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2.5  [wideususunadfiunisfisveldlviln Aneinsuanud 30 um 1 .
Suseq
2.6  |[dmuminssshindssnuvesgueusiu 1 . .
- — — duugndies
2.7 |dwmelouiuve wuoudu 1
2.8 |duninsuseddiussnvuresiune usue 1
29 |dwmanleutivesyFuneud 1
3) LINETNIANLIAMNTTY
3.1 |Single Line Diagram #sfineawdenvasgunsailaafiu 7
wazizoanullaluili (End)
3.2 [nwasBanislnin niouneasidennisusenouie 3
33 |neavBuanismemededin 3 el Toved
3.4 |gagldengIusnin 3 AMINTERONLUY
35 [veazdeanisussneugninouviu 3 wadAINg
3.6 |Transformer Test Report and Technical Data (Field Test) 4 é’muamwunmwiu
3.7 |CT/VT Test Report and Technical Data 4
3.8 |7wazdeanisinssgunsalniun Harmonics, Flickering (i) 4
3.9 |a1eudnssenisiuan Non-linear (Harmonic spectrum $18 Order) (63) a
3.10 | unuiedaay wanad urusin e 1UTem (Area Map) 6 -
311 |wunisldlninluuiazd (@) 4
312 |Vanaainudienislivinive uasieeiuluewien (613) 4
313 [&nwarnslliii (maen 24 Hlus vidsawiztianm) (@) 4 .
- - — asneiloeved
3.14 [vwazBengunsal (Specification) gnéelndin 1 . .
- - : AAINSHRBNIUY
3.15 |5waziBungunsal (Specification) doilusegs 1 -
- - WaLIAINS
3.16 |Twazloeagunal (Specification) Air Break Switch 1 . ,
- - . HRIUANILNN WY
3.17 [neazBengunsal (Specification) melwfluadaldfu (6i) 1
3.18 |vwazidengunsnl (Specification) Cable Termination Kit (£13) 1
3.19 |wihdeTuses wiounrangniiaminsieanuuuuaImINHAIUANNITA DA 4

e dadaenaisniunanun 2.1 Freiu Tuguuuy electronic file (PDF) Taednifiulu Flash drive $1uaw 1 4n
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ANANUIN V.2

nsglfualdlniinselvissuy 115 1073 vevenswaaiedsszuu 115 107 wagaaillnih

Tneglinslihdiuginim Wudneasaamzssuulninely

3uau
a6y wiialenans g | g N9
(ym)
2) nasudngulsznau

nsdigualdlnihsndunisiuveldlniies
2.1 |wilvdesusesnisenvzdeuvesudom @englifu 1 Wew) lunzdeunishn 1 Usgiium s

voansuasmng visoluaugmidlssny sielunsdoundd N
2.2 [dwrinsUszdnUssnvu 1 Juses
2.3 |dwmaileut 1 dungnied

nstinausualigpudniuntsveldli
2.4 |wisdeSusesnsaavzileuvesusn @eonglidiu 1 Fow) Tuneleunishn 1

voansuasmng visoluaugmidlseny sielunzdoundd
25 |wivdensudundniunaiteveldlnin fnensuanut 30 um 1 .
2.6 |dundnsusgidiisynvuve e usiun 1 . miai

- — — duungnied
2.7 |dwmaloutiuvesgioud i 1
2.8 |duninsuseddiussnvuresiune us1ue 1
29 |dwmunleutnvesyFuneud 1

3) LINETNIALIAMNTTY

3.1 |Single Line Diagram %ﬂiiwaz@]aﬂmaaﬁgﬂﬂizﬁ{]aaﬁ'u 7

waziesosrnaluiiin (@) asneiledovas
3.2 |Transformer Test Report and Technical Data (Field Test) 4 3ﬂ1ﬂs;§aammu
3.3 |CT/VT Test Report and Technical Data 4 UaIMINg
34 |swauduansiindegunsniaauas Harmonics, Flickering (§15) 4 HAIUANUYNUAL
3.5 |a1veudnssenisiuan Non-linear (Harmonic spectrum $18 Order) (63) a4
3.6 |unuifedaoy uansdiwnisid e 13t (Area Map) 6 -
3.7 [wunsldlniiluuiasd (@) 4 asneiledovas
38 [Bwnanwdenslélwiinive ussiizdialuawnan (&) 4 AFMNTERONLUY
39 [&nwansldlii maen 24 $lus sierwiztisnan) Gni) 4 WaEIAINT
3.10 |wtldeTuses wiourangniiminsEeankuuLaIMINHAIUANNITAD AT 4 HAIUALUYNUAL

e dndaenansnmunianuan 2.2 919U Tuguuuy electronic file (PDF) Tnednifiulu Flash drive $1uau 1 90
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AMANUIN V.3

nsaifueldliihseiussuu 115 107 veuTuiiiu-an vuiansednuiundawadlniinig
nanilviihuvady Inedueldlninidudiniunisies

