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ADANADINUIILY Equipment Layout Plan

4.2

Minimum Clearance between Phase to Ground 55U1U 115kV >1.10m.

AUV IU IEC 61936
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n3917 Main Substation 118£81A15 Control Building 9gH19AUNIN
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(Grounding System Calculation)

5.1 991131873 Grounding System AINNIATFIU IEEE

std.80-2000

5.2

N13A1UI% Grounding System 1 5m

- Maximum Fault = 31.5 kA

Fault duration time =0.6s

- Current Division Factor = 1

- Body Weight = 50 kg.

Taun31H Ground Resistance (Rg) <2 Q uaz nvln. lioyna
119 WAoo Overhead Ground Wire n1eTuaail luihwea

;j‘l%"lmﬂgﬁﬁ'u Overhead Ground Wire Y84 Avla.

5.3

Ifiadanansnado Soil Resistivity Report 5¥1)35M330 AN
@ Y o Yo 1 1 Y ]
Jald Tasdmualiianediadon 3 uud (WIAS LIV LAY

uuRee) anlnuuzii 11495 Four Point Method

5.4

~ ' A ° v o
n5a14A1 Maximum Fault 7 31.5 kA udafuoa lisdaunas
anuilasany nvln.azldnasananuming auanal Maximum

Fault $Wlunsai’la)

5.5

aA Y

nsdidoonuuuveefls W% Program Finite Element 15081 9
o a ¢ . o 1

TumsfmuInnazIAT12HIZVY Grounding System 119nAd s

s1wazidoatoya (Data) ATHAMIUATIEH (Result) 117

A3IVABUAY

5.6

nsainanil Ifhvesd14 19iian Soil Resistivity gaun
Tveuuzrhllasuninau Taeldauniia Soil Resistivity #1

o Y A and 2 Vo oy 4 9 o
wwow'ld W3e3tou q Tasuegiudeenuuuazdesitaue

uuIMaLd ly wieudarsemsmuadanliasaaon

#70819
ANBNEIT

UHY 1

5.7

a kY 1 3| a
szyriavesaonealidanu wu Humeviia Hard Drawn
v
Copper Cable 130 Soft annealed copper cable wiounalvimvua
AuauiAvesmeaeasaulusemsmuialideandosnumon

1193988

HUUTZUUABANAU(Grounding

System Layout)

6.1

saruuszuuaeasauvesaatl IWih Iiaeandesnustens

AUIN

6.2

v o = v W C4 =
immswazL@ﬂﬂﬁﬂgaﬂymw%ummwmﬂ uaz%’ammwum
51922188AVBIV Grounding System 1ABEOANADINUITIENT
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6.3

MLV Typical Grounding Connection 1Az I10aZI0n
M51FOUABTY U Ground 11 ugUnsaimeluaniiluih

1 a 1 o 1
Tagyanoasauveaazglnisinisiiod1aios 2 9a

6.4

F2
1t Ground Grid ﬂgﬂNﬁﬂﬂ!!u’Ji’JﬂﬂﬂVlﬂ 1 8IA9

6.5

EJ
vinalszgsrami i Suilaeonduuenaniiilihezdes

v o

Lo A LY~
9971 Ground Grid v1enlszgiitlasenuaniuszes 1 mas

6.6

a A = < v o .
nsdinan1il lWihidluuu GIS Indoor 1%LV U Main
Y
Ground Grid uagtiuy Ground mﬂcl,ummimuﬂn FIUMULLUY
. R . da ¥ v Y A VoA
Lightning Protection NAAAILUDINITAIY Tagldimsirounon

9
Main Ground Grid NHUA

immsﬁmamszum’ﬂmﬁu
e (Lightning Protection

Zone)

7.1

1a1h1319msA U Lightning Protection Zone Tagldu1asgiu

IEEE 5td.998-1996 %38 DIN VDE 0101 58 DIN VDE 0185 130
A 9y o Y 1 o o A v

IEC 62305 WiﬂﬂﬂﬂﬁngL!fﬂiﬂﬂﬂﬂuﬂ?ﬂ?ﬁWWﬁUﬁ\iﬂgﬂﬁﬁN"Ui’]\‘]

