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American National Standards Institute (ANSI)
American Society of Testing Materials (ASTM)
British Standard (BS)
. Deutsche Industrienormen (DIN)

. International Electrotechnical Commission (IEC)
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Japanese Industrial Standard (JIS)
National Electrical Code (NEC)
National Electrical Manufacturers’ Association (NEMA)
Naticnal Electrical Safety Code (NESC)
. National Fire Protection Association (NFPA)
. Underwriters’ Laboratories, Inc. (UL)
Verband Deutscher Electrotechniker (VDE)
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wue#l 2 WHeaIMG Unit Substation
1. dofmuavily
Yormuniszyienaiudeanisdiuniseanauy adiuagnasings Unit Substation
Usznausnegumdn 3 dhu fe diuadndiindusigs duviloudaasdaindifiosuseiy duriini
WA LFATEIU IEC 62271-202 {Local)
1.1 Wuwuuildnuuenains muanmzwandensneg wu anutu dumnudould Huedaiues
senuuUliinsszuneawauvesgUnsal ifadsneluoehamnzay faantannstigsinm

vaeiigevsolisiaanisay

12 W duiidoudniu gUnsal High Voltage Switchgear , Distribution Transformer , Low

Voltage Switchgear wavguniaidianainsindsguasaifidilulunisfiasadue wu Cable

Clamp, Cable Terminal, Cable Ladder 8% azsadlasunisinnseyluiidonisuiaenioun

wasudheilundugsliauugisiaans Primary ues Secondary Cable laviuil

1.3 Eundadneiivsznaudniaguandszmaluglsy enigouing guu viausuwalveriunng

NABBUANNNIATEIUYBY NEMA, IEC VDE w%ammgwmm‘imﬂﬁuamuumﬂiammiwa
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2.1 Y48y ( Enclosure ) 9¢dpausenaumadiulsenauyan 3 ddu Wudenanainiuwazil
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Protection Class #39L&UR N8R

- High Voltage Switchgear Compartment { IP54 )

- Distribution Transformer Compartment ( IP34 )

- Low Voltage Switcheear Compartment ( 1P54 )
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wnssiluszgiladnfsusiar Compartment Uszguaay Compartment vsfasiifiodunas
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Westans vuivwazadnviavuasisudu Stainless Steel w3e vosmdaguURIAILlnin

<4 at 24

flodundaunaquailidendesdurialinuuenaimsmuseasdenisyyluuuy gnesnuuy
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91D Primary waw Secondary Cable Whiiuannilvzdesdoariatuaindiuans vuna was
Jnuveianavasadabidulunmuuy
wfaafiefoalefimuiifimmindudmiunsUan-du msdouthssgunsalluaniil awdasdl
fidgmiuindmionnaaiosomaniuluiidouse o1evsduiiuiudsey viofidus Aumnze
dgdaadnlifinasadnsmunvay dmiumnad1y Low Voltage uag High Voltage
Compartment auaumeiinainduiinduluill Protection Class IP54 uld

Anedtyay e @nemuA LazaedIoiids sadeusasevinguniniineg melugseatiuwia
VCT fuliasnegunsnidugnuintuaniSasmadutiedraney (Cable Tie) nsiauaisidwioasn
NNFDRBEIUKIAING wag Compartment Fasldiaidannaus (Cable Gland) vurad
WNEELRLTUIR LG s nvesEne

duffumdnusiuassaddindnusiuguningeia Cold - Rolled Hot-Dipped Galvanized
Sheet Steel M58 Electro - Galvanized Sheet Steel Arrununlidsyndn 2.0 dadwuns
winUAMaNIINIS Electrostatic Powder Coating w3e%wila Anti Corrosion Epoxy wiinunad
seadiunuuldmeuennusionas Ultraviolet Tnudildumine doaeimunlunneudy

2.10 Agrasliyanaadfiueg1eioy 3 90 d1m3U High Voltage Compartment Low Voltage

Compartment wag Transformer Tank gasioasfiussowivielaveUasnaluiu Stainless
Steel DA ViDANHDS

