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Analysis of Influencing Factors of 10 kV Dry Type Iron Core Series Reactor
Fault Based on Equivalent Circuit and Temperature Field Model

ZHAO Zhong-yong' CHEN Yu' LI Yan§un® HAN Meng-yuan' YU Yue-giang'

(1. College of Engineering and Technology ~Southwest University Chongqing 400715 China;
2. Bishan Power Supply Branch of State Grid Chongging Electric Power Company Chongqing 402760 China)

Abstract  In the power system the series reactor is often used to limit short-circuit current and high-order harmonics in the power
grid. However due to the influence of insulation aging voltage fluctuation harmonic and external environment the reactor produces
defects in operation and even cause accidents such as burning or explosion. Among them harmonic and temperature rise are the impor—
tant factors causing insulation defects of the reactor. In order to provide an analysis idea of the influence of harmonics and temperature
rise on the fault of 10 kV dry-type iron core series reactor for its operation and maintenance taking a series reactor of CKSC-300/10-5
as an example through the establishment of its equivalent circuit and temperature field model the effect of two factors on the burnout
fault of the reactor was analyzed and studied. The results show that the harmonic is not the most direct factor to cause the burnout of the
reactor under the appropriate reactance rate. The temperature rise is not one of the direct factors to cause the burnout of the reactor
through the simulation analysis of the temperature field and the influence of other fault causes still needs to be further considered.

Keywords series reactor; fault; harmonic analysis; temperature field; simulation analysis

o 25 o 10
o 6_7 Al
740
89 1143
1 2021-01-25; 1 20210841
(51807166) ; ( estc2019jcyj-msxmX0236)
(1988—) o : N o E-mail:

zhaozy1988 @ swu. edu. cn.

www. stae. com. cn



15470 Science Technology and Engineering 2021 21( 36)
o 10 kV 1( a)
1( b) o
@D 10 kV
. @ X, =X,
o o nX, =R, R
14
® 35 kV X,
K =+ 1
v (1)
1
16 17 nX
' I, =1, 5 (2)
nX, - (1 -nK)X./n
18 2
- -(1 - X./
A LR (3
nX, - (1l -nK)X./n
K - L, nX, (4)
1920 "I I X, - (1 -n*K) X, /n
1, 1 -n’K) X,/
K = im _ ‘( nK) X, n‘ (5)

10 kV

kV

1.1

10 kV

; I, 1 aX, - (1 -n’K)X./n

10 kV

CKSC360/105 10 kV

o 10
n e n s Ry 10 kV
° X, R
X
Xe VXL
I, I,
1 10 kV
1 ° Fig. 1  Simplified circuit diagram and equivalent
10 kV ° circuit diagram on 10 kV side

www. stae. com. cn



2021 21( 36) : 10 kV 15471

'K K., Hz, V m’; W, W

cn

(1-n*K)X./n =0

n = /1/K (6) "
Pcu = 2 Ille ( 12)
izl
0. (12) 1, l A R, l
nX, - (1 -n’K)X./n =0 Q.
n= |-l Lk (7)
X. /X, P
9= (13)
o (13) v m’; ¢
nX, > [nX_ +nX, - X./n| I, >1, W/m'; P W
I <n < L (8) 2 ’
2X./X. + K K 2
nX, <InX, +nX -X./nl I, <1,
1 1 ( 2).
"X x v K " OANK (9)
(9) o
R = a, + a,f + a,f° (14)
(14) R Q;
n>/1/K o NN o
1.2 1.2.2
1.2.1 ANSYS Icepak
3 o
P =P, + P (10)
(10) :P kW; P,
KW P, kW. R, X, R,
PFe ;Xm
P, p. h R.(K) h
' X,(h) h R, (R)
Steinmetz
n 2212 h Xu(h) b
Pl“e = Ph +Pe = Chmmv-l-ceAmev = U(h) h
]
W[+ W, (11) 2
(11) G, , B, Fig. 2 Equivalent circuit model under power frequency
Wh; C y A m; f action of iron core reactor

e

www. stae. com. cn



15472

Science Technology and Engineering

2021 21(36)

3
Fig. 3 Three-dimensional temperature field simulation

model of iron core reactor
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Fig. 4 Local grid partitioning of core reactor model

Table 3 Physical property parameters of materials
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Table 4 Load data for dry reactor
kW kW
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0.0259 + 1.038 2.732
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Fig. 5 Temperature field simulation of iron core
reactor under base wave loss
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Fig. 6  Simulation results of temperature field of iron core reactor

under combined action of fundamental wave and harmonic loss
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