3uau
a6y wiialenans g | g N9
(ym)
2) nasudngulsznau

nsdigualdlnihsndunisiuveldlniies
2.1 |wilvdesusesnisenvzdeuvesudom @englifu 1 Wew) lunzdeunishn 1 Usgiium s

voansuasmng visoluaugmidlssny sielunsdoundd N
2.2 [dwrinsUszdnUssnvu 1 Juses
2.3 |dwmaileut 1 dungnied

nstinausualigpudniuntsveldli
2.4 |wisdeSusesnsaavzileuvesusn @eonglidiu 1 Fow) Tuneleunishn 1

voansuasmng visoluaugmidlseny sielunzdoundd
25 |wivdensudundniunaiteveldlnin fnensuanut 30 um 1 .
2.6 |dundnsusgidiisynvuve e usiun 1 . miai

- — — duungnied
2.7 |dwmaloutiuvesgioud i 1
2.8 |duninsuseddiussnvuresiune us1ue 1
29 |dwmunleutnvesyFuneud 1

3) LINETNIALIAMNTTY

3.1 |Single Line Diagram %ﬂiiwaz@]aﬂmaaﬁgﬂﬂizﬁ{]aaﬁ'u 7

waziesosrnaluiiin (@) asneiledovas
3.2 |Transformer Test Report and Technical Data (Field Test) 4 3ﬂ1ﬂs;§aammu
3.3 |CT/VT Test Report and Technical Data 4 UaIMINg
34 |swauduansiindegunsniaauas Harmonics, Flickering (§15) 4 HAIUANUYNUAL
3.5 |a1veudnssenisiuan Non-linear (Harmonic spectrum $18 Order) (63) a4
3.6 |unuifedaoy uansdiwnisid e 13t (Area Map) 6 -
3.7 [wunsldlniiluuiasd (@) 4 asneiledovas
38 [Bwnanwdenslélwiinive ussiizdialuawnan (&) 4 AFMNTERONLUY
39 [&nwansldlii maen 24 $lus sierwiztisnan) Gni) 4 WaEIAINT
3.10 |wtldeTuses wiourangniiminsEeankuuLaIMINHAIUANNITAD AT 4 HAIUALUYNUAL

e dndaenarsniunianuan 2.3 $19iu Tuguuuy electronic file (PDF) Tnsdnifiulu Flash drive $1uau 1 90
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AANUIN V.4

nsdigualdlnisedussuy 115 103 veneadrsaandlniuvislng aeluuiadiiug
vosgualdlii Inegueldlviiludneassszuulnihnely wazaadlwihaelues

. - | |, .
fdiu wALaNE1T 4 | lig VUL
(ym)
2) nasudnguusnau
nstifvaldluihaniiun1sBuveldlniies
2.1 |wilvdesusesnisenvzdewve i @englifu 1 Wew) lunzdeunishn 1 Usgiiumsusem
YoInuasININg visoluaygwaslssnu velunsleunidivg YN
2.2 [duuldnsuszndiussnsu 1 Fuses
2.3 |dwmaleut 1 duugndies
nsfinaudunaliigduaniiunisvaldluih
2.4 |wilvdesusosnisenvzdeuresudom @englidiu 1 wew) Tunzileunisi 1
VDINTUATINNG Wio luauanAlssy viselunsileun gl
2.5  [wideususunadfiunisfisveldlviln Aneinsuanud 30 um 1 .
Suseq
2.6  |[dmuminssshindssnuvesgueusiu 1 . .
- — — duugndies
2.7 |dwmelouiuve wuoudu 1
2.8 |duninsuseddiussnvuresiune usue 1
29 |dwmanleutivesyFuneud 1
3) LINETNIANLIAMNTTY
3.1 |Single Line Diagram #sfineawdenvasgunsailaafiu 7
wazizoanullaluili (End)
3.2 [nwasBanislnin niouneasidennisusenouie 3
33 |neavBuanismemededin 3 el Toved
3.4 |gagldengIusnin 3 AMINTERONLUY
35 [veazdeanisussneugninouviu 3 wadAINg
3.6 |Transformer Test Report and Technical Data (Field Test) 4 é’muamwunmwiu
3.7 |CT/VT Test Report and Technical Data 4
3.8 |7wazdeanisinssgunsalniun Harmonics, Flickering (i) 4
3.9 |a1eudnssenisiuan Non-linear (Harmonic spectrum $18 Order) (63) a
3.10 | unuiedaay wanad urusin e 1UTem (Area Map) 6 -
311 |wunisldlninluuiazd (@) 4
312 |Vanaainudienislivinive uasieeiuluewien (613) 4
313 [&nwarnslliii (maen 24 Hlus vidsawiztianm) (@) 4 .
- - — asneiloeved
3.14 [vwazBengunsal (Specification) gnéelndin 1 . .
- - : AAINSHRBNIUY
3.15 |5waziBungunsal (Specification) doilusegs 1 -
- - WaLIAINS
3.16 |Twazloeagunal (Specification) Air Break Switch 1 . ,
- - . HRIUANILNN WY
3.17 [neazBengunsal (Specification) melwfluadaldfu (6i) 1
3.18 |vwazidengunsnl (Specification) Cable Termination Kit (£13) 1
3.19 |wihdeTuses wiounrangniiaminsieanuuuuaImINHAIUANNITA DA 4

