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Fig.1 Flowchart of TSC approximation algorithm considering connection modes at low voltage side of substation
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Fig.2 Connection mode of single bus with three segments
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Fig.3 Connection mode of single bus with four segments
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Fig.4 Connection mode of single bus with six segments
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Table 1 Results of N—1 verification for feeders

at operating point W,

MA MAN-1 | B BAN-1 | B BNl
% RRSE | BT RRSE | BT RBAR

1 Y 17 Y 33 Y

2 Y 18 Y 34 Y

3 Y 19 Y 35 Y

4 Y 20 Y 36 Y

5 Y 21 Y 37 Y

6 Y 22 Y 38 Y

7 Y 23 Y 39 Y

8 Y 24 Y 40 Y

9 Y 25 Y 41 Y

10 Y 26 Y 42 Y

11 Y 27 Y 43 Y

12 Y 28 Y 44 Y

13 Y 29 Y 45 Y

14 Y 30 Y 46 Y

15 Y 31 Y 47 Y

16 Y 32 Y 48 Y
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Table 4 Calculation results of TSC

i A5 B 3 R HE A 2R 2 TSC/(MV-A )
1 $1.8,.8; R 3 4k 182.6
2 Sy R 4 73B,S, .85 R 3 1B 184.0
3 S, RH 6 43Bt,S, .S; R 3 B 185.9
4 S, K 6 43BE,S, .Sy R 3 4Bt 184.1
5 Sy R 6 43BE,S, .S, R 3 4Bt 183.0

RS ETHEAARHIBER

Table 5 Load distribution of main transformers
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Table 2 Results of N—1 verification for transformers
at operating point W,

FA FAE N-1 K45 31 FA5 T N-1 K25 3
T, Y T Y
T, Y T, Y
T, Y Ty Y
T, v T, v
Ts Y

=3 THER W BET N-1 BEfRfakdtk
Table 3 Transferred load under N—1 fault of main transformer
at operating point W,

s FARFTH AT/ (MV - A)
1 L 2 L 3
T, 23.8 25.2 27.1
T, 23.7 23.7 23.7
T, 23.7 23.7 23.7
T, 23.5 23.5 23.5
Ts 20.4 20.4 20.4
Ts 225 225 2.5
T; 13.6 13.6 13.6
Ty 14.2 14.2 14.2
T 17.2 17.2 17.2

T/ (MV-A)
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Table 6 Load of each feeder with all buses

separated into three segments

F15

T T, T, T, Ts T, T, Ty T,
" o0 78 0 80 94 0 0 0 0
T, 40 0 78 80 0 0 0 39 0
T, 0 78 0 0 40 80 39 0 0
T, 39 78 0 0 79 39 0 0 0
Ts 42 0 41 80 0 41 0 0 0
T, 0 0 76 38 111 0 0 0
T, 0 0 78 0 0 0 58 0

Ty 0 5.6 0 0 0 0 5.8 0 2.8
Ty 4.0 0 0 0 0 9.1 0 4.2 0

i F7.6+3.8+11.1=22.5(MV-A) it T, kA4 N-1
WS T, fifaihy 22.5+9.1=31.6(MV-A) >31.5
MV-A N-1 KB AT,

PEIARGE ARG  PATRIL RS 3 28, i e A 45
Ao [FIERTAG 3 4 R FHBEZR 3 70 BT I Y TSC
SRk EAR ARG . TSC W3 4;TSC F By 728

Bigk RO/ || Bk BEkOnT/ || Bk BRI/
iy (MV-A) || i (MV-A) || 4% (MV-A)
1 4.0 17 3.9 33 3.8
2 3.8 18 3.9 34 3.8
3 4.0 19 4.0 35 35
4 3.9 20 3.9 36 2.9
5 3.9 21 3.9 37 2.9
6 3.9 22 3.9 38 3.9
7 3.9 23 3.9 39 3.9
8 4.0 24 3.9 40 2.9
9 4.0 25 4.2 41 2.9
10 4.0 26 4.0 42 2.8
11 3.8 27 4.0 43 2.8
12 4.0 28 4.1 44 2.8
13 3.9 29 4.1 45 4.1
14 4.0 30 3.8 46 4.1
15 4.0 31 3.8 47 3.6
16 4.0 32 3.8 48 5.4
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Table 7 Load of each feeder with buses in S, separated into four
segments and buses in S, and S; separated into three segments

