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SUMMARY

From the guide of engineering design assignment, we have to
design primary power-system of 110kV substation and draw main
electrical one-line diagram and others. There are two main
transformer in the substation in which main electrical connection
can be divided into three voltage grades: 110kV, 35kV with 10kV. It
deposits sectionalized single bus bar scheme, sectionalized single
and transfer bus bar and sectionalized single bus bar scheme per
grade.

There i1s also a design for main electrical connection in this

engineering, the calculation for short-circuit electric current,
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the selection of electrical device and calibration (including
circuit breaker, 1isolator, current transformer, potential
transformer ,bus bar etc.) and the design for distribution

installation per. voltage grade, direct current system and

lightning protection is also included.
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- =0.27
(X; +Xy) + (Xg + Xyy)

14

S f
X = X3 =0.22
Gl f,

X13Xl4
Xiy = X3 + X, +———=1.46
12
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G2 f,
Xio = Xpp + Xq4 +M: 2.75
13

15
Xis11 = Xt11 Xﬁ =0.22

15
Xiso1 = Xi21 Xm: 0.40

Gl G2
1
S I o =——=4.55
XfSl
2.1
2.1
2.1
2.1
2.1
f,
2.2(b)

S f,

Xtp = X3 + Xy =0.49
Gl f,

X1, = X3 =1.06

G2 f,

Xp = X =1.98

15
Xis12 = X1z Xm =0.16
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15
Xj522 = Xf22 Xm = 030
Gl G2
s | = =204
Xsz
2.1
2.1
2.1
2.1
2.1
f3
2.2(c) 2.2(d)
X5 :M:O.ﬂ
Xe + X5
6 = X10X11 2017
X10 + Xy
2.2(c) a 2.2(d)

X, = Xg + Xz =0.49
S f

X3 = X17 X Xgg ><(i"‘i‘|‘i+i) =0.78

17 X16 X13 X12
GL f,

X3 = X3 X Xgg X(i"‘ Xi+i+i)=1.69

17 X16 X13 X12

G2 f,
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T H T vFth -
Xf23=X12xx16x(i+xi+i+i):3.15
17 X X3 Xp
15
Xis13 = Xf13 Xﬁ =0.25
15
Xis23 = X3 Xm =0.47
Gl G2
1
S | g = ——=2.56
fsg
2.1
2.1
2.1
2.1
2.1
2.3
2.4
2 2
1.8
L3, 12km 5
018

10k

2.4(a) 2.4(b)
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()

2.4

X;g = X3 +X; =0.76
S f

1 1 1
Xigg = Xig X Xg X (— +—+—

18 X9 X13
GL f,

1 1
X3 = Xz X Xg X (—+—+—

18 X9 X13
G2 f,

X¢og = Xgp X Xg X ( ! + L + L
23 — M2 9 WV
Xig X9 X3

15
stl3' = Xf13. Xm = 031

15
Xj523' = Xf23. Xﬁ = 058

Gl

Ly 148
X12

+y_206
XlZ

+ Ly 34
XlZ

G2

1
| g =—— =178
fS3'

2.1
2.1
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2.1
2.1
2.1
0Os 2s 4s
S"(MVA)
I, 1" (kA) i (KA) I (KA)

Xjs (kA) | (kA)

S 4.55 | 2.17 2.17 2.17

¢ Gl [ 0.22 | 4.94|0.35 0.18 0.17

' G2 [ 0.40 | 2.77]0.20 0.19 0.20
2.72 2.54 2.54 6.93 4.13 518.21

S 2.04 | 3.18 3.18 3.18

; Gl | 0.16 |6.76 | 1.58 0.63 0.58

i G2 [ 0.30 |3.73|0.87 0.69 0.70
5.63 4.50 4.46 14.36 8.55 341.29

S 1.28 | 6.70 6.70 6.70

‘ Gl | 0.25 |4.35]|3.42 1.96 1.10

’ G2 | 0.47 |2.33|1.83 1.86 1.99
12.0 10.5 9.79 24.96 14.88 207.84

S 0.68 | 3.56 3.56 3.56

¢ Gl [ 0.31 |3.49|2.74 1.83 1.82

’ G2 | 0.58 |1.87 | 1.47 1.64 1.81
7.77 7.03 7.09 19.81 11.81 134.58
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2.2
1000V
(€]
@)
(€))
4) mQ
1000 V
2.2
2.2
(kVA) 100
4%
(MVA) 200
(nQ) 32.63 128.59
(nQ) 55.79 180.58
1.(kA) 3.56 1.04
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3.1

