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Abstract

Transient recovery voltage (TRV) is one of the characteristics inherent in
the power system, and its maximum and increasing speed are important
factors that affect the switching process in the power system. When a
power system has characteristics of TRV, it means that the voltage is
higher than the tolerance range of the switches and the circuit breakers
may not interrupt the fault current. In this article, the types of overvoltages
in the power system have been investigated first. In the following,
overvoltages caused by switching (an important phenomenon in the power
network) are introduced. The importance of investigating this issue is the
effect of these overvoltages during the operation of power switches, which
are affected by the existence of different structures, the occurrence of
different errors with different waveforms and structures due to the
complexity of power networks. The presence of these different waveforms
will have a direct effect on the performance of the power switches, which
may not be able to withstand these stresses and the circuit may fail. On the
other hand, the failed operation of the keys in error conditions will have
the possibility of causing damage to the network during critical conditions.
In the continuation of this research, in order to observe the stresses
resulting from keying, case simulation has been done in EMTP_RV
transient mode software.
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TABLE 8-3 Specimen ANSI/IEEE Recovery Voltage Parameters of Definite-Purpose Circuit Breakers
(123 kV and Above)
Dermime-Purpose
TRV PARAMETERS DeFINITE-PURPOSE
RATED SHORT- AT 30% oF RaTen TRV PARAMETERS AT 7% OF
CIRCUIT AND Raren Recovery VoLTAGE SHORT-CIRCUIT CURRENT RatED SHORT-CIRCUIT CURRENT
Raren Maximum SHORT-TIME Peax Vourage,  TimE To CummeNt  Peax Voutage TiMETO  CURRENT Peak Time 1o
Vourage (V) KFacton Cusnewr (WA rms)  E, (V), Peax  Peax, T,(us) (kArms)  (KV), Peax  Peax (us) (kArms) Vourace (kV) PEAX (us)
245 1 63 431 520 19 487 30.3 44 505 438
362 1 40 637 775 12 720 40.7 28 745 63.2
362 1 63 637 775 19 720 371 44 745 55.7
550 1 40 968 1325 12 1004 490 28 1133 76.1
550 1 63 968 1325 19 1004 447 44 1133 639
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Standard values of TRV rep d by four pa for termi short-line fault and out-of -phase fault test duties.
Rated i TRV
s Fintpole | Amplitude First Thet i Time Time | Voltage | Time o
to clear factor reference @) delay
voltage value
Line Test duty factor voltage (L]
m e S . iy
No. . Ay ky "y o 4 w r v
d v w e s KV Lol
KV.rms pa pe A " » "
Col I Col2 Col 3 Cold Col § Col 6 Col 7 Col 8 Col 9 Col 10 Col Il Col 12
I 123 Terminal fault 15 140 [IE} % 2 24 2 n % 2
2 3 Short line fault 10 140 % k) i 152 2 8 2 2
3 123 Out-of-phase 28 125 188 " kil 482 2 o sl 167
1 145 Termmal fault 15 140 133 67 bl 2%8 2 67 3 2
] 145 Short line fault 10 140 89 “ 166 178 2 “ u 2
6 145 Out-of-phase 2 128 n 133 N f13d 2 m 8 167
7 170 Termmnal fault 15 140 156 ] 21 n 2 ] 4 2
8 170 Short line fault 10 140 104 2 194 28 2 2 % 2
9 170 Out-of-phase 2000 128 208 135 £y Ml 2 104 0 15
10 u*4s Termmal fault 15 140 s 1n 2 452 2 1n s 2
1 u£45 Short line fault 10 140 150 ] 0 300 2 % L 2
12 A4S Out-of-phase 2006) 128 300 198 So0 m 2 150 » 18
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