Bigk  BEkGAnT/ || Bk RO/ || MR BRI/
ity (MV-A) || gi's (MV-A) | i (MV-A)
1 4.0 17 3.9 33 3.8
2 3.8 18 3.9 34 3.8
3 4.7 19 4.0 35 35
4 4.7 20 3.9 36 2.9
5 4.1 21 3.9 37 2.9
6 3.9 22 3.9 38 3.9
7 4.0 23 3.9 39 3.9
8 4.0 24 3.9 40 2.9
9 4.0 25 4.1 41 2.9
10 3.9 26 3.9 42 2.8
11 3.9 27 4.2 43 2.8
12 3.9 28 4.1 44 2.8
13 3.9 29 4.1 45 4.2
14 4.0 30 3.8 46 4.0
15 4.0 31 3.8 47 3.6
16 4.0 32 3.8 48 5.4
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Table 8 Transferred load under N—1 fault of main

transformer with all buses separated into three segments

ffa;/ (MV-A)

% T T, T, T, T, T, T, T, T,
T, 0o 78 0 78 82 0 0 0 0
T, 77 0 40 80 0 0 0 40 0
T, 0 78 0 0 40 80 39 0 0
T, 39 78 0 0 79 39 0 0 0
Ts, 42 0 41 80 0 41 0 0 0
T, 0 0 76 38 1.1 0 0 0 0
T, o o0 78 0 0 0 0 58 0

Ty 0 5.6 0 0 0 0 5.8 0 2.8
Ty 4.1 0 0 0 0 9.0 0 4.1 0

HAZHLEG S SR H] 4 73 BURZR, AL S, (S, R
H 3 oy BURZS , 3R 9 55 L AT al M EAE T, P it
TijH Ny 7.8+8.0+9.4=25.2(MV+A) . L5483 AT 0
IELIEAT AL T, SRR g A E AT DU 1 B
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3 A e Rl A2 Ty, A 4 EA2 T, K917
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Table 9 Partial transferred load under N-1

fault of main transformer with buses in S; separated
into four segments and buses in S, and S; into three segments

fifar/ (MV-A)

o, o, o1, 1, 1, T, T,
T, 0 7.8 0 8.0 9.4 0 0 0 0
T, 4.0 0 7.8 8.0 0 0 0 3.9 0
T, 0 7.8 0 0 4.0 8.0 3.9 0 0
T, 3.9 7.8 0 0 7.9 3.9 0 0 0
Ts 4.2 0 4.1 8.0 0 4.1 0 0 0
T 0 0 7.6 3.8 11.1 0 0 0 0
T, 0 0 7.8 0 0 0 0 5.8 0

Ty 0 5.6 0 0 0 0 5.8 0 2.8
Ty 4.0 0 0 0 0 9.0 0 4.2 0
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Table 10 Transferred load under N-1 fault of

main transformer with buses in S, separated into
six segments and buses in S, and S; into three segments

i fif/ (MV-A)
T T, T, T, T5 T,

6

T, T, T,

T, 0 49 78 50 94 0 0 0 0
T, 4.0 0 7.8 8.0 0 0 0 3.9 0
T, 39 4.0 0 0 40 79 39 0 0
T, 39 78 0 0 79 39 0 0 0
Ts 4.2 0 41 8.0 0 4.1 0 0 0
Ts 0 0 7.6 38 11.1 0 0 0 0
T, 0 0 7.8 0 0 0 0 5.8 0

Ty 0 5.6 0 0 0 0 5.8 0 2.8
Ty 4.0 0 0 0 0 9.0 0 4.2 0
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Table 12 Load distribution of main transformers

LA s/ (MV-A)
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Table 11 Calculation results of TSC