2.11 91891 Enclosure ) NIvusvzfvsansofRanantanUadlaaudsuuia 1,500 kVA Tneludaedl

msUsulsuldauniaslag

. Seazdususarauuad Unit Substation svazidunail

3.1

aindifesusegelduiin 22 KV SF6 Insulated Ring Main Unit fiaudnwusuasiinanmaluil
3.1.1 dunii Cable Feeders (Load Break Switch)
N MIULUY Spring Charge Manual Operated

7. il Mechanical interlock 5¥win4 Load Break Switch fiu Earthing Switch isaLduuuuy
Three-Position Switch

A. 1 Capacitive Indicating Lamp

3. % Short Circuit Indicator

9. WWAHNR

Rated Voltage 22 RV
Rated Current 630 A
Rated Power-Frequency withstand voltage 50 kv
Rated Impulse withstand voltage 125 kV
Rated Short-Time Current (3 sec) Not Less than 16 kA

Rated Shert-Circuit Making Current Not Less than 40 kA
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3.1.2 gwiihy Transformer Feeders (Circuit Breaker)

n. fsulu Vacuum Circuit Breaker #30 SF6 Circuit Breaker

9. MULUY Spring Charge Manual Operated

A. 3 Shunt Trip Coil

3. il Mecharical interlock 58314 Circuit Breaker fiu Earthing Switch v3atfuwuy

Three-Position Switch
il Capacitive Indicating Lamp
2. YWIARAR

Rated Voltage 22 kv

Rated Current 200 A %39 630 A
Rated Power-Frequency withstand voltage 50 kv

Rated Impulse withstand voltage 125 kV

Rated Short-Time Current 16 kA

Rated Short-Circuit Making Current 40 kA

3.2 @i GAS TANK Ho4ilgnnTI3a8Y GAS CONTAINER (PRESSURE GAUGE)

3.3 seuutlosiuduaiin Electronic Based Over Current Relay #3awiia Static Type
Usznausendhfinsvian Over Current uae Earth Fault TeeaziosuSusmumnnnssua
Yoalraansaunan waz Relay Wuwta Self supply Lispslduvasdnsanaeusn

3.4 Cable Terminator usila Touch Proof &y Etbow Soft Rubber Plug-in Type u1alyl
Waendn 200 A #1930 Touch feeder wag Bolt-on Type vuiniiitaenii 630 A dwsu
Cable Feeder

3.5 nasnsau Cable awlnasnldvaiii Earthing Switch 194 Feeder T 9 ogflushumis Earth
wag @indaglusiumls OFF

3.6 RMU fiaail Lifting Facilities #ianva

3.7 Wil switch disconnected Wie interlock 591913 Main Switch U Ground wazifiuuus
Internal Interlock iy

3.8 Wil switch disconnected Wisgmnpmuasmnlunisnsisgeunsviinuues Relay Tngl
nsenufuLveasdng outgoing Yasiu ¢

3.9 wiloulatldoiin Outdoor Sealed Tank Type auruinu lnodeedasi Sump #1%5u
SuihfSereanarnnuiiautansdfiinnsd vunewss Sump Fessnzasfundauas
TUIR 630 KVA ¥3aRINUUIA TRANSFORMER d2uisoansusigauazusasi windudals
wsesiilnedl Protection Class litlaend IP 31 nifondasiildmsiinaaudassil

- Primary Voltage 1 22 kV.

- Secondary Voltage . 400/230V.
- Vector Diagram : Dynll

- Rated Power 1 630 kVA.
- Primary Taps : +-x2.5%
- BIL Full Wave o 125kV.

- No Load Loss 1 300W.
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- Load Loss ;. 8500W.

- Audible Noise . <57dB.

