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5 £> 4L 2N > Arbil Park Substation Design

Arb:l Park Substat:on Des:g_

Elictrical Eng. Kayhan Zrar Ghafoor

The Present Day Electrical Power System is a/c Electric Power

Generated, Transmitted & distributed in form of alternating current.
Suitable apparatus called substation accomplishes this process. For
example, generation voltage at the power station is (11kv or 6.6kv) is
stepped up to high voltage (say 220 kv or 132 kv) for transmission of
electric power, similarly near the consumers localities, the voltage
have to be stepped down to utilization level as demonstrated in typical
block diagram.

Civil and electrical work in substation
the modern substation in the complex structure as it requires numerous items
of equipment and allied service
Form the civil and electrical survey of the area to choose the site. The ideal
site for the substation is naturally the center of gravity of the electrical load but
in practice the cost availability of land, access for heavy vehicles, consideration
of plan installation and handling future expansion of the substation are equally,
if not more important. Also leveling, surfacing, and enclosing land are usually
expensive. After the site has been selected and land acquired the work divided
primarily into two groups VIZ.

Civil works and electrical works

A) the civil works comprise of:

1)Buildings *. Residential
*. Nonresidential, for example office, Stores, Repairs,
Control room.. etc
Design and construction of foundation and transformer plinth.
Cable trenches.
Fencing around switch yard.
Water supply

kb



i)
ii1)
1v)

v)

i)
ii1)
1v)

Vi)

)]

Arbil Park Substation Design £ 45 45 £ L& & L £
B)The electrical works comprises of:
choice of busbar arrangement, preparation of key diagram indicates the

proposed busbar arrangement and relative position of the various equipment
while the layout drawing show the:

2)
3)

S)
6)

8)
9)
10)

vii)
viii)

1X)

X1)

physical position of each equipment.

Distance between various equipment.

Phase segregation distance.

Phase to ground segregation distance (Horizontal).
Phase to ground segregation distance (vertical).

Selection of isolators.
Selection of instrument transformer.
Selection of CB.
Selection lighting arrestor.
Selection of power transformer.
Selection of protective relaying schemes control and relay boards.
Selection of voltage regulation equipment.
Protection against lighting strokes.
Provision of facilities such as:

Earthing.

Cabling.

Oil handling System.

[llumination System.

Compressed air System.

Crane facilities.

Fire protection Facilities.

Communication facilities.

A.C auxiliary supply.

D.C auxiliary supply.

Interlocks.

C.T And V.T Parameters

3-1: 132 Switchgear : As demonstrated Schematically in S.H.D detail one

a. Object: 132 kv overhead line bays
b. C.T core 1 relay numerical line distance protection
c. C.T data:

- Ratio: N=1200-600/5 A

- Class: C1=5P

- Accuracy limit factor: ALF=20
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- Ratio:
- Class:

- Accuracy limit factor:

- Burden

a. Object:
b. C.T core 3 duty
c. C.T data:

- Ratio:

- Class:

- Burden

a. Object:
b. C.T core 4 duty

£ L L L

i SR i DR = L L

N=1200-600/5 A

C1=5P

ALF=10

VA=30

skekosk

132 kv overhead line bays
Metering

N=1200-600/5 A

CI1=IMS

VA=30

skkook

132 kv overhead line bays

High impedance differential relay for BB

protection or high stability circulating current relay for BB ptn

c. C.T data:
- Ratio:
- Class:

a. Object:
b. C.T core 5 Duty

N=2000/5 A

Cl1=X

skekosk

132 kv overhead line bays

High impedance differential relay for BB

protection or high stability circulating current relay for BB ptn

c. C.T data:
- Ratio:
- Class:

a. Object:
b. C.T core 1 duty
c. C.T data:

- Ratio:

- Class:

- Accuracy limit factor:

- Burden

a. Object:
b. C.T core 2 duty

N=2000/5 A
Cl1=X

ok ok

ok ok ok ok

132/33/11 kv transformer bay
Transformer differential protection

N=300-150/5 A

C1=5P

ALF=20

VA=30

skekook

132 kv transformer bay
Numerical O/C & E/F protection



a. Object:
b. C.T core 3 duty
c. C.T data:

- Ratio:

- Class:

- Burden

a. Object:
b. C.T core 4 duty

Z>» 4> Arbil Park Substation Design

132 kv transformer bay
metering

N=300-150/5 A

C1=1MS

VA=30

skkok

132 kv transformer bay

High impedance differential relay for BB

protection or high stability circulating current relay for BB ptn

c. C.T data:
- Ratio:
- Class:

a. Object:
b. C.T core 5 duty

N=2000/5 A

Cl1=X

skeksk

132 kv transformer bay

High impedance differential relay for BB

protection or high stability circulating current relay for BB ptn

c. C.T data:
- Ratio:
- Class:

a. Object:
b. C.T. core duty
132 kv Neutral
c. C.T data:

- Ratio:

- Class:

a. Object:
b. C.T. (-T11) core 1 Duty
c. C.T data:

- Ratio:

N=2000/5 A
Cl1=X

*okk

*okk *okk

132/33/11 kv transformer bay
Restricted earth fault protection C.T.S on

N=300/5 A
Cl1=X

*okk

132 kv Bus coupler bay
Numerical O/C Protection

N=1600-800/5 A
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b. C.T (-T11) core 2 Duty

