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Dynamic load safety margin evaluation and load control methods for a power substation
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2. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging University, Chongging 400044, China)

Abstract: To study the load safety margin of a power substation under maintenance or fault, a calculation model of the
load capacity of the substation and a load control method considering the dynamic capacity of the equipment are proposed.
First, a dynamic current-carrying capacity calculation model of the main equipment of the power substation is established
according to the loading guide and temperature rise limitation. This helps obtain the dynamic capacity of the equipment.
Second, the power supply capacities of the substation system and each busbar load point in its recent topology connection
mode are determined by adopting the maximum flow method and considering the load transfer within and between the
power substations. Then the load safety margin or overload amount are determined according to the current load level.
Third, the corresponding load control method is taken according to the load situation, so as to ensure the power supply
relying on the load priority when the power supply requirements are not met. The excess load is removed to guarantee the
safe and stable operation of the system. Finally, the case study shows that the proposed method can put forward the
corresponding load transfer or load removal strategies for various outages, and fully excavate the power supply capacity
of the substation system and improve the power supply reliability at the same time as ensuring the safety of the main
equipment.
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evaluation of power substation
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Table 5 The 24-hour power supply capacity and load control measures of the power substation under transformer T1 outage
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Table 6 Safety margin and load control measures when 110 kV interconnect switch 1 is outage
. BERBLY BRERBL W T1ak T2/ ARGt GEMEIMVA B g 45 )
] T3/MVA T4IMVA y
MVA MVA MVA BEIIMVA BRRER | BERER I 5t
5:00 30 40 45.47 56.84 56.79 159.09 60.94 73.62 —
6:00 30 40 4555 56.93 56.88 159.37 61.09 73.82 —
7:00 42 53 45,51 56.88 56.84 159.23 49.02 60.72 —
8:00 40 50 45.35 56.69 56.64 158.68 50.70 63.33 —
9:00 48 60 44.61 55.76 55.76 156.13 41.22 51.52 —
10:00 60 80 44.06 55.08 54.98 154.12 28.13 30.06 —
11:00 58 76 43.79 5474 54,69 153.21 29.58 33.42 —
7 BREL LS BFERMREME S AREHTHIEIE
Table 7 Safety margin and load control measures when interconnected line 5 is outage
. BREEGBL N BRERBiN T1E(T2/ T3IMVA TAMVA RYtEE ) "i%%@g/l\ﬂvp‘\ ﬁﬁ?*”
MVA MVA MVA MVA BRAEL BEZEC I 1t
5:00 30 40 4547 56.84 56.79 159.09 60.94 73.62 —
6:00 30 40 4555 56.93 56.88 159.37 61.09 73.82 —
7:00 42 53 45,51 56.88 56.84 159.23 49.02 60.72 —
8:00 40 50 4535 56.69 56.64 158.68 50.70 63.33 —
9:00 48 60 44.61 55.76 55.76 156.13 41.22 51.52 —
10:00 60 80 44.06 55.08 54.98 154.12 28.13 30.06 —
11:00 58 76 43.79 54.74 54.69 153.21 29.58 33.42 —
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Fig. 7 Load feeders connected to busbar section |
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Table 8 Priority of load feeders on bus section |

L% ZiE U RIMVA AEZ
L1 4.4 5
L2 23.7 3
Ls 30.62 2
La 0.8 7
Ls 11.28 4
Le 33 1
L7 3.63 6

*9 TEHE T FESHEBEENT EYIBRAGER
Table 9 Insufficient power supply capacity and load
removal due to transformer T1 outage

I ] RGHLHRESI/IMVA PI i ABIMVA VIR
10:00 154.12 7.94 Lss L7
11:00 153.21 6.21 Lss L7
12:00 152.21 2.48 L4
14:00 151.30 3.76 L4
15:00 150.39 3.03 L4
16:00 151.44 0.72 L4
17:00 152.48 5.41 L4
18:00 154.44 3.86 L4
19:00 155.21 1.63 L4

® 10 REEFS OB NMAEEHREFEEYIRRAEIER
Table 10 Load removal amount without considering dynamic
loading capacity and load transfer control conditions

KEEBEHETEAEN R e L SR

i) ARG Ikt ARGk Y4
fit JIIMVA AEIMVA  fEIIMVA  BRE/MVA

10:00 150 12 154.12 15.94
11:00 150 10 153.21 14.21
12:00 150 6 152.21 10.48
14:00 150 7 151.30 11.76
15:00 150 6 150.39 11.03
16:00 150 4 151.44 8.72
17:00 150 9 152.48 13.41
18:00 150 8 154.44 11.86
19:00 150 6 155.21 9.63
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