- Limits of observable temperature rise :
Winding : Not exceed 55 831 C
Top oil : Not exceed 50 84an C

flgunsniusznaudadl
- OffLoad Changer finfiafi Tank Cover wiauuanssinunis 15 nasiumia 5 18y Tap
Voltage geam
- Manual Pressure Relief Fitting Pnderishadaniaseiudu
- Pressure Relief Device fidmsimsinaathadas 350 SCFM sy 15 Jaussennsnaiin
Aasanifdemiiaseuiiu
- Nameplate
- Dial = Type Thermometer with Maximum Pointer
- Drain, Filter Press, and Sampling Valve
- Upper Fitter Cap \Jusfivnindey
- Magnetic Liquid - Level Gauge
- Lifting Facilities
- Tank Grounding Pad
3.10 @3pg AL uTae
3.10.1 farfwuaily
1) Wuwuuldalueians Ussneudnsaglidiriuidenuasidulunuminigiunes
mawrdugiinig wie IEC
2) AO9TUIRT IR Incoming Feeder Usznausie Digital Meter V,A,WH,VARH KW,
KWAR Biadafuunsaing Accuracy Class 1.5 wiafinin
3) il Power Plugs uar Sockets ¥lln 3P+E, 16A/380V uay 2P+E , 16A/220V
aet Az 1 4a wisuAadUoiureas
4) wasadinglilasainausenau me 3 @unanae
- Main Circuit Breaker
- Vertical and Horizontal Busbar
- Distribution Switchgears
3.10.2 FfAYILAATRTLTIMN

System Wiring : 3 Phase 4 Wire
Rated Nominal Voltage : 380/220V
Insulation Class : 500V

Rated Frequency : 50 Hz

Power Frequency Class : 2.5 kV (for 1 min)

Rated Continuous Current  : aussyluduy

Rated Short Circuit Current @ 50 kA at 415 VA
3.10.3 Main circuit Breaker 1{uaiia Air Circuit Breaker

Breaker tHundnsuaimisunusmiisansesradunmanisiulszmdlne
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vislagradlafuayiimsldnunnansnssumanseduian waslivuanuiissyluwuy
lnadouaRina uunsgIu IEC60947-2 fail

Number of Pole 3
Rated Nominal Voltage : 380/220 V
Rated Freguency : 50Hz

Rated Continuous Current  : suszyluuy

3.104 Copper Bus 7199 fldlugednywaiefidaunszua Full Load Ll amad
udwAu 50°C leisufuguvgiilaseseu Imawuwmm yluluu Bolted
Frames Wag Insulation Blocks fiartuufansanafinssuuss Short Circuit Stress
1als#1n77 50 KA Symmetrical Fault # 415 VAC Main Bus, Neutral bus, Ground
Bus fiostivunaeminaanmuninavedaingus e

3.10.5 Main Bushar La¢ Branch Busbar Faunsoudndlédasiusewsuauiu PVC sinla
finunanladtdasniy 4 fadwns

3.10.6 Distribution Compartment avfiasiiiaedmiuiings Circuit Breaker iiioliifuasas
dolaionnin 5 2485 Circuit Breaker Alddaudundnfusifidsunusmuisagas
Wumanslussalue vsdsedoslddueyiinsldnuananenssunisasaiu
vians sz iRns R SU s luuuy

4. AETVRABULAETIENURANTVIAZAU

4.1

4.2

4.4

gunsainandulaun dainiifedussgauuy Ring main unit 9¥#assunsAasy Type Test
paiidvualusnsgiuinsds Ingantunrdeudase wioanunaaeuiiuminedodado
fiuusznInsiadssuuuTgauRammagey Type Test veagunsaiudnumiaufunis
Butoisuamamadn winldtuauesminendsarhinasannaUssmasian

aIngLiys 22 kv wuu SF6 989 RMU juﬁﬁmﬂ%’mxéfaamumsmaau Type Test N9 19
s wuslusass g IEC 62271-200 viedndt Tudasiil