e dndaenaisnunianun 2.4 Treiu Tuguuuu electronic file (PDF) Taedifiulu Flash drive S1usu 1 4o
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AMANUIN V.5

nsalreldliihseduszuu 115 107 veneadaniluihuvislnl angluuSiamiug
voefveldlni nglinslnihduginie Wudneasaamessuulniinglu

3uau
a6y wiialenans g | g N9
(ym)
2) nasudngulsznau

nsdigualdlnihsndunisiuveldlniies
2.1 |wilvdesusesnisenvzdeuvesudom @englifu 1 Wew) lunzdeunishn 1 Usgiium s

voansuasmng visoluaugmidlssny sielunsdoundd N
2.2 [dwrinsUszdnUssnvu 1 Juses
2.3 |dwmaileut 1 dungnied

nstinausualigpudniuntsveldli
2.4 |wisdeSusesnsaavzileuvesusn @eonglidiu 1 Fow) Tuneleunishn 1

voansuasmng visoluaugmidlseny sielunzdoundd
25 |wivdensudundniunaiteveldlnin fnensuanut 30 um 1 .
2.6 |dundnsusgidiisynvuve e usiun 1 . miai

- — — duungnied
2.7 |dwmaloutiuvesgioud i 1
2.8 |duninsuseddiussnvuresiune us1ue 1
29 |dwmunleutnvesyFuneud 1

3) LINETNIALIAMNTTY

3.1 |Single Line Diagram %ﬂiiwaz@]aﬂmaaﬁgﬂﬂizﬁ{]aaﬁ'u 7

waziesosrnaluiiin (@) asneiledovas
3.2 |Transformer Test Report and Technical Data (Field Test) 4 3ﬂ1ﬂs;§aammu
3.3 |CT/VT Test Report and Technical Data 4 UaIMINg
34 |swauduansiindegunsniaauas Harmonics, Flickering (§15) 4 HAIUANUYNUAL
3.5 |a1veudnssenisiuan Non-linear (Harmonic spectrum $18 Order) (63) a4
3.6 |unuifedaoy uansdiwnisid e 13t (Area Map) 6 -
3.7 [wunsldlniiluuiasd (@) 4 asneiledovas
38 [Bwnanwdenslélwiinive ussiizdialuawnan (&) 4 AFMNTERONLUY
39 [&nwansldlii maen 24 $lus sierwiztisnan) Gni) 4 WaEIAINT
3.10 |wtldeTuses wiourangniiminsEeankuuLaIMINHAIUANNITAD AT 4 HAIUALUYNUAL

e dndaenansniunianuan 2.5 919u Tuguuuy electronic file (PDF) Tnednifiulu Flash drive $1uau 1 90
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AMARNUIN A.

Standard for Design, Installation and Testing

All electrical equipment shall be designed and tested according to the latest

International Electrotechnical Commission (IEC) as applicable. All other design detailing and

fabrication shall comply with the latest recommendations of the following codes and

standards:

AISC : American Institute of Steel Structure Code
ASCE : American Society of Civil Engineers

ANSI : American National Standard Institute
ASME : American Society of Mechanical Engineers
ASTM : American Society for Testing and Materials
AWS : American Welding Society

IEEE : The Institute of Electrical and Electronics Engineers
NEMA : National Electrical Manufacturers Association
NFPA : National Fire Protection Association

TIS : Thailand Industrial Standard Institute

EIT : The Engineering Institute of Thailand

The equipment shall be capable of operating at its full ratings under site

and service conditions as mentioned below. The switchgear room has no air conditioning

Site and Service Conditions

system.