(1)10kV

. 10.5P  _ 1.05x2500 _ 00,0
x/§UN cosp +/3x10x0.8

|y = 10.5P _ 1.05x1500 _1136A
J3U, cosgp +/3x10x0.8

|y = 10.5P _ 1.05x1500 _1136A
J3U, cosgp +/3x10x0.8

= 10.5P _ 1.05% 2000 _1515A
x/§UN COS® J3x10%0.8

= 10.5P _ 1.05x 2500 _189.4A
x/§UN CoS® J3x10%0.8

= 10.5P _ 1.05% 2500 _189.4A
x/§UN COS® J3x10%0.8

(2)35kV

|y = 10.5P  _ 1.05x8000 _173.2A
\/_3UN cosp /3x35x0.8

|y = 105P  _ 1.05x10000 _ 216.5A
\/_3UN cosp /3x35x0.8

|y = 10.5P _ 1.05x5000 _108.3A
\/_3UN cosp /3x35x0.8

| 10.5P 1.05x10000 _ 216.5A

g max

B \/_3UN COS®  /3x35%0.8

10.5P 1.05x5000

I = =
\/_3UN cosp /3x35x0.8

g max

=108.3A
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(3)110kV
o 105P  _ 1.05x15000 _ oo,
J3u N COS® \3x110x0.8
o 105P  _ 1.05x15000 _, o4,
J3U, cosgp  +/3x110x0.8
o = 105P  _ 1.05x30000 _
J3U, cosgp  +/3x110x0.8
_ 105P 105x8000 _ ..\

o J3U, cosep  +/3x110x0.8

3.2
(1)10kV - 1.05S, _1.05x20000 _ 15 470
mx - fau, J3x10
(2)35KkY | 1.05S, _1.05x20000 _ o< 1oy
mx - Jau, J3x35
_ 1055, _1.05x20000 _ . 000 s

(3)110kV | = _
fmx - J3U.  43x110
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4

110kV Iy =206.7A  1"=2.72kA 1, = 2.54kA
|, =254kA i, =6.93KA

35KV e = 346.42A 1"=5.63kA I, =45kA 1, = 4.46kA
i, =14.36kA

10kV Iy =189.4A  1"=120kA 1, =105kA 1, =9.79kA
i, = 24.96kA

10kV |y =1212.47A  1"=12.0kA 1, =10.5kA 1, = 9.79kA
i, = 24.96kA

4s
4.1
(1)110kV LW11-110 SFe

U, =110kV =U , =110kV
|, =1600A>1_, =206.7A
| =3L.5KA > "= 2.72KA
i, =B80KA> i, =6.93kA
|7 -t =315% x4 =3969(kA)? -5

1241012 412
12

Q =Q, = 6.53(kA)’ - s
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17-t>Q,

i, =80KA> i, =6.93kA

(2)35kV ZW7-40.5
U, =40.5kV >U,_ =35kV

|, =1600A> |, =346.42A
| = 31.5KA > 1"'=5.63kA
i\, =80KA > i, =14.36kA

|7 -t=315%x4=3969(kA)* - s

2 2 2
Q. =Q, =- *1‘1);2 e o1 170e) -

17-t>Q,

i, =80KA> i, =14.36kA

(3)10kV KYN28A-12(Z) ZN63-12

U, =12kV =U,, =10kV

|, =1250A> | =189.4A
| = 31.5kA > 1""=12.0kA
i\, =80KA > i, =24.96kA

I7-t=315%x4=3969(kA)* - s

"2 2 2
Q=Q, = | +1(1);2 L =111.86(kA)* -s

17-t>Q,

i, =80KA > i, =24.96kA
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(4)10kV KYN28A-12(Z) ZN63-12

U, =12kV =U, =10kV

I, =2000A> 1, =1212.47A
| =31.5kA > I"'=12.0kA
i\ =80KA > i, =24.96kA

|7 -t=315%x4=3969(kA)* - s

"2 2 2
Q=Q, = | +1(1);2 L =111.86(kA)* -s

17-t>Q,

i, =80KA > i, =24.96kA

4.2

GW5-110 /1000-80

(1)110kv
U, =110kV =U,, =110kV
I, =1000A>1__ =206.7A
I7-t=215%x5=2311(kA)* s
12 2 2
Q,=Q, = 1" +101; +1; _ 6.53(kA)? -5
12
17-t>Q,
i, =80KA > i, =6.93kA
(2)35kv GW4-35D/1000-83

U, =35kV =U,, =35kV
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I, =1000A> 1 __ =346.42A
|2 -t =25%x4=2500(kA)* -s

1241015 + 1]
12

Q =Q, =21.17(kA)? -5

17-t>Q,

i, =83KA > i, =14.36kA

4.3

(1)110kV LCWB6-110

U,, =110kV =U , =110kV
I, =2x300A> I, =206.7A
1241012 + 12

Q=Q, =t =6.53(KkA)" s

(K 1,,)? = (75x0.3)2 =506.25(kA)’ - s

(KiIw)® >Q,

J21,,K,, =+/2x0.3x130 = 55.15kA > i, = 6.93kA

(2)35kV LZZB8-35

U,, =35KV =U,, =35kV
I, =300A> I, =216.5A
1241012 + 12

Q =Q, = o =21.17(kA)* - s
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(K, 1,,)? = (65x0.3)? = 380.25(KA)? - s

