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Optimum model for substation’s economical capacity
and the configuration of transformer under different load density
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Abstract: Using economic and technical parameters of transformers and transmission line both in operation and under construction,
as well as the impact of multilevel network involved, this paper establishes an optimization model for economical substation capacity
on the basis of optimization theory and the basic economic principle. According to the calculation model established, four types of
110/10kV transformers with different rating capacity are studied, the economical capacity and the economical load density interval
under different load density are obtained, which verifies the validity of the model. The model also can be used as a reference for power
system planning.
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Fig.1 *“Hand in Hand” connection of three substations
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Fig.2 “Hand in Hand” connection of four substations
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Tab.1 Parameters of 110/10 kV transformers

TEBEE/MVA 31.5 40 50 63
a, /777 2000 2050 209 | 2130
b,/ (JITLMVA) 125 103 9% )
a, A7ukm 90 90 90 90
b, /A t/km MVA 3.8 3.5 32 3.0
a,/ Jizu/km) 20 28 33 40
el 2
b, /U3 7Ukm mm’) | 465 0.163 0.161 0.160
K (Mwmvas) 0.008 5 0.008 0.0078 | 0.0072
K/ Gawmva) | 0053 0.050 | 0.0047 | 0.045
cu
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Tab.2 Economic capacity of 110/10kV transformers on different

load density
ik ZErAas SHARR S%FEE ZHER
/ Cmw/km??) | 31.5MVA 40 MVA 50 MVA 63 MVA
1.5 4832 49.54 52.83 55.29
3.0 60.41(2) 63.21 67.65 70.32
5.0 67.50 75.37(2) 84.72 92.30
7.0 82.96 91.55 | 101.03(2) 109.52
8.0 92.43(3) 104.22 110.37 118.5
10 —_— 124(3) 131.51 136.42(2)
12 —_— - 152.65(3) 165.21
15 — — _ 192.3(3)
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Tab.3 The economical load density interval of substations

TN EERRE REIZ TR EEXE
/ (MW /km?)
2*31.5 MVA 2.817-3.481
3*31.5 MVA 7.363-9.407
2*40 MVA 4.770-6.095
3*40 MVA 8.784-11.224
2*50 MVA 6.237-7.969
3*50 MVA 10.656-13.616
2*63 MVA 6.696-8.556
3%63 MVA 13.338-17.043
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A EAER S LBt RE A, 30 A XOE S iR A
HRTLLAF) 18 MW/k? . B AT HI X BB K T &
E9 MW/km?, FEE 3X31.5 MVA 25 7%
R 9.407 MW /km? B&/RIE, KBAZEH
WEEY A, WIEE 3 AW A X T 5
ERERAE, AT H: MRMAsEE T 6.095
MW /km?® 5 X2 PCE By AN 40 MVA /)
BIEAE; BRATEEKRT 6.095 MW/km? /M T
13.616 MW /km’ (I X B Z BT ENA 50
MVA KA R 2%; WA fuf7 % B KT 13.616
MW /km? [ [X 3828 B3 2R H M A 63 MVA H)ZE
E5%.
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