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Strain detection method and strain characteristics under
low temperature for dry-type air-core reactor

ZHAO Chunming', LENG Jun', YANG Jingying', WANG Yonghong’, ZHUANG Yu’,
YU Qunying', YANG Daiyong', LI Shouxue', ZHAI Guangiang'
(1. State Grid Jilin Electric Power Research Institute, Changchun 130021, China; 2. Electrical and Electronic
Engineering College, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: To research the strain characteristic and its measurement method of encapsulation insulation for dry-type air-core
reactor, the methods of making test model, embedding sensor and strain gauge, and calculating strain were studied. A test
model was made and a test system was built, and the internal strain of encapsulation was studied during the process of
reducing temperature and applying current at different low temperatures. The results show that the circumferential thermal
expansion coefficient of the encapsulation insulation is less than the axial thermal expansion coefficient and there is
anisotropy, which makes the circumferential strain larger than the axial strain. During the process of reducing temperature,
negative strain is produced by circumferential shrinkage of the encapsulation insulation, which decreases gradually with the
temperature decreasing, the decline rate gradually slows down in the same cabin temperature, and the value increases
significantly with the increase of temperature decline amplitude in different cabin temperatures. The axial strain is positive
when the cabin temperature is higher, which gradually changes to a negative value with the temperature decreasing, and the
change law also changes from gradually increasing to gradually decreasing with the temperature decreasing. During the
process of reducing temperature, the circumferential and axial strains have negative jumps many times, resulting in
shrinkage micro-cracks. The strain change during process of applying current is contrast to the process of reducing
temperature, with the increase of temperature, the circumferential strain increases gradually, the axial strain decreases
rapidly, and neither strain jumps. By calculating the maximum thermal stress, it is further verified that the circumferential
compression stress is larger than the compression strength of the epoxy glass fiber, resulting in the damage of encapsulated
insulation.
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Fig.1 The internal structure of encapsulate
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Tab.3 Properties of epoxy glass fiber material

P A A i 5
/GPa /MPa /MPa
Ja 7] 45 0.270 1370 42
A 14 0.091 23 110
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Tab.4 Maximum thermal stress during cooling and applying

current under different cabin temperatures

i Hill 7 2 /MPa JA 1R R 3/MPa
s P Jih i (G20 SR
0 3.2 -7.1 -125 358
-10 23 -5.6 -17.8 20.7
-20 1.9 -4.9 -32.6 3.9
=30 0.2 -5.0 -54.8 -10.5
-40 -4.4 -8.0 -68.3 -27.7
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