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a. $afmuniangunsaiuaznisiinne
4.1 Capacitor Bank
Formuanaly
- éLauasﬁﬂwﬁaqﬁwﬁqﬁaLwimzaaei'mvfluwwmﬂﬁ’l%'wacﬂﬁ’mfl Capacitor Bank 91nU3%w7
Wudunudwnirevesuisnindn MUszdeglulszmelne wazdesdmisdadangn Tu
Suiituenansusemasa Wedsznaunsiatsan
- fauenadesdeuanniden (Catalogue) doyaniunailasieg vemdnsmsi Capacitor
Bank lufufituenansusemaman eusznsumsfinisan
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. Automatic Capacitor Bank g113uusuan Power Factor 98332UUIW#H1 1ay Capacitor Unit
soadulymumesgiuues IS 13340-1993/1513341-1992, IEC 60831-1/-2

ANAYDY Automatic Main Capacitor Bank ﬁaaﬁqmauﬁ’?\LLasamsausé’wialﬂﬁ

- Type : Indoor (Polypropylene Film Type)
- Number of Phase 03

- Rated Voltage : 440V

- Rated Frequency : 50 Hz.

- Rated Output at 400 V : muﬁizﬂmmu

- Mean life expectancy 1 Up to 100,000 Hrs

- Switching Step : muﬁizﬁﬂmmu

- Dielectric Losses : <0.2 W/Kvar

- Power Loss : < 0.5 watt/kvar

- Over Current : 15w

- Temperature Range : -25/+55 ¢ (Maximum)

- Control Voltage 1220V

- Safety : Self healing + pressure sensitive disconnector + discharge device

AUABINITAIUNITOBNRUUKAZAI5E31S Capacitor Bank dealiuwiia Capacitor faiien

vupiudusmiensegunsaimunuuasussneufudugaindanielugvinduaiuiing

szurgemAkaznsseamulueted aunsalmunulssneuie

- Fuse Protection 9n Steps ¥89 Capacity Bank

- Magnetic Contactor (AC-6b) vzfateenuuulifldiiu Power Capacitor mwsnsgu IEC
60070 and 60831, NFC 54-100, VDE 0560, UL and CSA flangmsldaulaisnga 1.5 §1u
ads Tnggunsainielu 1y Holding Coil, Moving Contact 9géiasanansnnsndsulsiile
G3n

- Discharge Coil (W3atluwuy Built In Tu Capacitor)

- KVAR Controller (138 Reactive Power Regulator)

- Power Factor Meter '
" yanwallu LED
= §I THD Cut-Off Function

- Indicating Lamp(LED Lamp type) SRR R

- Automatic and Manual Switching Device
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3. gUnIsimIuAN(Power Factor Controller,PFC)

- #euduluu 3 Phase 4 Wire ,380/220V.50Hz # Switch WUUManual/Auto Laganusana
YuvnStep vasCapacitor

_ PFC anunsofnisee LCD Taedl Range faseluil

- Voltage U21, U32, U13, V1, V2, V3 on load

- Apparent power S, S1, S2, S3 on load

- Reactive power Q, Q1, Q2, Q3 on load

- Active power P, P1, P2, P3 on load

- Phase current 11, 12, 13 RMS on load

- Temperature maximum

- Power factor average over lifetime

- Total current harmonic distortion THD (1)

- Power factor and displacement PF (signed, four quadrant) auasg1u EN 61010 -1,
IEC 61000-6-2,IEC 61000-6-4, UL 61010-1,IEC 61326-1 Automatic Capacitor Bank fo9
UszneudiFauasnaseunnianinasmainusudainissnureuiuniads

2. @ldmuudaud Weldszysiama foadudifinauautaldfutausinu amumnsgm DIN,

ANS| W3aLigumi

2. qﬂﬂiiﬁmmmﬁmﬁwé’?&aédauuwmuﬁax Unit, Capacitor Bank feaifunuuilanunsafauiag
uazsaiuldlnglifinadensvneaesiiu

