1 52UuUAUAY (CONTROL SYSTEM)

ASUdFRIR L unTIavngAIuAl CONTROL PANEL WiasATasile Inuazuanitg 1nA1
M9 Outgoing Feeder 91uau 11995 vasaadlwilneiigunsaluasnnaudilitesnindseluil
(1.) 29953AkagAIVAL (Measuring and Control Circuit)

0w W 4
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- gUnsal measuring FosfnnaiioTaa1maelalila Outeoing Feeder §1u2u 12993
Favw¥euRnds Digital Power Meters fasiaauaninauuy LCD waziinsuansuanmidlniidayso
U waranugdy q AMULIATFIUYEINER

- Digital Power Meters foIdIN1TaLEAINaAT Voltage, Current, Frequency, Active
Power Reactive, Power Active, Energy Reactive, Energy Max/Min Value Recording ﬁ%auﬂmmam
W 3 wlet WHueghatles 7

- Digital Power Meters war@eosd Communications Protocols w%aqﬂmmﬁﬁmmsa
\Fouselanunsarinausauiu Computer Workstation wag SCADA Software 6l

- Digital Power Meters fiasanuisalgaugaudu CT, PT waziasesiletndug vesannd
W§tiiRndadl SWITCH YARD wag CONTROL ¢

- H3udnenesdann Andanaznaaeu Import Meter wag Export Meter wiaugunsal
Usgneu fannsaldaugenslwihiu nvn. 16 Tnegfuirsioaduiussanunuuaziuiinveudilddng
Waun wazdesil Communications Protocols wiagunsaifianunsnifeuseldamnsainnusauiy
Computer Workstation uag SCADA Software e

- @nsavhauanuvasseliingiausadiuil 110-240 Vde wie 110-240 Vac 1#

- %ol Communications Protocols v3egunsalfianunsniBeuseliaunsavausiuiu
Computer Workstation tkaz SCADA Software 1t

5.5.2 §auAd (CONTROL PANEL)

(1) ffuihefesiamimunu lefndusasiauazmuny Outgoing Feeder $11u 13493

(2.) gAruANABIll Mimic Bus Symbol #i8Landan1ugn15¥1191Uve4 Disconnecting
Switch wag Outdoor Circuit Breaker leifusgetios

(3) §rrueudasinga Annunciator System Liianansvinau Tnefidiuaumsuansaniuy
lidesnivenfuvesanrilni lnsusznausie LED Lamp, Test Switch, Alarm Reset Switch uag
Fault Reset Switch é’gyqmmLﬁau%éfaaﬁﬁy’aé@mmLﬁsumwaamlwnizw‘%u dlonm Alarm Reset
Switch dgyayauideagiu wivasndiniinegundn Fault Ignualy Jena Fault Reset Switch
vaonlisazduannsanadeudyy udosuazvaoaldlaenn Lamp Test Switch finthgaiunulsl
1pen1 Outgoing Feeder 91U 1 1993

(4.) grvausesainsamuaunsvildlaelidestnusegdniuaule

(5.) WeiAansdndemiegniaudiosannsndslif Circuit-Breaker Uanasas (Trip) shedlals
Inglidndusipalnuszggniun

5.5.3 n1suUsznau CONTROL AND PROTECTION SYSTEM

(1) msusgneugauuaeiilifalsnssruiganuseuiiinduaingunsalinmeluglag
Wluadeuvesoinaniusssued aglmanzininssuigeimaniisgaissnensaufinfnzinsaiu

wiad (Insect Screen) e ‘_5\5-—

4
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(2) nsflesfuaduuaznd mdnuazudumidnnniuiiléidumdngu (Electro
Galvanized Steel) wiaguilasfuaiindaesau Mfisuwintefiniinssuisdesiuai uaznisviud
TansAuduiduminyniusesiunssittesiuaty udwivii

(3) anelwiiadm3u CONTROL AND PROTECTION SYSTEM @aifiuteusywinsgunsal
IwihAugunsallaiii wae gunsallviiniu Terminal Block Tilddseiu vunavesanglviiidiosaunsa
thnszudlninldammnanasgiusasimnzaniuusargunsal nsuagliineglugaiunueiieg
dradrgunsal Iderudaseanswin 2 sushusionsefugunsal Waenuenvesanglniimnidui
Uanehs 2 fu Fesfiswavaneiaviiu (Wire Mark) iunuudasnanu sanudnisaenuganie

(4.) CONTROL WIRING anepaulnsaldudanuusssiulnilaliddeendt 600 Taad auwiumy
aufeuld 70 ssrnwalda aeiidesiimaadeulmlildaseindeu aelienlivansd Weaznan
lunsthsssnunduluswanaiin aglisoniudadeaenia 2 fu Terminal Rail lail#denseszning
gunsal Wldmavanuunafivnzay

