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GE BDD 15 & BDD 16 Testing Notes 

Not Inclusive.

General Connections.

Place rated DC Voltage on the auxiliary relay terminals so when the polar unit picks up, so does the auxiliary. Then monitor the auxiliary relay contact dry on terminals 1 & 2. DC Voltage is on terminals 1 & 7 for a BDD 15 and terminals 1 & 10 for a BDD 16. Polar Unit pickup is Auxiliary Relay pickup. 
BDD 15 & BDD 16, Winding One is in on terminal 6 and out on terminal 5. Upper Tap Row.

BDD 15 & BDD 16, Winding Two is in on terminal 4 and out on terminal 5. Lower or Mid Tap Row.

BDD 16,
      Winding Three is in on terminal 3 and out on terminal 5. Lower Tap Row.
Polar Unit PU Notes.

Always test the pickup value of the polar unit as a first test and a last test. This is so you know the condition & proper tap values going in to testing and finishing testing of the polar unit. You sometimes need to demagnetize the polar unit for proper operation of the relay and some of these tests actually change the magnetization in a noticeable way. Pickup tests do not and gives you a way to notice this. As left P.U. does not equal has found and you did not change calibration for example. As found P.U. does not fall within specs for another. SOMETIMES ALL YOU HAVE TO DO IS DEMAGNETIZE THE POLAR UNIT.

Ramp current in on a winding and out on the return. Perform this test on all of the windings.

P.U. IS PLUS OR MINUS 10 PERCENT OF .3 * wdg_tap_value. Adjust R1 as required.
Demagnetize Notes

Demagnetize with wdg #1 on the 2.9 amp tap. Pump 30 amps thru winding one for .25 seconds, then drop current to 15 amps for .5 seconds, then 7.5 amps for 1 second, then 3.75 amps for 2 seconds, then 1.9 amps for 4 seconds, then .95 amps for 8 seconds, then .48 amps for 16 seconds and then off. This does a real good job of demagnetizing.

Harmonic Restraint Testing Notes.

Harmonic Restraint tests uses a consistent amount of pure 2nd harmonics across the tap range and ramps the fundamental current up until the POLAR UNIT PICKS UP.

Ramp fundamental current up until the HRU unit picks up while applying a constant amount of 2nd harmonic current in on the same winding and out on the return. 

ALWAYS USE .212 * wdg tap value  FOR AMOUNT OF PURE 2nd HARM CURRENT (I2nd). This is the correct amount of I2nd determined by a Fourier analysis of pure 2nd harmonic when applying .8 * wdg tap value through a diode as in the I.L. testing method.  

This method of testing duplicates the half wave method described in the I.L. and gives consistent results across the taps.

TOLERANCE is + or - TEN PERCENT of wdg tap value for the amount of I fundamental. Adjust R2 as required. This corresponds to 19 to 23 percent second harmonic using the above test method.

% Second Harmonic Restraint =(I2nd / (square root (Ifund^2 + I2nd^2)))*100.

I2nd = 120hz current = .212 * winding tap value.

Ifund = 60hz fundamental current = square root ((I2nd*100 / %harmonic)^2-I2nd^2)
When using the half wave method described in the I.L. the tolerance was still PLUS or MINUS TEN PERCENT of wdg tap value. Using .8*wdg tap value (Idc), for the amount of half wave curr applied. 

This corresponds to 19 to 21 percent second harmonic using the half wave test method.

% Second Harmonic Restraint =(.212*Idc / (.45*Ifund + .5*Idc))*100
Slope Testing Notes.


Slope Test like the I.L. :

Through Current goes in the wdg with the lesser tap value and out the wdg with the larger tap value. Diff Curr goes in terminal #5 and out the larger tap value wdg.

A BDD 16 has 3 windings and a bunch of bridge rectifiers. So you slope test all possible winding combinations to test all the circuitry.

If a wdg tap is on the 8.7 amp tap you might want to move it the 5.0 amp tap for Slope Testing. Remember to place it back in the 8.7 amp tap for as left P.U. test and the in-service tap.  This is so you do not need as much current during tests so you do not adjust slope because of a changing polar unit characteristic. 

If you need to adjust the slope resistor R3, then place the taps on both wdg 1 & wdg 2 equal. Ensure slope results are about the same when you swap which wdg you are calling the lesser tap value and which one you are calling the larger tap value. Slope test twice trading the current direction.

Follow TABLE IV in the I.L. (GEH-2057) or use the following relationship, to determine if slope is within specs.

%SLOPE = [ T1 / T2 * ( Idiff / Ithru + 1) -1] * 100

T1 = smaller restraint winding tap value.

T2 = larger restraint winding tap value.

Ithru = restraint current

Idiff = operate current

Idiff = [ ( %SLOPE / 100 + 1) * Ithru * ( T2 / T1) ] - Ithru

Instantaneous Testing Notes

Perform the Instantaneous Test with wdg #1 on the 2.9 amp tap. This is so there isn’t as much change to the polar unit characteristics during Instantaneous Testing. Wdg #1 Tap is the upper row of taps. Instantaneous is set at 8 * wdg_tap_value. Monitor the Instantaneous contact (1-2). Pulse current in winding one and out the return with no DC Voltage on the auxiliary.

TOLERANCE IS PLUS OR MINUS 5 PERCENT OF 8 * wdg_tap_value.

MOVE THE UPPER TAP TO THE 2.9 AMP TAP AND THEN BACK TO ITS IN-SERVICE TAP AFTER PERFORMING THE INSTANTANEOUS TEST AND DEMAGNETIZE THE RELAY. 

ALWAYS DEMAGNETIZE AFTER SLOPE TESTS AND INSTANTANEOUS TESTS, THEN PERFORM THE AS LEFT POLAR UNITS PICKUP TESTS.

Auxiliary Relay Testing Notes.

Place .5 * wdg tap value on wdg #1 so that the polar unit picks up and then ramp DC Voltage up on the AUXILIARY RELAY untill its contact closes. Expected value is approximately 50% of rated voltage. Then ramp DC Voltage down to obtain dropout value.