4.2 aunsalusznaussuulniiussas
4,21 HIGHT TENTION METER ( HT.METER ) & CT & PT
4.2.1.1 HIGH TENTION METER WITH CT&PT
STANDARD : IEC, JIS
TYPE : DEMAND / TOU TYPE
AVAILABLE RATING : 3P-3W WITH CT & PT
4.2.1.2 HV. CURRENT TRANSFORMER ( CT )
STANDARD : IEC, JIS
TYPE : OIL / RESIN TYPE
RATED VOLTAGE : LOCAL STANDARD
SECONDARY CURRENT : 5 AMP
FREQUENCY : 50 Hz R T
RATED VA : 10 VA. #isefinin :
MAXIMUM SPARK OVER(BIL) : 75 KV (11 KV,12 KV RATED)
1 125 KV (22 KV,24 KV RATED)
- 200 KV (33 KV RATED)

NATINNAL SCIENCE MUSEUM
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4.2.1.3 HV. POTENTIAL TRANSFORMER ( PT )
STANDARD : IEC, JIS
TYPE : OIL / RESIN TYPE
RATED VOLTAGE : LOCAL STANDARD
SECONDARY VOLTAGE : 110-120 V.
FREQUENCY : 50 Hz
RATED VA : 25 VA, #38fn1
MAXIMUM SPARK OVER(BIL) : 75 KV (11KV,12 KV)
1 125 KV (22KV,24 KV)
: 200 KV (33 KV)
4.2.1.4 CONTROL CABLE : 1X7C- 2.5 SQ.MM.

4.2.2 LIGHTNING ARRESTER
STANDARD : IEC,ANSI
RATED VOLTAGE : 9 KV RMS (11 KV,12 KV)
: 21 KV RMS (22 KV,24 KV)
: 30 KV RMS (33 KV)
RATED FREQUENCY : 50 Hz
DISCHARGE CURRENT : 5 KA
MAXIMUM SPARK OVER(BIL) : 95 KV (11KV,12 KV)’
: 125 KV (22Kv,24 KV)
: 170 KV (33 KV)

4.2.3 DROP FUSE CUT OUT
STANDARD : IEC
RATD VOLTAGE : 33 KV RMS
RATED FREQUENCY : 50 Hz
RATED CURRENT : NOT MORE THAN 300%LOAD
BIL : 125 KV

4.2.4 HIGH VOLTAGE INSULATOR
STANDARD : PEA
RATD VOLTAGE : 33 KV RMS
RATED FREQUENCY : 50 Hz
BIL : 125 KV

OnMINHEAUN IO HIATUHAY S

oG i
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4.2.5 HIGH VOLTTAGE TERMINATION
STANDARD : PEA
RATD VOLTAGE : 24 KV RMS(MEA), 33 KV RMS(PEA)

4.3 mydiuaylwusege
4.3.1 Msiuagene
4.3.1.1 dwudldldfmundueidulildaneuauuusegs 2 Sulsifuiitn SAC ( SPACE
AERIAL CABLE ) 25 KV. 9u1asnuivusluwuy
4.3.1.2 misengvillszegngeusumuninsgrunisinihg
4.3.1.3 manmanglihussgatugniieda sestuanelntihieninedulatinisn (FREFORMER
LINE GUARD) visemmesgiiiflnuuu vuinloxl ui. vse andeaaevgiidounan ( TIE
WIRE ) 91101 4 3sl. ausnasgiunnsiwig
4.3.1.4 ms¥uBnanglnihusgeiFesiunssisliliwivedu
4.3.1.5 Msweasussgeliliansiduiiensinaen endunsalduanaifusseymesniiu
1,000 1. [¥oangldmuanuminzgan wimsieanedense o qmﬁawlﬂﬁ%mmﬁa
ity
4.3.1.6 nsdliild SPACER dldfusuaninlildndiniiviiann wsii ( CERAMIC ) dausassewing
wenlwlildaiiananafin ( PLASTIC ) 16t
4.3.1.7 #e MASSENGER B<lddmiuuniu SPACER Headuamsudismniminfindeayudenyd
(GALVANIZED STEEL WIRE w58 GUY WIRE) ‘
4.3.1.8 Wifinks OVERHEAD GROUND WIRE Tneindamilouusaness vie anetloufmun uas
ForeasAude saiiietostutiriane
4.3.2 maduanalanu
4.3.2.1 vildeny XLPE
4.3.2.2 nsdifiedulaonse WUFTRNe
1) aneldfudesledudnliviesndt 0.90 u. Tuynnsdl
2) ffuaneilsiulaonss desusupeundmmilitiosndt 100 w. Yatudndunianile
aeweida sewri1 0.30 T 0.45 . uavikuroun3afeenhanefiezianqueaniuan
unmeiiaestne sguliostiees 0.15 .
4.3.2.3 nsdifead1s DUCT BANK ilesuruviedaus 2 vietuld Wreathaidiu DUCT BANK
f3uirazseaauaifiu SHOP DRAWING ilsvesysifdeunsinis
4.3.2.4 mreaisUenlafiuvuelvg) ( MANHOLE ) sgwtiessasfiaunsaiusznausis
1) wnuwdndmiuiinds CABLE SUPPORT ( CABLE RACK )
2) Auwdnsesiuauiusesasldii ( CABLE SUPPORT/ CABLE{FARGE]
3) aulusesanslafu ( PILLOW INSULATOR )