5.5.4 n1snagdau OUTGOING LINE CONTROL PANEL
- Visual Inspection (Physical Inspection) and Recording Setting Value
- Test and Calibrate of all Metering Device
- Test Function of all Relay, Service Setting and Operation
- Loop Test of Metering and Protection Circuit
- Test of Annunciator Operation
- Test Function of Interlocking Circuit
- Function Test at Local and Remote Position

- Cleaning and Tightening

5.6 SWITCH YARD
Ni‘Ui]'Nﬁ]u(ﬂ’eNﬂ’]Lﬁﬁﬂ?iﬁ]ﬂﬂ?Wi@Nﬁﬂﬁm #M37968U ‘U']i\ﬁﬂ‘lﬁ']LLauWﬂﬂ@U@ﬂﬂimﬂ’]ﬂlu
SWITCH YARD LW@IMﬁWNWiﬂI‘UG?UIﬂG\’]ﬂJUﬂGlLLﬁull'UﬁuﬁVlﬁﬂ’lw IG]EJG]WLULIH’]?’EJEJ’NHE]EJ@Q‘U

5.6.1 3An1 Disconnecting Switch 22 kV 371Uy 1 Ya

dau1 Disconnecting Switch 22 kV 18uxila 3 Phase Operation sazuamaslui wiou
gunsaiuszneudagiuinsesdonausiuuniey Catalog gunsallsh wn fAnrsaneyiAnoudiiunis
Tnegf3udrsdesduiiunts Operation & Function Test launsaldauldifuotrsilnefindamied
Outgoing Feeder Iﬂaﬁﬂmauﬁaﬁﬂﬁ

- 1 Uundndueinunnnsgiu IEC wse ANSI visetiiguivin
- Rated Voltage liitlosnin 24 kv

- Rated Current,lsitJaanin 400 A

- Rated Frequency‘ﬁ 50 Hz

- Rated Short-time Withstand Current laitioenin 20 kA /
- Main Loop Resistance laitfiu <100 Tous J

FsT ey 7
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~ Lightning Impulse Withstand Voltage lsiffeendn 125 kv
- Mechanical Life litlosnin 2000 A3
- fiadl Auxiliary Contact dM3UN1SABAUTEUUAIUANNIBUBN

5.6.2 STATION TRANSFORMER

f5uazdesdiiunsdavnmioudadiniivuiabidesndt 50 KVA. wionAndsuagnaaoy
J1uu 1 gn ImEwmaLLUael‘V\IﬂwmaqLﬂuwamﬂm%mmmu waziluvedlnddiliiunsldnunnieu
wazazdosriunisvagauain nmslnfidugiiain wazyinismaaeu Routine Test a4 15397u Fadu
Tsanuiléfunnnsgu 150 9001 Tnsaedpsnuddluussnauindauanageunstinumdioutastui
2 Tasenss Wanansaldanuldeddnasiivszansan Tnevdeudadiniidieadulunumnnsgiu IEC
60076, TIS 384 — 2543 viaiisumin wazezdesdlnuaudfisumimdeudadlwiinfivvesaaniili
Tasdfudnsazdenauanuunieu Catalog gunsnili ww. Aarsuneydfdeudniunis uavdl
seazduadeil

- Rate liitipendn 50 VA, 3 Phase, 50 Hz.
- Type Oil Immersed Outdoor (Open Type with Conservation)
- Type of Cooling ONAN

- Connection Dyl11

- HV. Voltage (V) 22,000

- LV. Voltage (V) 400/230

- Impedance Voltage (%) 4

- Ambient Temp. (Co) 40

- Off-Load Tap Changer + 2 x 2.5 %

- No - Load loss 160 W

- Load loss 950 W

Q%’U%’Né}’mﬁwLﬁumﬁmmw%auLﬂ?{auawalw%iwdwﬁwu LV. Voltage fiu AC DISTRIBUTION
CONTROL PANEL wazgunsaidus Tilulumuninsgiu

5.6.3 Overhaul Disconnecting Switch 22 kV 3743y 10 Yn

Samm¥euidny Limit Switch ¥84 Disconnecting Switch 22 kV, 3 Phase viain w3
Wasuvieiduangliiing Limit Switch siavan atimnasiaudmuindgunsaidizaviedididing,
sy Ul UL dunsinnvsedaune nieuvingeu Operation & Function Test Tianunsald
Nulsiduegned

- Visual Inspection (Physical Inspection) and Recording
- Cleaning of Insulator and Greasing of Moveable Operation Mechanism
- Greasing of Fix and Movable Contact Blade

- Interlocking System Test
- Electrical Test f " a (
o W&’
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- Insulation Resistance Test
- Contact Resistance Test

- Operation and Function Test

5.6.4 Overhaul Potential Transformer and Current Transformer

HIud1eneeaniunisnsisdeunasnaday Potential Transformer and Current
Transformer $7u7u 21 4A wnasraudamuindgunsaidrgaudediarmnituiasguligiuing
snfunsianivsedauusuniaunaaau Operation & Function Test Tiaunsaldaulaiduedied
Tnedownidunisesreonssil

