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Abstract – The testing is important to check that the design and performance characteristics of an equipment. Insulation resistance test, ratio test and polarity test are main important testing carried on current transformer. This paper deals with the analysis of the testing procedures and test result. So, there must be proper selectivity and application of current transformer at the various sites.   
Index Terms—IR test, Ratio test, Rated currents, Current factors

I. Introduction

Protective relays in a.c. power system are connected in the secondary circuits of current transformer and potential transformers. In current transformers, primary circuits is not controlled by condition of the secondary circuit. Hence primary circuit is a dominant factor in the operation of current transformer. Current transformer must be further classified into two groups: 

1. Protective current transformers used in association with relays, trip coils, pilot wires, etc.

2. Measuring current transformers- used in conjunction with ammeter, wattmeter, etc.

Current transformer is given as- Instrumental transformer used in conjunction with ammeter, overcurrent relay, etc. Current transformer step down current from high value to a low value. Their current ratio is substantially constant for given range of primary current and phase angle error is within specified limits. The VA rating of current transformer is small as compared with that of a power transformer.

II. Testing of ct’s
Test on CT’s can be classified as Type Tests and Routine Tests. Type tests are generally carried out at the manufacturing unit. At the field or substation, Routine tests are conducted on each CT before commissioning. There are three common tests which are carried out on all types of CTs- Ratio test, Polarity test, Insulation Test.

(1) Ratio Test- This is also called as ‘Turns Ratio Test’. 

The usual method to measure Magnitudes of primary and secondary currents near rated secondary current with a low value of secondary current.

(2) Polarity Test- If at any instant, current is entering the 

primary from P1 the current should leave secondary from terminal marked S1. A set-up shown in the figure show whether the polarity markings are correct or not. When the key is pressed, current enters the primary though terminal P1, the voltmeter connected as shown, should read positive.

(3) Insulation Tests- This is also called as ‘Insulation 

Resistance Test’. Specified power frequency voltages are applied to primary for one minute. Impulse tests are conducted on high voltage current transformers.

       For secondary circuit test, voltage of 2 kV, 50 Hz is applied for one minute between secondary terminals and ground.

As a rule, the ratio error is very important in protective current transformers, and phase angle error may be less important. 

As the relay time has reduced to the order of a few milliseconds is modern protective relays, the transient behavior of current transformers need more attention. In order to prevent saturation of current transformer cores during sub transient currents, larger cores and air gaps are introduced in CT’s for fast protective relay.

The standard specifications given by IEC and ISI cover several aspects about current transformers such as requirements, specifications, testing, application, terms and definitions, etc.  

The standard secondary voltage of CT’s is either 5A or 1A. The construction of CT follows a general pattern in which the primary has a few turns or a bar which is insulated from earth by means of porcelain. The secondary is wound on the circular core. The primary passes through the core.

The accuracy of protective transformer is specified by classification based on limits of ratio error and phase error. 

Some of the important terms are used while testing of CT’s are given as follows-

(a) Rated Primary Current- The value of primary current on which the performance of the current transformer is specified by the manufacturer.

It should be noted that normally current transformers have no continuous overcurrent rating. When selecting a current transformer, the rated primary current should be so chosen as to make it suitable for all but the momentary overcurrent that will occur in service. When intermittent overcurrent’s are frequent and serve, the manufacturer should be consulted as to a suitable current rating.

(b) Rated short time current (primary)- It is defined as r.m.s. value of a.c. component of current which the CT can carry for rated time without damage due to thermal or electrodynamics stresses.

The heating effect depends on the average r.m.s. value of the primary current and it’s duration of flow through the current transformer, whereas the mechanical stresses due to the electromagnetic forces set up in a current transformer depend on the peak value of the rated dynamic current.

(c) Burden- The value of load connected across the secondary of CT, expressed in VA or ohms at rated secondary current.

(d)  Rated Burden- The burden assigned by manufacturer at which the CT performs with specified accuracy.

(e) Current Error or Ratio Error- The percentage error in the magnitude of the secondary current is defined in terms of Current Error.

III. Test Results
The common test results on CT are as follows- 
TABLE I.  ir test of 33 kv CT

	
	IR Value in M Ohms

	
	R
	Y
	B

	P-E

P- core-I

P- core II

Core I-E

Core II-E

Core I- core II
	15000

>20000

>20000

>2000

>2000

>2000
	15000

>20000

>20000

>2000

>2000

>2000
	2000

>20000

>20000

>2000

>2000

>2000


           From the above table the I.R. Test is conducted by using the megger. The megger measures the insulation resistance on each phase (R, Y and B) and each core (protective and measuring). In insulation resistance test, a high DC voltage is applied across, conductor and ground more specifically. The voltage is applied across the insulation. Due to this applied high DC voltage, there will be a current through the electrical insulator. By dividing the applied voltage by this current we get the actual resistive value of the insulator.  

TABLE II.  RATIO TEST

	current injected
	core (a)

	amps
	R
	Y
	B

	        10

20

50

100
	0.10

  0.20

  0.49

  1.02
	       0.10

0.20

0.49

1.01
	       0.10

0.20

0.49

1.03


     Polarity check is resulted as forward or reverse direction. This is checked by D.C. galvanometer. If the result is in forward direction the CT’s polarity is correct. On other hand if the result is the reverse direction the CT’s polarity are wrong and should be correct before commissioning.


Wrong connections of the current transformers can cause false operation of the protection relays. Hence, it is vital to ensure that the current transformers are connected with the correct polarity.


A DC source is connected with the positive terminals to P1 and the negative terminal to P2. An analog voltmeter is connected to the secondary terminal of the CT. The positive terminal of the meter is connected to terminal S1 of the CT. while the negative is connected to terminal S2.


A contact is momentarily made though the switch. The contact is made for a second and broken. This is important as continuous contact can short-circuit the battery. The momentary make- break contact causes a deflection, if the polarity is correct.


If the deflection is negative, it indicates that the polarity of the current transformer is reversed. The terminals S1 and S2 need to be reversed and the test can be carried out.
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