Bhe
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4) winBaniisvielddmiudanslinu ( PULLING IRON )
5) Gllsliutu-as ( ENTRANCE STEP )
4.3.3 mshnaagndns
4.3.3.1 gnéaems ( PIN TYPE INSULATOR ) Tl
1) dwduseuu 12 KV Tdanuunsgns ANSI CLASS 56-1,18n. 279
2) dwiusyuu 24 KV [muunasgiu ANSI CLASS 56-2,100. 279
3) dwisuseuu 33 KV TnuanmsgIu ANSI CLASS 56-3,uan. 279
4.3.3.2 gnineuusuLseia ( SUSPENSION INSULATOR ) Toildidsd
1) dwifuseuu 11KV, 12KV uag 22 KV 19vna 10 “ euunnsgiu ANSI CLASS 52-4
vide won. 354 Ussnouidu 2 4 / 9n
2) dwduszuu 24 KV, Tuune 10 “, auanesgiu ANSI CLASS 52-4 vise wen. 354
Usgnoudu 3 4u / 90
3) dwsuszuv 33 KV, ldouim 10 “ muannsgiu ANSI CLASS 52-4 w3 uen. 354
Usenauiiu 3 4u / 4n
4.3.4 mfnsaanelesda
4.3.4.1 anelesBaused
1) aelesdavivhewanfinde viemanetudngd awebidosnd 50 s,
2) 2uaweun ( ANCHOR PLATE ) Wumdngufanilud suaidusiugudnans 8 i
3) swaeunilduiudnlitfosndn 5 wa uazwmeeundavindusinugusnandhidesndi 10 ih
UATEAURIAY
4) fhuaweun viiayyiae (EYE ANCHOR ROD ) ilumanguiiaintud swmduitugudnans
5/8 & 81 6 e
5) gnéhefsee (GUY WIRE ) Wulunamnnsgiu NEMA CLASS 54-2 wie uen. 280-2525
WA 2 7/8 i1 oM 4 %
6) atnpethwilamnyuianilud dwsuBalesiuaunadurinuausnans 5/8 h sramu
AusieInslgnu
7) gnéneandleadin ( GUY STRAIN INSULATOR ) dieseggeannilaitionnn 2.50 w. uazdesd]
AuuasiRReenauaymslimneautuanmnsldnuny uen. 2802529
8) eaynanadesdivunaliiinn 10 as.u. uasdeadurdedilivildannimnseuileann
Tangsinevilnii
4.3.4.2 gelusdanseg
1) aelesdnridnemaningdes vsemanenudinzd vwmlitesnin 90 asa.
2) smaueun Wumdnguiaailud snadurinuausnans 10 i
3) wavsunildluiudnlitiesndt 7 Wn uasmeeundnvudusiuaudnandliidesndy 12 i
UDITEAURIAY