Seismic activity 0.1¢g
Maximum wind speed (=100 km/h)
Maximum recorded rainfall 250 mm/day
Number of days with thunderstorm 100 days/year
Average rainfall 20 mm/day
Mean maximum annual relative humidity 94%
Mean minimum annual relative humidity 79%
Minimum daily relative humidity 17%
Maximum temperature of surfaces exposed to sunbeam 80°C
Mean minimum daily temperature 24°C
Maximum ambient temperature 40°c*
Minimum ambient temperature 11°C

* According to IEC 62271-1 over 409C will be possible under special requirement.

NOIUINTIAINTIUTTUUAS H8U3NMTIFINTsu aneaugsiakasn1snain msliidiuginig
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AMARWIN 4.
wwInadavhuuuneadvandlnivewldlvihszu 115 103

1. WUULKUANIM (General Layout Plan)

11 uanssmsdine nioussyiauaziissesandluiinigluusinaiiuiiveafuelslnd
w¥ouuuIawaIsEUY 115 103 anelu uaziuvsindegunsal 115 kV Air Break Switch
(LiougywlldununInain Google Map)

12 wanswazdunuinasevanilninddsieasns, o1ms, dnvaznisldaueians, madi-
90N WarszuvasTUlnn

. wuuuRudaduAen (Single Line Diagram)

2.1 wanaidnvesgunsaififnsanieluaniliily wionwwinlnaniiadeiomn wagdmundife
vosgunsallianzaniurunivan viondoulasiiosfndldny

2.2 Javhmsnsdyanual nieuswazidunvesgunsalineg aduiuulvinsuiu

2.3 wn Core 994 Current Transformer haz Winding 984 Voltage Transformer ﬁiﬁﬁﬁ’urﬁma%
Favihedovgliih

24 nsdiilifinnsings Lightning Arrester fisusta Power Transformer (?\@ﬁgﬂﬁﬁ’ll,mﬁuljﬂfjm
yasanllnifiudfies 1 40) WHdndes18n15A1uIa Insulation Coordination M1111AgY
IEC 60071 %38 IEEE Std.1313 uag IEEE C62.22 (aUua1an) u1Usenaunsiiansan

2.5 nsdifiinsinge Neutral Grounding Resistor Tifiansanidenldfifnvesdethimnze

2.6 nsdifidusufinie Power Transformer #3oiUasu Power Transformer #3oifiaiug %3o
Wasugunsal Fesdprhuvuandliiifunesuuufifisby wientuanseuwavenuiiay
Aiunsdaiau

2.7 ns@fisulwdrsosszuy 22/33 163 anmslatihdrugiana THuanswaziBenszuy Interlock
sewing Circuit Breaker 13Uy Mechanical uay Electrical

2.8 n3diiiange 115 kV Switchgear wuu GIS Lfade Interlock svwina 115 KV Air Break Switch
fiu High Speed Earthing Switch (HSE) 983 115 kV Switchgear

3. LLUULLammsaﬂé\”aqﬂnimﬂw% (Equipment Layout Plan)

3.1 davhuuunisindegunsalluiineluan i nedszesiisauuaoafonidlin
MUUINTFIU IEC 61936-1 LLawwmgmmiﬁm(ﬁu’amﬂiw%maﬁmﬂiiuamuLLmﬂizMﬂlwsJ
(@Uuagn)

3.2 Favisuukandiuniiansdnsgunsallihluaandlviluaseramsaiunu wu Switchgear,
Control & Protection Panel, AC/DC Board, Battery, Charger WHuduy

3.3 Laneilulg Cable Trench w84 Control Cable way Power Cable a1nusauneluannillnin
L%auﬁiaiﬂﬁ]uﬁqmmsmuqm

3.4 Station Service Transformer AM5AARIWIIN Power Transformer ANNINTFIU IEC 61936-1
(@Uuanan) \ioannansznuMIA Station Service Transformer \inszidngnsn
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3.5 91msmuAudieglnd Power Transformer fufiAniu Power Transformer maiuntianuly
Afgnsmulnauwuin Power Transformer AM131AS51U IEEE Std.979 %38 IEC 61936-1
(awmam LLavlumswmmqmaeuaqL‘Umim TugufiRafu Power Transformer

