Westinghouse CO relay
Different Adjustments:

· IIT – Instantaneous unit is AC operated and pickup adjustment is done with a core screw (withdraw = more current to operate; insert = less current to operate).  Some of these units also have a tap block for pickup range. 

· ICS – DC operated unit with screwed on current adjust taps for type of circuit it is used in (PCB trip, LOR trip, etc.).  Taps can be in varied amounts such as 0.2, 1, or 2 Amp settings (depending on relay).

· Current tap block. Connector screw on terminal plate allows various connections to the operate coil for disk pickup. CAUTION: THIS CONNECTOR CARRIES CURRENT WHEN RELAY IS IN SERVICE.

· Time dial.  Time adjustment made in coordination with tap setting for relay to operate at some multiple of tap value current and TD (time dial) setting.  Use a relay curve from the IL to set and test the relay.  

· Spring tension sets the relay minimum pickup current.  

· Minimum Trip Current Adjustment (done if needed first, before doing a ‘time curve calibration’ as outlined in the next bullet) allows you to calibrate the relay back to specifications.  To do this:

1. Remove the permanent magnet (two screws), set time dial to ‘0’ and wind the spiral spring until approximately 6 ¾ convolutions show.  

2. Set the relay tap to 0.5 amp on a 0.5 – 2.5A relay; or on tap 2 amp tap setting for a 1-12 amp setting.

3. Set the time dial to ‘6’

4. Apply tap value current to relay.

5. Adjust spring tension until moving contact leaves backstop and returns to backstop at +-1% of tap value current.

6. Re-install permanent magnet

· Time Curve Calibration (done if needed): this adjusts the curve to match closely to the IL spec.’s.  It is a two part calibration which requires you to adjust the permanent magnet and then make core plug adjustments.  It can take several attempts between the magnet and core plug adjustments to get the relay to time where desired (though not always).  Also to note: when finally doing routine maintenance after completing calibration, at least 3 timing points along a curve must be checked to be sure the relay is operating properly.  These 3 points are generally the specified operate time given for your position, a point below the knee of the curve, and if possible a point above the knee of the curve.

1. Apply current as specified from figure below and measure operate time.

2. Adjust the permanent magnet’s ‘keeper’ (below disk) until operate time is similar to value in table below.

3. Now, apply the current given in the figure below for electromagnet plug adjustment and measure the operate time.
4. If needed, adjust the core plugs now to alter the operate time (when adjusting the plugs, one plug should be screwed in completely and the other plug run in/out as needed)

1. Withdraw the left hand plug = increasing operate time

2. Withdraw the right hand plug = decreasing operate time
I have personally done this to a core where a small adjustment to just one of the plugs got my results to match the curve nicely.  I encourage experimenting with this when time allows.

5.   Now check the operate time of the permanent magnet again.  If the time for its calibration             point has changed, you will need to readjust the magnet and then recheck the electromagnet (core) plug adjustment again.

	PERMANENET MAGNET ADJUSTMENT

	Relay Type
	Time Dial Position
	Current (in multiple of tap)
	Operate time in seconds

	CO-9
	6
	2
	8.87

	CO-11
	6
	2
	11.27

	
	
	
	

	ELECTROMAGNET PLUG ADJUSTMENT

	CO-9
	6
	20**
	0.65

	CO-11
	6
	20**
	0.24


* For other relay types, see IL. 

** Do not leave current on relay.  Only leave on long enough to time the disk.
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