TG

NATIONAL SCIENCE MUSEURS



o
NAINSRATUN

4) fiwaueun wiayyias (EYE ANCHOR ROD ) tuwménguianiug sumnidurugudnan
5/8 i em 8 (3
5) gninefvans (GUY WIRE ) iulumunnnsgiu NEMA CLASS 54-3 w3 wen. 280-2525
WA 3 3/8 i oM 5% ih
6) adnreiuiamdnyuianiug dwiuialsstuimuunaduriugudnans 5/8 2 smm
rufnenslidau
7) gnéheanelesdin (GUY STRAIN INSULATOR ) feseggsannivulsitionndt 2.50 . uazdes
AaasTRvaanatassltiusnyauiuanmnsldaunu wen. 280-2529
8) amgnanodesdivwaliidnnii 10 a5, ussfeaiuelinftlivhliiAnnmniowiesan
langsawiingiu
4.3.5 szuuanshuremieuUadasudnis(LIGHTNING ARRESTER)
4.3.5.1 Mseasiuvesiudnihin nadiiafuuutiumiiontas
1) WiRndatusnitrnfimeiuisgaamiiaulas
2) anervashuvestuiniluidewesufumedeaiuresifmile uazdedimaduiian
3) mamaawuummu,aﬂmwnnmnmamaaaﬂwuaqsvuu"tﬂﬁnmmmm(ma NEUTRAL)
q) desdadatudniivuureuduagamioniouas
4.3.5.2 maveasiuasiudniiin nediinsameinidalifu
1) meadansqaiineduaeimagosianatusnitien
2) nssensRurasiusniiEh AewiesufvaneTadveanaldnu
4.3.5.3 vuwaehudendunswanieszglifion onmlumendesvionuaunils Tnedvumduly
munsEsiuessruuliih widesvualidinndt 16 as.au.
4.3.6 vl ( CONCRETE POLE )
4.3.6.1 il durinneunindauss ( PRESTRESSED CONCRETE ) manmuannsgiuaesnisiwingu
nfine w5 Mliihuesvans
4.3.6.2 mamasaaninusen Winandnluiu 1.50 1. uazmeouniaiuseulauearlitdosndh 30 2.
wagdnlaitosndn 60 .
4.3.6.3 msfnsaaninusigs Feaduauuuiimeiusinmaminfindeeudydilmasanuenim
Inglviinantudiu 2.00 4. wasimesunIavuseulauanlitaendn 30 wu. uwasdnliveend 100
.
4.3.7 aoueny ( CROSSARM )
4.3.7.1 dulymuanasgruvesmsiniidugline v3e nslwuasuad
4.3.7.2 Aauany 9iduluy Aes. 3o ABIMENgUT 19 ( CROSSARM STEEL CH
4.3.7.3 manuszfiupeuany wazadnindennig 9 ( BOLT , NUT AND WASHER ETC
guiianlug | %
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4.4 viaFasselvih

viefesangliihaudnuaaumnegalunsléou  dealuvielanemuunsgiu ANSH au
Haafualinlng3® Hot-Dip Galvanized Fawantuiieldenidosanslninlnsiameduiolud -

n. vielanzaflons (Electrical Metallic Tubing: EMT) fiduringudnandlaidfesndt 1/2 i
nsdldnulunsaiifndeassniedenlutiumany msasdldrulidulunmusmueiuy 1an
2001-56
vielangailavunhunaw (ntermediate Metal Conduit: IMC) Slvunasngudnanslalin
ni 12 ih Bedcdeuldiduiefuviolaveun uasdndsislunounsald uivnallsly
aonufl Suasemusualy 2an 2001-456
gunsaluszneuntsiiuvia lun Coupling, Connector, Lock Nut, Bushing uag Service
Entrance Cap #1949 feaumunzaufivanmuazanmiildou
nMsAnsarietesanslnit foadilumudarmundal -

3.

TheuagaaaniglusasAeusnyisnauiNIS ARG

o aa

nsanseriedeslivihlivaldssunsuaziaifinnuldwanisdasedouduluniy
AmiuAvas NEC

vieslasEnriulassaieimmselasasnisdu nn szegliviu 1.50 wes

T 1 1 =] 1 ] 9/ = q’j ) A:{' - [23 1 = E2%4 }7]
yisusazdlunsaviawrasseuvsnedasalunSeuissnsy Jeauisadasaisiiign
viala MusesaedmielunnefidsRindavialudiuiiy
nsiuvieluanundunsieaudaiivualy NEC Article 500 fosdlgunsaiuszneu
Ay WUEAUNURAAYENNLALERIUN
s lgvissaumadldauemlitaanin 0.3 wes

wunsdaseiedeaduinrunuriaiminiusieimsiaue winflguassaauviilerl
aunsaRaRwiamsiusnalaliUinwiudauauaudussasnsdll

4.5 Wireways

fl.