3.6 mwmm Power Transformer 111131 1 1A3949 AISHTEEY ‘1/1’1&'30‘1/1’3'1& Power Transformer
AUNINTFIU vielunseliifinma Power Transformer In&ffu fosfnds Fire Protection Wall
s8I Power Transformer Afismsmulwauauin Power Transformer ANUINIZIY IEEE
Std.979 vi3e IEC 61936-1 (aduaan) lngseyununNaLarAILadwes Fire Protection Wall
Tuwuulvidniau

3.7 Asneads Oil Pit & Oil Separator Lilesas¥utisfuauau Tunsdifiinnistsademenes
Power Transformer #3081988nkUUUTLI0451U Power Transformer lsesfuthifuauaufls
Tnelifimnsaneenuuusesiuisiuauiuves Power Transformer wRoslngifign mumnsgIu
IEEE Std.980 (aUuangn)

3.8 ﬁamauamﬁﬁmé’?q Battery wuu Dry Type Wiszyviinves Battery Tuiuuy atldwdu Battery
WUV Vented Type (wuuth) masinsauentiewazsnlidsyuussuisanmeliiisme

4. wuuguanuaninsanasgunsallviln (Equipment Layout Section Plan)

4.1 Savinuvgdinvesaniiluii uansnsindsgunsal, enans, Suazgunsaimeluanidlin
Ingszyssogiauazauamsluwuulvidaa uazaenndesiuiuy Equipment Layout Plan
4.2 Minimum Clearance wag Boundary Clearance Uy 115 A7 A1u8IM551U IEC 61936-1
(@tuagn)
1) Minimum Phase to Ground 1111791 1.10 AT
2) Boundary Clearance
- n3dl Concrete Fence flswtizvingsewing Live Part - 52 snnn 2.1 wms
- n3dl Wire Mesh Fence flsztzvinaszwing Live Part - $2 annndn 2.6 1ms
4.3 34l Main Substation uagananseUANBgYAfUINN THiana Section Plan 14 2 WUy
4.4 nsdifaodlwihiduuuy Indoor GIs THiavhuuumsindagunsalluusiasdurosennns

5. FIUNITANUIUIZUUADAAY (Grounding System Calculation)

5.1 9n¥518M5AMUIU Grounding System An8A5IU IEEE Std.80 (aUuagn)
5.2 msfuans Grounding System Tildamsdlmasaail
- Maximum Fault 31.5 kA
- Fault Duration Time 0.6 sec
- Current Division Factor 1
- Body Weight 50 kg
A1 Ground Resistance (R,) fiosfidnlalifin 2 @ Hadnrslaihdruginialdeynal
Hualdlufindeane Overhead Ground Wire aeluanaiiluiniy Overhead Ground Wire
Y04M13 bfndIugI A
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5.3 dndsnanismaaay Soil Resistivity Report sxy33n1sinuazeaiiald Taofvunldiae
oo 3 uud (Wuaka, WY, wuadss) sednasluihdruginiauusdililiss Four
Point Method TasfiuunasuamuAIANLIN 3.

5.4 nsdildfAn Maximum Fault 71 31.5 kA udadualiiiuanunasianudasade nsin
dginasgiiasananumiganlunisandl Maximum Fault dunsaily

5.5 nsaliimnsgoonuuuld Program Finite Element w3odu¢ lunsduiauagiingziszuy
Grounding System lvidndss18avidentaya (Data) Waznan153ATIEN (Result) nUsenay
ASNATAUN

5.6 nadifinuiineasrsanidludifian soil Resistivity gaun nrslwirdruginiauuginli
wWasuminau Tagldaudisien Soil Resistivity i1 wnouls w3e359uq muiimnsgoonuuy
UNAUDLWIUALY WSouTRITI8NIIAUIMLIYTENBUNITAAITAN

5.7 szyviinanevowndlidaay wu Wuaievida Hard Drawn Copper Cable %58 Soft Annealed
Copper Cable ‘w%fawgaﬁmummauﬁﬁmaamwmLmﬂ,umsmsﬁ’m’smiﬁaaﬂﬂé’mﬁ’u

AN8NDILAITITINUIT

6. WUUTLUUADAYAY (Grounding System Layout)

6.1 Favhuuuszuusoasiuvasanilnihlvidenadosiumenisdu

6.2 SmiseaziBundydnual wiouanuvaneuaztenuilszyieasdenvesuuy Grounding
System lag@onARDINUTIINITATUIATIULUY

6.3 dnviuuy Typical Grounding Connection kazseazidean1sidessessuy Ground Wiy
aunsalmeluaniluih Tngqaseasiuvesusiavgunsainisilegatios 2 9m

