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Research and design for low voltage motor thermal overload protection device

ZHANG Tianpeng', ZHAI Yafang', HAO Shenjun’
(1. School of Electronic Information & Electrical Engineering, Anyang Institute of Technology, Anyang 455000, China;
2. XJ Electric Co., Ltd., Xuchang 461000, China)

Abstract: Based on the analysis of the current inverse-time characteristic model and the heat accumulation model, a
thermal overload protection device is presented considering the low voltage motor thermal overload protection. The
overall structure, hardware design and protection algorithm are analyzed, and the results of testing and inspection are
given. The experiments show that the protection device has higher detection accuracy, thus it is able to fully meet the low
voltage motor thermal overload protection needs.
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Fig. 1 Structure of the hardware circuit design
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Table 1 Test results of current inverse-time model

Rk ek e BN WG E
0.147, 30A  859.7ms  885.0ms  2.94%
Ty 40A  50L5ms  525.0ms  4.69%
=20 A 50A  3785ms  3955ms  4.49%
T, =50 ms 60A  3151ms  3298ms  4.67%
13.57, 75A 270005 270.44s  0.16%

= ) -1 10A 135005 135085  0.06%
L5 A 20A 45005 45025 0.04%
T,=10s 40A 19295 1931s  0.10%
807, 0.75A  6400s  6508s  1.69%

= ny -1 1A 2667s 26965 1.09%
0.5 A 2A 533 537s  0.75%
T,=ls 4A 1.27 s 1295 1.57%
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Table 2 Test results of heat accumulation model

HE I/, migH  WREER wE
Ki=0.5 1.5 5229 53.28s 1.89%
K>»=3 2 20.71s 2097 s 1.26%
I=5A 3 7.60s 7.70s 1.32%
=1 min 5 2.51s 2.59s 3.19%
Ki=1.0 1.5 52245 53.10s 1.65%
K>»=3 2 20.71s 2093 s 1.06%
I=5A 3 7.60s 7.68s 1.05%
=1 min 5 2.51s 2.55s 1.59%
Ki=1 1.5 104.58 s 106.22 s 1.57%
Ky=6 2 4142 41.87s 1.09%
I=5A 3 15.19s 1533s 0.92%
T=2 min 5 5.02s 5.08s 1.20%
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