5. gunsaluasgu

Circuit Breaker : Merlin Gerin , Siemens , Square-D
- el : Phelps Dodge , Bangkok Cable , Thai Yazaki i
- vialWdn : Panasonic, TAS , RS 1%

Wireways sieafuduainidnusuiifimnumunlivesnitfissylunvuwiowhaseudasiiu

m3ytesiuatiulagByu Electro-Galvanized wisunudviunewduman Aluzinc
mMsfadsldaru Wireways foaduluniu 2am 2001-56 NEC Article 300 wazdiasdafu

lassasueanmng seerliifiu 1.50 was

melu Wireways siadl Cable Support vnszey 50 wufiuns

s e
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TRANSFORMER
1000 kVA.

REINFORCED STEEL _
#12mm. #400x400mm.

i
TE  op

U e

375

+—0.78

¢ £0.00

REINFORCED STEEL
12mm. #400x400mm.

{
CONCRETE o

25

TRANSFORMER
1000 kVA.

bUUAEINE

N COMPACTED SAND o Co—

q9,

WA

s sqe

BILL OF MATERIAL

DESCRIPTION

POLE CONCRETE 6en.

POLE CONCRETE 8m.

SPUN, CONCRETE 500 men.

CROSSARM, SPUN, PRESTRESSED CONCRETE (FOR DEAD-ENOING) 120x120x2.500 mm.

BEAM, SPUN, PRESTRESSED CONCRETE 100x100x3,200mm.

BRACE, FLAT, FOR CROSSARM 30x8x780mm.

BOLT, MACHINE, M18x130mm.

BOLT, MACHINE, M18x170mm,

BOLT, MACHINE, M16x200mm.

BOLT, MACHINE, M16x230mm,

BOLT, MACHINE, M18x300mm.

BOLT, MACHINE, M18x400mm.

BOLT, DOUBLE ARMING, M18x400mm,

BOLT, DOUBLE ARMING, ROUND EYE, M18x400mm.

WASHER, SQUARE, FLAT 50x50xSmm.HOLES1Smm.ON 236 -

WASHER, SQUARE, CURVE 60x80xSmm.HOLES22mm.

WASHER, LOCK, M18 DIN1Z7

INSULATOR, PIN TYPE, 22 kV.TIS 279 TYPE 8 (CLASS 56-2) COMP WITH P TIS 353

NSULATOR, SUSPENSION TIS 334 TYPE A (CLASS 52-1)

CLAMP, STRAN, FOR A, 50~95 Sqmm.

CONDUCTOR, Al, BARE, $0—95 Sqmm.TiS 38

"TAPE, ARMOUR, Al 1x10 mm.

TIE WRE, Al 8 4 mm.

CONNECTOR, PARALLEL. GROGVE, DOUBLE BOLT, Al 25-95 Sq.mm.

CUT-OQUT,FUSE, OPEN TYPE, SINGLE INSULATOR, DROP QUT 22 kv. 100 AMP

UGHTING ARRESTER, 2021 kV., SkA.

TRANSFORMER, 38, 22kV., 1000 kVA.

CLAMP, SINGLE U-BOLT, M3

WRE, STEEL STRANDED 50/7 Sq.mm. DN 48201 StE

20 m.

WRE, STEEL SOUO, Dicdmm. TS 71 WEIGHT APPROX. O.1 kg/m.

0.25 kg.

STEEL. CABLE CONDUIT # 100-123 mm. 4 m.LONG COMP. WTH ELBOW COUPUING

PERFORATED TAPE 30x1.S mm. HOLE ¢ 10 mm,

7m,

BOLT, MACHING M&x23 mm.

POTHEAD FOR PVC CABLE 22 kV., 1xI30—1x95 Sq.mm,

CABLE, UNDERGROUND YHCY OR YHSY 11.6/20 kV. SIZE AND LENGTH AS REQUIRED

CABLE GRIP, SIZE AS REQUIRED

PIPE, PVC RIGID ¢ 20x4000 mm.

ROD, GROUND 80x60x5 mm. 2 m.LONG

STEEL, PLATE, 40x8 mm. 180 mm.LONG

Ele |l |g|e|a]|®

CURRENT TRANSFORMER 22V

£

POTENTIAL TRANSFORMER 22kV
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OUT DOOR TYPE.

E ; TRANSFORMER
2000 kVA 22kV/400/230V.Dynll

3 phase 4 WIRE 50 Hz +/-2.5% TAP.