6.4 w2 Ground Grid nsdififaanillwiiuduuuy Wire Mesh Fence fasagisanuuriaoenty
1 4ms

6.5 Uz Taaniliih Sulneenduuenanilluihdesinh Ground Grid WsanUsey
Adasenudnduszey 1 w3

6.6 193U ULTEUY Main Ground Grid waguy Ground n18lue1A15AIUAL FINTILUY
Lightning Protection ﬁamﬁgﬂuummi Tnewdiousiad Main Ground Grid ﬁgwuﬂ

7. s19nsauiuszuulesiuiinn (Lightning Protection Zone)
7.1 39¥13189015A1U°0 Lightning Protection Zone lagldu1nsgnu IEEE Std.998 %38 DIN
VDE 0101 %38 DIN VDE 0185 30 [EC 62305 vi3eumsgmunistesiuiinidmivdagnaiis
YodIrnssuanuwisUssmelng (atuaign)

8. wuuszuutlasnuniein (Lightning Protection Plan)
8.1 panuuul¥l Protection Zone AsouAguTaa Tl
8.2 wanssumisindsane Overhead Ground Wire @150 Lightning Protection loidmuau
8.3 9m91 LUV Lightning Protection Plan Wagliuu Section Zone Mnauvasaniillnii
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9. LUUNEAITIwAZIBIANTSARAINMDIIAZIIAd (Metering & Relaying Diagram)
9.1 nsdiMFauseanilnihivaedeszuy 115 103 vaansiiiiidiugiinia wuu Tap Line
gueldlnihfasfinnsgunsalfiadan 115 w3 lidesenitiinnsiihaugiinnadimvun fsil

87T Transformer Differential Relay
50/51 Phase Over Current Relay
50/51N Ground Over Current Relay
27/59 Under and Over Voltage

87B Bus Differential Relay (if require)

9.2 nsdidenseanndlwiihfuaisdeszuy 115 13 veamslufidiugiinin wuu Close Loop
feldlulihfosfndagunaaifiadiu 115 107 Tuiud Line uasiud Transformer Tifaanados
fudeimuaniseaniuuszuunsdelnvesnisinihdiugiinig muvaninueinisesnwuy
msfasauaznisdenldnugunsallwihluszuuliiidwmsuiui 15 @iuaan)

93 nsdifiAnduaiesndnlui ilevurufuszuuliimesnisinihdugiane dueldlin
doainssgUnsaifiadliaenndesiuszfounisiiiindiugiinie idederumuamadouse
szuulpssnglih (aduaian)

10. wuuuansieidunsineuvesgunsailasiu (Protective Device Function)

10.1

wansilangumsvinuresgUnsaisiad v Alarm waw/vse Trip Circuit Breaker galatng

11. wuuwERIAMNEFNRUSNI5I9uYasgUnsallWiln (Interlock Chart or Logic Diagram)

11.1

wanadeulun1s Operate aunsalluaniiluivisvun

12. 519M5AUIUN15USUAIAINISINUYBsIad (Relay Setting Calculation)

12.1

12.2

12.3

LanITIENITALIAN TN YUYt Unsaidesty weunsnlasefiuduy
d13U Over Current Relay

lenansfidesindsliinsivaeulunsaifediu Ussneusae

- gile (Manual) uazlusunsuvesgunsaliadldan @il

- wamsveasunsiouUadluiinidsiuansen Impedance Aldanmsnaaeu
Toyansfiwesvesandsyuu 115 1l veamsiiindiugiinig MvuanuniaEwIn a.

13. sneunanadausad (Relay Field Test Report)

13.1

o ! = & & k4 ¥ a 1 ! ! tdl o
Jadanenunanisnaaeusadidudeyasnedaneunsdieln lngAnluldlunisveaey
odldsurnumiugeunmsliihaiuginie
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- Transformer Test Report

8) LoNasUTENBUNISNANTUITIUaLLBEA Harmonics Way Flickering
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ATANUIN Q.
LUUNBSURTIVIAAIANUATUNIUAU