Aennssuamunrialszme Ine (aiiuaiga)

nuuszuudleanuilic

(Lightning Protection Plan)

8.1

Vv
1zAp00nUD 11 Protection Zone ATOUAgUIail Trlih

8.2

Y
Muaaadmusdaaaany Overhead Ground Wire 1151

Lightning Protection TiFau

8.3

Taasiuuy Lightning Protection Plan L& tiU U Section Zone

nnaruvesanil luih

P
HULLAAITI0AZIDIANITAAAT
a 4 = td
UNDIUATTINY (Metering &

Relaying Diagram)

9.1

4 1 o 1 I

nstigouasanil IWihnuaeds 115193 ves avla. Wuuuy
Vv

Tap Line 011l IW#hvesd 14 Wz deseanuuuliinisdnns
2 QY v 9 CRRK) 1A ° o &
Fradtloanudu 115199 lifesniii ava.fviua @all
- 87T  Transformer Differential Relay
- 50/51 Phase Over Current Relay
- 50/51IN Ground Over Current Relay

- 27/59  Under and Over Voltage Relay

9.2

4 1 o [ |
nsdleuaeanttl Ithruaeas 115103 ves avla. iWuuny
2935017A (Close Loop) aail IWfhwesdld lWhiinsesnunu

' Y . . Y Yt a ¥
Aoar1ailuuDY Terminal Station 3zdvsvanuunliimsAaa
a Y v 9 A Aa Y A g .

Sadtoanudu 115 199 NNaaIuNEIU Line Bay uaz
Transformer Bay 1¥aaandenudemvuansesnuiuuszuy
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SOIL RESISTIVITY TEST REPORT

§9199AINTTN
) P =2 7tAR
\-/ P = APPARENT RESISTIVITY OF THE SOIL (ohm-m)
@ A = DISTANCE BETWEEN ADACENT ELECTORDES (m)
o " . o o R = V/I RATIO (ohm)
1 P = MEASURED POINT AT SUBSTATION
|-_ ’ ’ L - B = DEPTH OF ROD (B < A/20)
SUBSTATION NAME........ooi,
B (cm) 2.5 5 10 20 30 40
A (m) 0.5 1 2 4 6 8
POINT 1 PX
PY
POINT 2 PX
PY
POINT 3 PX
PY
POINT 4 PX
PY
POINT 5 PX
PY
POINT 6 PX
PY
rR
>R/N
27T RA
AVERAGE SOIL RESISTIVITY = ...,
REMARK :

TEST BY DATE WITNESSED BY DATE
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Standards

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

Site and Service Conditions

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 system.

Seismic activity: 0.1g
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 60694 over 40°C will be possible under special requirement.
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Item | System Conductor Positive Positive Zero Zero
(kV) (SQ.mm.) sequence sequence sequence sequence
resistance reactance resistance reactance

(R1) X1 (RO) (X0)
(ohm/km) (ohm/km) (ohm/km) (ohm/km)
1 115 400A(SS1) 0.0858110 0.3620400 0.2548500 1.4223000
2 115 400A(SS2) 0.0857770 0.3706700 0.2571300 1.4043000
3 115 400A(SD1) 0.0429360 0.2677000 0.2134700 1.3294000
4 115 400A(SD2) 0.0429090 0.2762500 0.2156400 1.3117000
5 115 400A(DS1) 0.0858130 0.3620500 0.2565800 1.4239000
6 115 400A(DD1) 0.0429380 0.2676900 0.2135200 1.3293000
7 115 UG 800 0.0590580 0.2165460 0.6529190 0.3018520

SQ.mm. 3-1/C

8 115 UG 800 0.0393720 0.1345210 0.6693240 0.2887280

SQ.mm. 3/C
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