L bbb

iU L

protection or high stability circulating current relay for BB ptn

c. C.T data:
- Ratio:
- Class:

a. Object:

b. C.T. (-T21) core 1 Duty

N=2000/5 A

Cl1=X

skekosk

132 kv Bus coupler bay

High impedance differential relay for BB

protection or high stability circulating current relay for BB ptn

c. C.T data:
- Ratio:
- Class:
-Burden:

a. Object:

b. C.T. (-T21) core 2 Duty

N=1600-800/5 A

CI1=IMS

VA=30

skkook

132 kv Bus coupler bay

High impedance differential relay for BB

protection or high stability circulating current relay for BB ptn

c. C.T data:
- Ratio:
-Class:

a. Object:
Voltage Transformer
b. C.V.T core 1 duty:
c. C.T data:
- Ratio:
- Class
-Burden:

a. Object:
Voltage Transformer
b. C.V.T core 2 duty:
c. V.T data:
- Ratio:
- Class
-Burden:

N=2000/5 A
C1=X

kookk

*okk *okk

132 kv Overhead line bank Capacitor

Metering

N=132/73,0.11/?3,0.11/?3
Cl1=1-3P
VA=T75

kokk

132 kv Overhead line bank Capacitor
Protection

N=132/?3,0.11/?3,0.11/?3
C1=3P
VA=35



-Burden:

a. Object:
b. C.T core 1 duty
c. C.T data:
- Ratio:
- Class
-Burden:

a. Object:
b. C.T core 2 duty
c. C.T data:
- Ratio:
- Class
-Burden:

a. Object:
33 kv Side
b. C.T core 1 duty
c. C.T data:
- Ratio:
- Class
-Burden:

a. Object:
b. C.T core 2 duty
c. C.T data:
- Ratio:
- Class
-Burden:

a. Object:
side

[ — o~ 1

AL L» 4L 4> Arhil Park Substation Design

Cl1=1-3P
VA=T75

33KV Switchgear: Detail two

Hokk

33 kv overhead line bays
Numerical O/C Protection

N=600-300/5 A
C1=5P10

VA=20

skeksk

33 kv overhead line bays
Metering

N=600-300/5 A
Cl=1M5
VA=20

Hokk

132/33/11 kv Transformer bay C.T.S on
Transformer Differential Protection

N=1200-600/5 A
C1=5P20

VA=30

skesksk

33 kv transformer bay
Numerical O/C Protection

N=1200-600/5 A
C1=5P10
VA=20

*okk

33 kv Transformer bay C.T.S on 33 kv

- a
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a. Object: 132/33/11 kv Transformer bay C.T.S on
33 kv Neutral
b. C.T core 1 duty Transformer differential protection
c. C.T data:
- Ratio: N=300/5 A
- Class Cl1=X
skkok
a. Object: 33 kv Bus Section
b. C.T core 1 duty Numerical O/C Protection
c. C.T data:
- Ratio: N=1600/5 A
- Class C1=5P10
-Burden: VA=20
skekosk
a. Object: 33 kv Bus Section
b. C.T core 2 duty Metering
c. C.T data:
- Ratio: N=1600/5 A
- Class Cl1=1M5
-Burden: VA=20
skkook
a. Object: 33 kv Voltage transformer bay
b. V.T core duty Metering and protection
c. V.T data:
- Ratio: N=33/73,0.11/73,0.11/?3 kv
- Class C1=CI-1
-Burden: VA=T75
skekosk
a. Object: 33 kv Capacitor Bank Unit
b. V.T core duty Numerical O/C Balance Protection
c. V.T data:
- Ratio: N=1200-600/5
- Class C1=5P10
-Burden: VA=30
* * *
* * * *

3-3: 11KV Switchgear: Detail three
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-Burden:
a. Object: 11 kv overhead line bays
b. C.T core 2 duty Metering
c. C.T data:
- Ratio: N=300-150/5 A
- Class Cl1=1M5
-Burden: VA=20
dkk
a. Object: 132/33/11 kv Transformer bay C.TS on
11 kv Side
b. C.T core 1 duty Transformer Differential Protection
c. C.T data:
- Ratio: N=2500-1250/5 A
- Class C1=5P20
-Burden: VA=30
skesksk
a. Object: 11 kv overhead line bay
b. C.T core 2 duty Numerical O/C Protection
c. C.T data:
- Ratio: N=2500-1250/5 A
- Class C1=5P10
-Burden: VA=20
dkk
a. Object: 33 kv Transformer bay C.T.S on 33 kv
side
b. C.T core 3 duty Metering
c. C.T data:
- Ratio: N=2500-1250/5 A
- Class Cl1=1M5
-Burden: VA=20
skesksk
% % %
a. Object: 11 kv Bus Section
b. C.T core 1 duty Numerical O/C Protection
c. C.T data:
- Ratio: N=2500/5 A
- Class C1=5P10
-Burden: VA=20

kokk

o~ B -« 4 1 JE—
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-Burden: VA=20

dkk
a. Object: 11 kv Auxiliary Transformer bay
b. C.T core 2 duty Numerical O/C and E/F protection
c. C.T data:
- Ratio: N=60-30/5 A
- Class C1=5P
-Burden: VA=20
skesksk
a. Object: 11 kv Auxiliary Transformer bay
b. V.T core 1 duty Metering
c. V.T data:
- Ratio: N=11/73,0.11/73,0.11/?3kv
- Class C1=C1-1
-Burden: VA=T75
dkk
a. Object: 11 kv Voltage Transformer bay
b. V.T core 2 duty Metering
c. V.T data:
- Ratio: N=1200-600/5
- Class C1=3P
-Burden: VA=30
dkk
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