ALL CB USED 1C > 35 KA. AT 415 V.

..Cu. BUS BAR 4000A.
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FUSE SA

FUSE 5A,

\\
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FUSE SA.

ACB.
-3 4000AT

50 kKA. AT 415 V.

FULL NEUTRAL 40% G

?OUND BUS
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V44 15 %
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? ! 2,300A 50A 60A 80A 120A 80A 120A 40A S0A 60A 40A /nd]tol A,
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BILL OF MATERIAL
TEM DESCRIPTION fEQD
k) POLE CONCRETE 8m. 1
2 POLE CONCRETE &n. -
3 CROSSARM, SPUN, PRESTRESSED CONCRETE 100x100x2,500 mm. 3
4 . CROSSARM, SPUN, PRESTRESSED CONCRETE (FOR DEAD—ENDING) 120x120x2,500 mm. -
s BEAM, SPUN, 200mm. -
s BRACE, FLAT, FOR CROSSARM 30x8x760mm. 4
7 BOLT, MACHINE, M18x130mm, 4
s BOLY, MACHINE, M18x170mm. 3
® BOLT, MACHINE, M16x200men. 1
10 BOLT, MACHRIE, M16x230mm. t
" BOLT, MACHINE, M18x300mm, 1
2 BOLT, MACHINE, M18x400mm, 1
13 BOLY, DOUBLE ARMING, M18x400mm. 2
14 BOLT, DOUBLE ARMING, ROUND EYE, M18x400mm. -
| 13 WASHER, SQUARE, FLAT 50x50x3mm.HOLES1Smmn.DIN 238 ®
: 18 WASHER, SQUARE, CURVE 80x80xSmen HOLES22mm. -
| ” WASHER, LOCK, M18 DIIZ7 2
: 18 INSULATOR, PIN TYPE, 22 kV.TIS 279 TYPE B (CLASS 58--2) COMP WTH PIN TIS 335 3
y 19 NSULATOR, SUSPENSION IS 354 TYPE A (CLASS 52-1) -
| 20 CLAMP, STRAN, FOR Al, 50-85 Sqmm. -
TRANSFORMER T ) . CONDUCTOR, A, BARE, 5085 Sqmen.TIS 85 Bm
2000 kVA. | 2 TAPE, ARMOUR, Al 110 mm, 02 kg
__=_.. 23 TIE WRE, Al # 4 . 0.3 kg
| 2 CONNECTOR, PARALLEL GROOVE, DOUBLE BOLY, Al 25-95 Sqmm. H
_@ __!__ TRANSFORMER 25 CUT-OUT,FUSE, OPEN TYPE, SINGLE INSULATOR, DROP OUT 22 kV. 100 AMP 3
| 2000 kVA. 2 LIGHTING ARRESTER, 20-21 KV, BiA. 3
o | oo | o | o '
#:? T : L@: 2 CLAMP, SINGLE U~BOLT, M8 [
! . $£0.00 CONCRETE oz = - +0.00 2 WRE, STEEL STRANDED 50/7 Sqmm. DIN 43201 StI om
NGNS COMPRCTED SAND W8 H e e v S e e % N
30 WIRE, STEEL SOUD, Digémm. TIS 71 WEIGHT APPROX. 0.1 kg/m. 0.25 kg, -
J 563 3 STEEL, CABLE CONDUIT # 100~123 mm. 4 m.LONG COMP. MTH ELBOW COUPLING t
2 PERFORATED TAPE 30x1.3 mm. HOLE ¢ 10 mm. 7m
L. 33 BOLT, MACHINE M&x28 mm. 7
34 POTHEAD FOR PVC CASLE 22 kV., 1x150—1x05 Sq.mm. 3
= GABLE, UNDERGROUND YHCY OR YHSY 11.8/20 kV. SZE AND LENGTH AS REQURED m
38 CABLE GRIP, SIZE AS REQUIRED 1
9/ k24 PIPE, PVC RIGID ¢ 20x4000 mm. 2
LUV LW 5959 Whd. O *
. ql » STEEL, PLATE, 40x8 mm. 180 mmlONG []
A ME8U 131125 © CURRENT TRANSFORMER 224V 2
- 41 POTENTIAL TRANSFORMER 22V 2
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