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Design and Research of Installation Diameter of Post Insulator for Dry-type Air-core
Reactor
ZHANG Zhiwei, WU Yukun, LUO Fuquan, ZHANG Xiong
(Tianjin Jingwei Zhengneng Electrical Equipment Co., Ltd., Tianjin 300350, China)

Abstract: To enhance the stability of the support system for dry-type air-core reactors and ensure that the post insulators can
withstand compressive loads as much as possible while reducing bending loads, a method of positioning the installation
diameter of post insulators based on the principle of moment balance is presented. Firstly, the main coil is cut in half along
the central axis, taking the main coil after the half cut as the research object, the coil is spread out, and then the moment
equilibriums theory is used to calculate the installation diameter. By comparing the differences in calculated values between
the centroid characteristics of 3D modeling software and the moment equilibriums theory, the influence of spreader bar on
the installation diameter value is analyzed. Taking a type of UHV dry-type air-core reactor as the research object, the finite
element simulation method is used to check the validity of the proposed method under the action of dead weight and
earthquake respectively. The results show that under the effect of dead load, the theoretical prediction values based on the
moment equilibriums theory proposed in this paper have high accuracy. Under the action of earthquakes, there is a slight
deviation between the theoretical prediction values and simulated values by FEM. Based on modal calculations, the reasons

for the slight deviation were further analyzed, providing a reference direction for subsequent optimization.

Key words: dry-type air-core reactor; post insulator; installation diameter; seismic performance; modal analysis
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Fig. 1 Diagram of installation diameter
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Fig. 2 Diagram of the main coil
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Fig. 3 Diagram of the main coil after half cut
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Fig. 4 Diagram of each packet after being tiled out
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principle
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Fig. 6 Outline diagram of a UHV air-coil reactor
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Table 1 Structure information of the coil of the

reactor
Al | AN (EES /¥ e o )
A=) /mm /mm R (grm)
1 3 050.00 3 129.65 1 453.468 745
2 3183.65 3234.96 1575.024 271
3 3 288.96 3338.70 1582.515 489
4 3392.70 3440.06 1584.790 744
5 3494.06 3541.08 1 488.232 058
6 3595.08 3635.42 1 573.664 255
7 3689.42 3731.26 1 590.152 208
8 3785.26 3822.24 1572.421 746
9 3876.24 3916.96 1 469.851 857
10 3970.96 4 009.81 1 587.780 422
11 4063.81 4107.01 1524.122 117
12 4161.01 4 205.15 1533.562 041
13 4 259.15 4 306.85 1447554 419
14 4 360.85 4 406.48 1 551.070 303
15 4 460.48 4 506.49 1 550.368 920
16 4560.49 4 609.68 1 468.245 838
17 4 663.68 4710.25 1562.571 141
18 4764.25 4815.24 1568.354 514
19 4869.14 4 959.28 1474.750 725
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Fig. 7 Centroid features read in 3D modeling software
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Table 2 Data table for calculating mounting pitch diameter based on torque balance principle

K 2T J3 Al B 3 ) 8 6 7 Y RO SRR S R Ay AR TR ME, LR 2,
+

@;jijg% ai/mm b,/mm O.S(bi'ai)(bi+ai)2 (bi'ai)(bi+ai)
1 1525.000 | 1564.825 190 105 006.5 123 052.280 600
2 1591.825 | 1617.480 132 118 613.9 82334.719 770
3 1644.480 | 1669.350 136 554 570.4 82 414.952 100
4 1696.350 | 1720.030 138 192 363.3 80 899.878 400
5 1747.030 | 1770.540 145 448 126.3 82 698.070 700
6 1797.540 | 1817.710 131811 278.4 72 919.592 500
7 1844.710 | 1865.630 143998 875.7 77 620.312 800
8 1892.630 | 1911.120 1337614125 70 331.337 500
9 1938.120 | 1958.480 154 567 944.1 79 334.776 000
10 1985.480 | 2004.905 154 653 812.4 77513.228 620
11 2031.905 | 2053.505 180 258 208.6 88 244.856 000
12 2080.505 | 2102.575 193092 176.7 92 320.575 600
13 2129.575 | 2153.425 218 753 261.3 102 149.550 000
14 2180.425 | 2203.240 219 212 438.6 100 013.317 000
15 2 230.240 | 2253.245 231219 088.2 103 142.572 400
16 2 280.245 | 2304.840 258 530 397.3 112 770.165 600
17 2331.840 | 2355.125 255 758 259.3 109 135.980 000
18 2382.125 | 2407.620 292 448 774.7 122 114.548 800
19 2434570 | 2479.640 544 208 079.4 221 483.444 700
kAN 3854692 687.6 | 1880494.159 00
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BT = YR AT 5T 0 FFAE B X 22

S o ¥

oo

TIARAE 5 2 T 1 A e BT B 2 2
R AES R 3, HWEEMNA
09%, Ui B FARL el b4 2k a0 T 223
RHIZIANK I, 72 PR T 2231
I, WSR2 A B o

R 3 AATETRROZETREFER)E
Table 3 The value of the installation pitch

diameter (radius) calculated by different methods
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B: Static Structural

User Defined Result 3

Expression: BEAM_BENDING_MSUM
Time: 15

1.254e5 Max
1.1416e5
1.0292e5
91683

80445

69207
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35493

24255 Min

(a) R=1 650 mm

B: Static Structural

User Defined Result 3

Expression: BEAM_BENDING_MSUM
Time: 15

52895 Max

47072
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492.29 Min

(c) R=1 850 mm

B: Static Structural
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(b) R=1 750 mm
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B: Static Structural
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Expression: BEAM_BENDING_MSUM
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(e) R=2 050 mm

B: Static Structural

User Defined Result 3

Expression: BEAM_BEMDING_MSUM
Time: 15
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86854
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59617
52808
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(9) R=2 250 mm

(f) R=2 150 mm

B: Static Structural
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Expression: BEAM_BENDING_MSUM
Time: 15
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2.6149e5
2.1614e5
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34729 Min

(h) R=2 350 mm
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Fig. 8 Under the action of self-weight, the bending moment contour of the pillar insulator

corresponding to different installation diameters

(R is the radius value corresponding to the corresponding installation pitch)
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Fig. 9 The bending moment data of the pillar
insulator corresponding to different installation

diameters under the action of self-weight
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Fig. 10 The seismic response spectrum curve

diagram of the soft site (0.2 g)
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5.078e7 Max
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1.2237e7
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(a) R=1 650mm

User Defined Result
Expression: BEAM_BENDING_MSUM

4.6549e7T Max
4,1995e7
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1.9044e7
1.458e7 I

1.0117e7
5.653e6 Min

(g) R=2 250 mm
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Expression: BEAM_BENDING_MSUM

(f) R=2 150 mm

(h) R=2 350 mm
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Fig.11 Under the load combination, the bending moment contour of the pillar insulator corresponding

to different installation diameters

(R is the radius value corresponding to the corresponding installation pitch)
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E: Modal

Total Deformation
Type: Total Deformation
Frequency: 1.1328 Hz
Unit: mm
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Fig.13 The first-order vibration mode(R=2 150
mm)
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Fig.14 The second-order vibration mode(R=2 150

mm)
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Fig.15 The third-order vibration mode(R=2 150

mm)
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