C1, 2 Current Rod
M M P1, P2 Potential Rod
Cl IP] P2| C2 v +0.00
+
< A > | < A > | < A > B=é/20
. : . £
; ‘- Test Rod d
A Distance of Rod
B Depth of Rod
PX, PY Measured Point at Substation
p = Apparent Resistance of the Soil (Q-m)
P = 2MAR
R = V/I Ratio (Q)
SUbStatioN NaME &
A (m) 0.5 1 2 q 6 8
B (cm) 2.5 5 10 20 30 40
PX
Point 1
PY
PX
Point 2
PY
PX
Point 3
PY
PX
Point 4
PY
PX
Point 5
PY
PX
Point 6
PY
>R
>R/N
P
Average Soil Resistivity
RO AT &
Test By Date Witness By Date
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A wesanedessuy 115 13 veanshiiidiuginig

Resistance/Reactance (Q/km)

tern Conductor Positive Positive Zero Zero
(sgq.mm.) sequence sequence sequence sequence

(R1) (X1) (RO) (X0)
1 400A(SS1) 0.0858110 0.3620400 0.2548500 1.4223000
2 400A(SS2) 0.0857770 0.3706700 0.2571300 1.4043000
3 400A(SD1) 0.0429360 0.2677000 0.2134700 1.3294000
4 400A(SD2) 0.0429090 0.2762500 0.2156400 1.3117000
5 400A(DS1) 0.0858130 0.3620500 0.2565800 1.4239000
6 400A(DD1) 0.0429380 0.2676900 0.2135200 1.3293000
7 UG 800 sg.mm. 3-1/C 0.0590580 0.2165460 0.6529190 0.3018520
8 UG 800 sg.mm. 3/C 0.0393720 0.1345210 0.6693240 0.2887280
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AANUIN .
WINIWIAFRUA MWLM SIuasgUnsal 115 kV Current Transformer waw 115 kV Voltage Transformer
warsIgazldanIanANAd S UNsRnAalwmasinviedave il 115 a3

wva v

1. 115 kV Current Transformer ﬁ@mammmﬁ

13U 3 YA (1 99/ina)

Accuracy Class 0.2 Burden Tsisinndn 30 VA @3y IEC Standard

Accuracy Class 0.3 Burden Tsifinndn 45 VA @Sy IEEE Standard

Rate Primary Current liifiu 1.5 wiweswwafidanszuagegavesndoudasiniimes

Rate Secondary Current 5A

shusorg Core ldnudmiuiimesimmiredonslnihuosnisinihdruniinig fugunsaidug

11 nsdingueldlwiflunuiozuenslssanu wieruuiinunisldiwlueuian fldlwihanunsa
Iﬁffmuqﬂﬂiiﬁ 115 kV Current Transformer Wuu Multi-Ratio Iﬂﬁlnﬂ Tap Aosdl Burden
laisindn 30 VA d1113u IEC Standard walsisinndn 45 VA dwidu IEEE Standard

12 nsdifueldlviinduduanlndhaundn (SPP) wazwmdnunn (VsPP) dwusliildaunsal
115 kV Current Transformer ﬁﬁﬂmauﬁ’aﬁﬂ‘i
U 3 9 (1 Ya/ina)
Accuracy Class 0.2s Burden laisiindn 30 VA d1wu IEC Standard
Rate Primary Current liiifiu 1.5 wihvesvwafidanseuagegavesmoudasiuiiigs
Rate Secondary Current 5A

2. gunsal 115 kV Voltage Transformer ﬁ@mauﬁaﬁ'ﬂﬂf

31l Inductive Voltage Transformer (IVT)

U 3 YA (1 Ya/ina)

Accuracy Class 0.2 9179 Burden lilsiinda 50 VA d1wi§u IEC Standard

Accuracy Class 0.3 9u1a Burden lalsinndn 75 VA d1wdu IEEE Standard

Rate Primary Voltage 115000/v3 Volt

Rate Secondary Voltage 115/v3 Volt

shasos Winding fldaudmivives inmiedenslniihvesnsinihdrugiinig fugunsaidus

3. Q‘Uﬂ‘mi 115 kV Current Transformer wag 115 kV Voltage Transformer #a4n1un151nd8U
ANLTENnTs (Accuracy Test) nvsARUINATTIUTRIMIBIUNEluUTHINE Vieviomaaoy
unsgruiidunanslusieUsuine vievemnasuvedlssauiudn laofdmihitvesnislad
dugiinie Pudunenilunsmaaeude SedinoazBonnisdndumsdal
3.1 gunsaiviln Conventional Type Fldsuanillailwuu AIS (Air Insulated Substation) wazaiin
AlFRuanTlwiuuy GIS (Gas Insulated Substation) fianunsaugndIunaaoUfiieInaaey
wmsgrureamiisumelulssmald liddunsmedeuiiviomaaeusnnsgiuresmiseay
nelulszna wu msliidendauisdssmelne WWusu