(Klw)* > Q,

V21K, =+/2x0.3x100 = 42.42kA > i, =14.36kA

LR-35
U,, =35kV =U , = 35KV
|, =800A> | =346.42A
12 2 2
Q. =Q, =- *1‘1);2 e o1 170e)7 -

(K, l)* = (65%0.8)> = 2704(kA)* - s

(Klw)* > Q,

V21K, =+/2x0.8x100 =113.12kA > i, =14.36kA

(3)10kV LZzBJ9-10

U,, =10kV =U,, =10kV

|, =2000A> 1 =1212.47A

n2 2 2
_ +101; +1;

=111.86(KA)? - 5
12

Qk :Qp
(K1) = (50x 2)® =10000(kA)* - s

(Klw)* > Q,



i Foxit PDF Editor 8835
K2 P8 (c) by Foxit Software Company, 2003 - 2009

TH T

V21K, =2 x2x90 = 254.52kA > i, = 24.96kA

4.4
3 110KV
(1) 110KV TYD-110
JDCF-110
0.8, =88kV <U,, =110kV <1.2U,, =132kV
110/+/3V
(2)35kV JDZXW-35
0.8U,, = 28KV <U,, =35KV <1.2U,, = 42kV
110V
(3)10kV JSZK1-10F
0.8U,, =8kV <U,, =10kV <1.2U,, =12kV
110V
4.5
(1)35kV RXW-35/0.5

U, =35kV =U,, =35kV
S, = 2000MVA > S"'=341.29MVA

(2)10kV RN2-10/0.5



g Foxit PDF Editor S84

K2 P8 (c) by Foxit Software Company, 2003 - 2009
T H T .

U, =10kV =U,, =10kV

S,. =1000MVA > S"'= 207.84MVA

4.6
4.6.1
€y | g max S(mm?)
Igmax
Iy
e <1,
@
I:x:
522k,
C_
K, ——
3) (35kV )
u, >U,
ulj — (kV)
U, =84km 3r(L+ 0.301,,2
Jor r
K—— 1 0.96
m —— , 0.98 0.93
0.87 0.83

o ——

f——
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SR T,
a——
C)
GXU Z(jl’
GXU
4.6.1
(1)110kv
110kV 68000kW 25
| gy = 08099 _ 356,924
® J3x110
=40
I max .
ymaag = — s 39892 _ 140.64A
©k 0.81
ky —
L6J—185 510A

I 3
s =185mm* > -=ft, K, :%\/3.4%1:4&%#

0.301, a 0.301

200

U, =84km dr(1+ lg—) =84x0.96x0.8x1x1.21x (1+ Ig
i Jor o Vv1.21x1 "1.21

=220.1kV >U  =110kV

38000/ 2

2)35kV | =——=2313.43A
( ) g max o5 \/é v, 35

I
I _ g max og — 31343 — 386.95A

gmHa0 e 0.81

)
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LGJ—185 510A

I 3
s =185mm* > =ft, K, :%\/3.43x1:84.91mm2

U, =84km,Sr(1+ 222 1g2) —84x 0.96x 0.8x1x 0.7 x (1+ — oot _1g 290
Jar J0.77x1 ~ 0.77
—148.6kV > U = 35kV
12500
3)10kV | = =227 _7217A
( ) g max o5 \/5)(10
I max .
lymaxy = — 2 = 217 _g90.9A
0K 0.81
LMY—110><10 1663A
I 3
5 =110x10mm’ > = ft, K, :9'7%—;10«/3.43x1=186.92mm2
1=100cm a=30cm B=1 W,=24cm’

2 2
c, =1.76x107° x'—ijhﬁ 17610 x 20
aw 30

x 24.96% x1=12.46kg / cm®

X

o, =500-700kg/cm?
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SH T .
5
1 4
30m 99m 68m 6732m°
110kV 12.5m 35kV 13.5m

r.=(@.5h-2h)p

p— h=30m p=1

Na =T =Nhe =y (15X30_ 2X135) =18m

b, , =1.5(30 —ﬂ —13.5) =3.54m
7x1
68
b, ; =b,, =1.5(30-——--13.5) =10.19m
7x1

b, , =15(30-—2_12.5) = 5.04m
7x1

b, , =15030-22 _125)=0.75m
7x1

02 - -10
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110kV
CAD
110kV
CAD

PT CT
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[1] 1989 12 1

[2] 1998 10

[3] 1995 11 1

[4] 1987 6 2

[5]

2001 10 1

[6] 2002 1 3

[7]

2003 8 1

[8] 1996 1 1

[9] 1999 1 1
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*k%x *

*k*x

**k%k
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