- Internal Arc Test

- Dielectric tests

- Mechanical Test

- Gas tightness test

- Short-Circuit Breaking Test
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Formunilidssynsouaquilmuand wasnsinasldaudmiuanslifuseh
2. ulavasareluih
2.1 Tmaﬁqlﬂlﬁmalwﬁmi\wﬁﬁﬁaﬁ%ﬂummLt,mﬁuéhaamu Polyvinyl Chloride (PVC) @130
vukssulihla 750 Tiavi uasvugamaiilalidesnin 70 ssewadea au wen, 11-2553
2.2 awlwiisivunalngnd 6 psdiadwes deatiuriinaanacuniingen (Stranded Wire)
2.3 awlwiiildiesTuvelave wie Wireway laevialummunliiuanelidasdunuiion
(Single-Core) 9Ny uan. 11-2553, tECO1
2.4 awliihiirvuelildileiulnense wiewulu Underground Duct siauuuiunudioouay
fadmanaunu (Multi-Core) Aaafuang i fiiudsauiu #3%sgrden 2 du aw ven.
11-2553, NYY, NYY-N %39 NYY-GRD Uanusinsdl
2.5 awlwihildfuiedesdnsasfiinisindeuimiudses iy sanlwi wdnednsiidinas
fuasitau wiensdifidauanuiiiusey Wlaglifivda Flexible Cable Wuauau #33 aos
‘E‘Iu'umm Han. 11-2553
3. MsRase
3.1 mshemsans i daiusesluviadasmedansevhdelui -
n. Wapaelwidvieldidlafinsindeiadoutosud
9. msssaelindvededdgunsalion Seeesnuuulilfiomzaufisaelni TneUfiamm
ALY ER
a. mafsaelvindivie ervsududeddanstiovaoiu Tnsansduasdoauansiauiilivi
Ufjnseivawiuvesaiswi
1. nsaataasoseane i bidnlunsdla 9 deedsaiiauidslidesnindesvualy NEC
wazUszmansensaminlve Sesnruasatoviclui
3.2 mssadennaznsausnais i
n. mevaldauuarnsiewenaneluia Tinssinldnielunassiauenangliiuindgy Fmsoly
Poavialnefinun
v mMssedauviadausnagiinfifiiunave iy 10 msediaduns WY insulated
Wire Connector, Pressure Type vuwssiulnvhlalasiosnin 600 Than
A, Mmasialdanvionausnarwliiifiivuedniilugnin 10 asefiadwns wazlifu 240
madladues lduasnvensrdaldusinadn (Splice or Sleeve) uazWudigauiulwiirudia
avanauazny 735 Sndunils
1. msse@ennTasionsnaslriiiidvunadniluginiiidmusdeiu Weslaeld Splt Bolt /
Connector #andnan Bronze Alloy vio¥anduveniulildlunusaideumelnin wragyia <72
3. Uawanglwihiidugenislundassioatsdasil Terminal Block iienissoaneliuenluds

gaduldazenn wagnswisuriiavesenslwi Idnsevhldlnesariu Terminal Block & Qﬁ//
/Y
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4. PISNAADY

Tnaasua1r UL sauIuais gt -

4.1 dwmiviesiaming wasnSulivasasasningunsaiinisesuasaindsing 9 aglusiuvs
Waresineaumuniurssawiulaliloend 0.5 wanglou Tunn 9 nsd

4.2 dwiU Feeder uay Sub-Feeder lvilaraaanannguninisngg Meaamnaudrinapnuiumi

b 1 1 L3 =l

yosnwiwreslddoandt 0.5 wanglaviu Tunng nsdl

4.3 myimeusaIunngm feddinsssdefidelwinszuanse 500 e uasimdunan 30 3ud

AoLleanu

waaail 4 1en1siaagunsal
semsiaggunsaiselul Humensiveusuliihaldnylasnist Saqgunsaiynmens
fiFuhuauaoouiity amiufangunsaiiidusyAmsldiusnuuneauans lasansofigad
fauszAvinmuasmunmiia liifeunwsomdenrundemeiifouss Yangunsaimnaenisaedasd
Funusmheiigniosnnviielve ffuvudeuiigsiiannsofadeldnaen
1. Unit Substation - EMEC , PMK |, U-SMD
. RMU - ABB , SIEMENS , SCENEIDER
. 1USALNES - SCHNEIDER, KLOCKNER-MOELLER, SIEMENS GE, ABB, FEDERAL
- el - (anead, 19nd, venenaida, agalney
. iedpwany RTRC - ARROW , ECON , GRE
. vie¥osany HDPE - TAP , TGG
- wlouwdadivi - igde | wndy , flve , Aa¥d
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