3.2 gunsaifldfuaniflainuy GIS (Gas Insulated Substation) filsianunsausndau ienageu
fomaaeumsguvesmhenumslulsemeld vionsalfueldlnindenuszasd vied
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anudndufosnislinaaeuiivieanaaeuinasgruiidunaislusnsusema (independent
Laboratory) daluresnaaeuilléfunisfusessnnsgiuny ISO/IEC 17025 uawildanis
wﬂaa‘uqﬂﬂiiﬁ 115 kV Current Transformer wag 115 kV Voltage Transformer agﬂu‘uamw
AlFFunisFuseanNuInsgIu ienaaounnvemaaeuvadlssauguan Tgueldlviih
vimlvdedoswe niounduvguawazanudndunnidunsds U

4. Avualviiduane Control Cable 91naUnsal 115 kV Current Transformer wag 115 kV
Voltage Transformer lfigines Inolafigainate vieqasenarsats uaglildatonasuna
U 6 LU (Waag 2 1&u) @S 115 kV Current Transformer wazdnuiu 4 1@y (nsaldany
Jamseanodin) vise 6 1du dwmdu 115 kV Voltage Transformer Tneruaunmanesiail

4.1
4.2

4.3

nsdlansaeulnsas1Iliiu 100 wes fuualildanenasununlisinds 6 msedaduns
nsfanenaulnsasT iy 100 wes weldiy 200 was fMvualildaeveunsuinlisingd
10 g1979088LIN T

ns@langmeulnsasaiiu 200 was Muualifadsdinefusnaaln Sddndiugainis
Qﬂﬂiiﬁ 115 kV Current Transformer uag 115 kV Voltage Transformer wazlldaianounns
el 6 assdiadiuns

5. mibihdmginieagdamnseuiansdivesinviedeviglifinyia TOU Meter 3 wia 4 ane
66.4/115 Taavi 5 wend wazdnmdlwes Inegualdlvinduifnssdilwes snunsdide 4.3
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1. MvuAdusIAILAZN13TI52RY
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drugiinialauwdeinlddneligueldlnimeu mndueldluihdsealidnendsimungusien
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1.2 1 fensluidadeszuulaiiudnaiaduiifoviesuda fueldluiindosdiseiiy
A1sssuaunisvaldlniauseilovvesnisinihdiugiinadeu mslidmginiadsae
Fenszualih

2. msdangunsalluniin

gunsalliimniafiazthanneaseuasinsdldeu dondulunuunnsguresnis
Tfhdmginig viounsgruiinisluihdruginafiurey mngunsallufiiitandeairady
punsallalihansuenuinnwesdlila nsliihdugiarasudviidugddam duudegidennas
\Jueehedu

3. nsneaiuazinnegunsailwinisuen

3.1 gunsaflatfihmeuen vaneauiagunsallaiihfinsnneassuasindseglufiassmy vie
IRSHEF PR LLazL‘flumiaﬂé?\wiamﬂmaai’mmaﬁummﬂvxlﬁﬂd’mqﬁmﬂ

3.2 nisliihduginieanudnsifulioatauasindagunsallifiinsuenuififes uazide
Aeafwudideilunindduveansliihdiugiinie lnenistiidnginaduithseinuies
onviulunsdinldseylhiduegiedu

3.3 nsreadauazindagunsallnih ik ud lluuinuinu vieimgeiasvesmanady fueld
Infide s vilsdefusonveainvesiinu wisidnveserasmuuuurlosuvesni sl
daugiana vevlinsliihdugianefolifundngiu mndanudndudosiensu vie
iheiindalnilunievds dueldliihasdedugpondlddetomen

3.4 mslilihdrugiinnanuansiegdomelnindiuszuudminevosnisinihdiugiaia
wigidied dfeldlifihviteuinsdeaslniies wiedusenlifdusemelwidriuszuy
Fvgveansluiidiugiana viienszyinsduladieltlniilaenants foidunisazide
ansnslylaih

3.5 nifeuladlniuazgunsaitiosiuiiindaniouen eldlanizse fefunsndauesvold
ol ynflenusndudesionou videdneiinaddvl flilnasdesonalddeiaiu

3.6 miouladlifiuargunsoitioafuiiindaneuen Selwitfliurgldlwinaundn 1 910 Foudu
nindduveamslnihaugiinie
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4.1 gunsalliinngly nunearmdsgunsallnihiithunoaiauasAadsegneluiniidues
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