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ABSTRACT: In large-scale new energy outgoing transmission
systems, many new energy power plants and collection stations
are involved, and the power grid structure is highly intricate.
This complexity gives rise to the situation where the multiple
renewable energy stations short circuit ratio(MRSCR) fails to
reach the standard requirements. Regarding the configuration
of distributed synchronous condensers within new energy
power plants to elevate the short-circuit ratio, two aspects are
usually involved: the site selection of synchronous condensers
and the capacity configuration. Based on the comprehensive
compensation demand degree of node MRSCR and the
predicted value of synchronous condenser configuration
capacity, this paper proposes a composite index-based method
to configure distributed synchronous condensers. This method
considers both the site selection and capacity determination of
synchronous condensers. The specific implementation plan is
as follows: firstly, the MRSCR of each node in the new energy
power grid and the interaction factor between nodes are
calculated, and the comprehensive compensation demand
degree index of the MRSCR for each new energy station is
obtained; then, the node with the most significant
comprehensive compensation demand degree index of the

MRSCR is selected to configure the synchronous condenser

and the required synchronous condenser capacity is determined.

The MRSCR is recalculated after the configuration of the

synchronous condenser until the target is met. Finally, a
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simulation model of a high proportion new energy-sending end
system is established, and the improving effect of different
configuration methods on the MRSCR is studied and the
effectiveness of the composite index-based optimization
configuration method for distributed synchronous condensers is

verified.

KEY WORDS: new energy; multiple renewable energy station
short circuit ratio; synchronous condenser; composite index;

optimal configuration method
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Fig. 1 Schematic diagram of the unconnected condenser
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Fig. 2 Synchronizer access schematic diagram
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Fig.3 New energy delivery structure diagram
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Fig. 4 Condenser access to new energy sending end

network
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Fig. 5 Flowchart of optimization configuration method for
synchronous condenser
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Fig. 6 New energy grid architecture diagram
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Table 1 Renewable energy station terminal node number
and short circuit ratio parameters

A di's  FENAE/MW A E/MVA MRSCR A
HrREE G1 1 100 475.23 126  0.079
WREH G2 2 50 316.05 140 0.042
WREH G3 3 100 648.51 123 0.062
WREMR G4 4 50 345.74 149  0.018
R GS 5 100 470.24 143 0.027
WREH G6 6 50 258.34 1.08 0216
WREH GT 7 50 373.25 124 0.095
WREVH G8 8 50 264.05 1.08 0212
WREH G99 50 413.58 128  0.0873
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Table 2 Configuration scheme based on composite index

EARIHL R 7% f/Mvar
%1% 6 50
2% 8 30
%34 7 30
¥4k 3 50
%54 1 20
%6 % 2 10
974 9 10
x3 ETESERLERTRERKL
Table 3 Node short circuit ratio based on composite index
configuration
TR 0 1 2 3 4 5 6 7
1 126 128 129 135 138 1.66 167 1.68
2 140 141 1.41 142 143 1.43 1.67 1.67
3 1.23 125 126 127 156 158 1.58 1.59
4 149 150 151 .52 1.53 1.53 1.60  1.60
5 1.43 144 145 1.45 146 147 153 1.53
6 1.08 1.80 202 206 211 214 214 218
7 124 126 1.28 1.64 168 176 177 178
8 1.08 120 1.82 186 191 1.93 1.94 197
9 1.28 1.33 136 138 141 142 142 158
23 2.18
2.1 197
ke 19 168 1,78
% 17| LT s e 153 158
o 1.5 14
5] 126 1237 149 | 43 124 128
11 .08 1.0
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Fig. 7 Short circuit ratio variation diagram based on
composite index configuration
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Table 4 Configuration scheme based on minimum short
circuit ratio

EAR UKL TR 2% 5 /Mvar
%1% 6 50
2% 8 50
%35 3 50
%A% 7 50
%55 1 50
%65 2 10
575 9 10
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Table 5 Node short circuit ratio based on the minimum
short circuit ratio configuration
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Table 6 Configuration scheme for two methods based on
capacity forecast values

T 0 1 2 3 4 5 6 7 RS BEEMICE T A RIREEILRCE Y A 25/ Mvar
1 126 128 129 132 140 192 192 194 B 6 6 50
2 140 141 141 142 143 144 167 168 525 8 8 30
3 123 125 126 154 157 159 160 161 EORE i 7 3 50
4 149 150 151 152 153 154 161 L6l Ak 3 7 30
5 143 144 145 146 147 147 153 153 CRE 1 1 20
6 108 180 206 212 216 220 221 225 Hok 2 9 10
7 124 126 128 130 18 195 196 198 LNk 9 2 10
8 108 120 205 2100 215 219 219 223 R 6 T, 2 FlhOVETESE 3. 6 Rt AHNLIE
08 1 L6 L A A0 140 160 HETT SN . 2T AR POIME 75 S (R R B LU B
25 VEAE T #EIEAOEFE HR AT s (R B L AR 17 450
23 223 223 R TR
21 o A 18\98/ #=7 ETARETNMMENRKERLEER SN TSGR
319 : 178 Table 7 Minimum short-circuit ratio configuration based
§ i 1.&'68 o118 s 197 e on capacity forecast value for each node's short-circuit ratio
2z ; 1-67\1_59715\ o AN WA 0 12 3 4 s 6 7
L4 1 126 128 129 131 138 166 1.68 1.68
126 12371 14 124 128
13 2 140 141 141 142 143 143 144 167
- /\)/\\V\D)/ 3 123 125 126 153 156 158 159 159
4 149 150 151 152 153 153 154 160
0y 2 3 4 s 6 7 8 9 5 143 144 145 146 146 147 147 153
5 g 6 108 1.80 202 208 211 214 218 2.18
—o RIE AL o TS AT TR e 7 124 126 128 130 168 176 178 178
§ 2 MEE S LIS A M R 8 108 120 1.8 187 191 193 197 197
9 128 133 136 139 141 142 158 1.58

Fig. 8 Comparison of short circuit ratio improvement
effect with two configuration methods
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