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In PTB 62, I discussed the problem of low-ratio CTs used on systems with high fault current, and I 
mentioned the IEEE working group report on this subject. Because of the emphasis in this report on 
making sure that CTs do not saturate, a number of people have become concerned about the operation 
of instantaneous ground fault relays connected to zero-sequence, or core balance, CTs. Because of this 
concern, Powell recently ran a series of tests to check the operation of typical CT-relay combinations. 
Two different relays were tested with each of two CTs. The relays were the GE HFC and the ABB IT. 
Electro-mechanical relays were chosen for the test because their higher burden places a greater load on 
the CTs. The CTs used were both made by ITI. The first Model 141-500, 50/5, C10 accuracy. The 
second was Model 143-500, 50/5, C20 accuracy. The test results are given in the table below. 

Time to trip at indicated current 
(ms) Relay Under 

Test 
Relay Pickup 

Setting 
Current 

Transformer 
Primary Pickup 

Current 
Pickup 600 A 1200 A 1800 A

141-500 15.8 A 39.3 34.85 24.05 36.9 
HFC 0.5 A 

143-500 13.6 A 36.35 33.75 27.05 31.95 
141-500 6.5 A 95.2 61.3 67.7 72.6 

IT 0.15 A 
143-500 5.4 A 132.4 56.3 60.0 68.9 

 
Both of these relays operated correctly and reliably with both CTs. However, we also tested a third relay, 
the ABB ITH, a high dropout version of the IT. We found that this relay was not reliable in this service. It 
picked up at quite low values, and operated well with primary currents up to about 150 A. At the higher 
currents, 600 A and up, it chattered quite badly and did not close its contacts for long enough to operate 
a circuit breaker. Asking around, I found that this relay had been recommended for 50 GS service some 
years ago, but its manufacturer (Westinghouse at that time) changed the recommendation when the 
chattering problem was discovered. Based on this information and the tests, Powell strongly 
recommends that the ITH relay not be used as a 50GS relay. 
 
Summarizing, both the HFC and the IT work quite well at primary ground fault currents up to 1800 A, 
even though the CTs are badly saturated at that current level. This circuit, with these CTs and relays, 
should not be used on solidly grounded systems with high ground fault current. For these systems, 
residually-connected relays should be used, or the zero-sequence CTs should have higher ratios. 
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