T A5 S I R R TR =X TSC/(MV-A)
a MR 3 B 182.6
SRR 4 4B 184.3
¢ SR 6 5B 187.0

N
B it B b Hii o
T, 23.8 25.5 25.8
T, 23.7 23.7 23.7
T 23.7 23.7 23.7
T, 23.5 23.5 23.5
Ts 20.4 20.4 22.2
T 22.5 22.5 23.1
T, 13.6 13.6 13.6
Ty 14.2 14.2 14.2
Ty 17.2 17.2 17.2

FRI13 EM45EBEET N-1 HERTTHHERE
Table 13 Transferred load under N—1 fault of main transformer
with all buses separated into four segments

i/ (MV-A)

B T, T, T, T, Ts Ts T, Ty Ty
T, 0 7.8 0 8.0 9.7 0 0 0 0
T, 3.9 0 7.8 8.0 0 0 0 4.0 0
T 0 7.8 0 0 40 80 39 0 0
T, 39 178 0 0 79 39 0 0 0
Ts 4.0 0 4.1 42 0 8.1 0 0 0
T 0 0 7.6 3.8 11.1 0 0 0 0
T, 0 0 7.8 0 0 0 0 5.8 0
Ty 0 5.6 0 0 0 0 5.8 0 2.8
Ty 4.1 0 0 0 0 9 0 4.1 0

F 14 £W6 rEET N-1 BEATRERHR
Table 14 Transferred load under N—1 fault of main transformer
with all buses separated into six segments

fifar/ (MV-A)

A2 T, T, T, T, T, T, T, T, T,
T, 0 50 39 80 89 0 0 0 0
T, 3.9 0 7.8 8.0 0 0 0 4.0 0
T, 39 7.8 0 0 4.0 8.0 0 0 0
T, 0 7.8 0 0 79 1.8 0 0 0
Ts 4.4 0 45 49 0 8.4 0 0 0
T 0 0 78 7.8 75 0 0 0 0
T, 0 0 7.8 0 0 0 0 5.8 0

Ty 0 5.6 0 0 0 0 5.8 0 2.8
Ty 4.1 0 0 0 0 54 3.6 4.1 0
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Table 15 Calculation results of TSC

AR B UG A 42T 2K TSC/(MV-A )
MR 3 41 B 182.6
S, N6 4rBE,S, Sy 3 4B 185.9
S,.S, H643BE,S;, 3 4rEk 186.8
AW 6 4 Brikdk 187.0
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Review of modeling of wind speed-power characteristic curve for wind turbine
YANG Mao, YANG Qionggiong
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract : The wind speed-power characteristic curve is the basis for the design of wind turbine ,and it is also an im-
portant indicator for assessing the unit performance and generation ability. The definition, concept and basic features
of wind speed-power characteristic curve are introduced,and the modeling methods for the curve are elaborated from
four aspects, i.e. parameter method, nonparametric method, discrete method, and random method. The evaluation
method for modeling accuracy is analyzed and also the problems currently faced during modeling and the develop-
ment directions needed to be deeply researched are proposed.

Key words: wind speed-power characteristic curve ; parameter method ; nonparametric method ; discrete method ;
random method ;model building
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Calculation and analysis of total supply capability of distribution network considering
connection mode at low voltage side of substation
XIAO Jun',LONG Menghao' ,CHENG Min®,ZU Guogiang'
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract ; Aiming at the problems of the existing TSC ( Total Supply Capacity ) model which can not reflect different
connection modes at the low voltage side of substation and the priority transfer of main transformer after N—1,a TSC
algorithm for distribution network is proposed based on N — 1 simulation approximation, which considers the
connection mode at the low voltage side of substation. A distribution network case is built according to the typical
connection modes at the 10 kV low voltage side of high voltage distribution substation , the variation rule of TSC along
with different connection modes at the low voltage side and the influence mechanism of the connection modes on TSC
are researched. Simulative results verify that the TSC obtained by the proposed method is of higher accuracy.
Key words :total supply capability ; distribution network ; electric substations ; connection mode at low voltage side;

N-1 approximation algorithm