- Visual Inspection (Physical Inspection) and Recording

- Cleaning of Insulator and connection Inspection

- Electrical Test

- Insulation Resistance Test

- Ratio and Polarity Test
Q"Uﬁlj’lx‘iﬁmﬁ’lL‘ﬁumﬁﬂmW%NLﬂaaumﬂlv\lﬂ’]‘uad Potential Transformer and Current
Transformer Tdulunuunnsgiu

5.6.5 Overhaul Lightning Arrester

14 L 4

ATUINARIANTUNITATIADULAENAGDY Lightning Arrester 14U 3 YA NINATITUD

wudrdgunsaldrgansedardinduasgruligSudnduiunisianiviedeuusunSeunnasuy
Operation & Function Test Thanunsaldaulailueg1ed Inedpsiniunisetstoasadl

- Visual Inspection (Physical Inspection) and Recording
- Cleaning of Insulator and Connection Inspection
- Insulation Resistance Test

5.6.6 Power Cable
- Visual Inspection (Physical Inspection)
- Terminal and Connected Inspection

- Insulation Resistance Test

5.6.7 Insulation
- Visual Inspection (Physical Inspection)
- Cleaning and Tightening

5.6.8 Lighting System

JavmwSeudwwaulaulnavesalayi LED aun 200 W.ndaugunsalusznau $1uau 12 T
Inglvisuiunsinnsmeluaaiflnihauanumnzauwasuinsgiu fswazdoadsil

T
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- A1MNNAI9 19,000 Im

- WS99I 220V - 240V

- fuesgu 1P65 Uesiuru fiutin

- ggmsléagnuuiade 20,000 Falus
- finssulseiudum 1 1

5.6.9 22 kV. Line Circuit Breaker

U 1 t 4

A5udnedeeandunisviinisdendiudge Urgednen wasnaaay 22 kV. Line Circuit

Breaker AR Switch Yard vesanillaihdeeshs $1uau 4 go Tasazdostidunisegiatiosdsil

- Visual Inspection (Physical Inspection) and Recording

- Cleaning of Insulator and Greasing of Moveable Operation Mechanism

- SF6 Gas Moisture (Dew Point) and Leakage Test

- SF6 Pressure System Test and Gasket Inspection

- Gas Pressure Switch Function Test

- Motor Test and Spring Charged Repairing and Test

- Tripping Coil, Closing Coil Replace

- Control System Repairing

- Electrical Test

- Insulation Resistance Test

- Contact Resistance Test

- Operation Time Test

- Operation and Function Test

5.7 FIRE EXTINGUISHER

Jamdasumas vilafwansueulaeenlus (Carbon Dioxide (CO2) Extinguishers) 411a
10 Yaus 117U 2 69 Laznaadiliie (Dry Chemical Extinguishers) au1a 15 Yaus 9142U 2 63 wiay
Anssaunsaiiudn o eniivuavianuslviegluaninnseuldau

o s 3 g o
5.8 1ui3e5nwd, §3 anasaanilluin uagiu Switch Yard

5.8.1 avvaeuunlue1ses Trench Wegluanwanysainfouldeu wazinnuvasnsie
5.8.2 #/19849 Trench n118d509NU Bneond vdaldAuNUIEn 2 TU LasyeuE
CHUGOKU CS-613 (811) @vuntinusewny awendlnwdanlum & HIFLOOR 900 (141) wSatfieuwin 521

AMUNUIA kITeeNI1 300 lumseu f N

{3 2
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'5.8.3 %3 Switch Yard i@nfiun1sn1d57 Switch Yard Favun Ineddsnwasiiiou
YDA
5.8.4 Y13e¥nwuayUSuiiuiives Switch Yard vianun Tiegluaniwiiv

5.9 Test and Commissioning

nageunyiuressruumuanaa1idlnilvidnglvan Sulvan Yas/se 2995 ¥l
sedeiinanavadlunsldnulitosnin 24 Falus sufensuflateunniesiionaiatunienisuius
mmaqaﬂﬂmmumLwaluamu"l,w%mmulmLLavu‘Uivawamw waz Wulunuinguszasivesnu
13eUSuUgesE Uumumwsauaﬂﬂm anfllningounng Tasenisiimdadugdun duausag
gunere Jwmdadeddud 1 lasenis
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6.1 fudeiauadosdainenarsdmsuldlunisiauesialuguuuulidionarsusziamn
PDF File (Portable Document Format) Imac’i?iu%aLauaéfaqLﬂuﬁ%’uﬁﬂ‘daumwaaummmuﬁ’au
gneied uardniauvesenans PDF File naumuauaumsmuaswm wia3edetoya (Upload) ey
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