GROUND FAULT MONITOR (GFM) ANALOG BOARD SETUP

   1.0 REFERENCE DRAWINGS:


SCHEMATIC, ANALOG BOARD, I1289-D-001


ANALOG BOARD ADDITIONS,  FILTER DISCHARGE, L1000-B-042-SCH


COMPONENT ASSEMBLY, ANALOG BOARD,  I1289-D-004


COMPONENT ASSEMBLY, ANALOG BOARD, PARTS LIST,   I1289-A-004

CALIBRATION UNIT GROUND FAULT SYSTEM,   I1289-C-038, 

         [VIEWS AND BLOCK DIAG.]


CALIBRATION UNIT (GROUND FAULT), I1289-D-037, [WIRING DIAG.]

   2.0 TESTING SETUP

2.1 GFM AND CALIBRATION UNIT INTERCONNECTIONS


         CONNECT GFM CHASSIS AND CALIBRATION UNIT PER SHEET 4



OF DRAWING I1289-C-038.  SEE NOTE 4 FOR SETUP WHEN USING


CALIBRATION UNIT DURING TESTING.  IF SLOT 6 IN GFM IS USED FOR ANALOG BOARD SETUP, CALIBRATION UNIT P6 CABLE (TX COIL) SHOULD BE PLUGGED INTO GFM J4 (NOTE 4 c) AND CALIBRATION UNIT CABLE P7 (RX COIL) SHOULD BE PLUGGED INTO GFM J2 (NOTE 4 e).

2.2 GFM CHASSIS SETUP

THE FOLLOWING BOARDS SHOULD BE INSTALLED IN CHASSIS:



SLOT 8: LOGIC1 BOARD



SLOT 9: KLUDGE BOARD

DURING ANALOG BOARD ALIGNMENT, USE SLOT 6 (WITH NO BOARDS IN SLOTS 1 – 5), SO THAT TRIM POTS CAN BE ADJUSTED.

 
      2.3 CALIBRATION UNIT SETUP

CALIBRATION LOAD TOGGLE SWITCH IN THE “OFF” POSITION.

ALL OF THE REAR PANEL TOGGLE SWITCHES SHOULD BE IN THE ”ON”  (UP) POSITIONS.

WHEN SLOT 6 IS BEING USED FOR ALIGNMENT, THE ANALOG MONITOR “TENS” ROTARY SWITCH SHALL BE IN THE “2” POSITION, AND THE “ONES” ROTARY SWITCH WILL RANGE BETWEEN “1” AND “4”.


ANALOG BD CHANNEL 1 IS ADDRESS 21 FOR “ANALOG MONITOR”,


ANALOG BD CHANNEL 2 IS ADDRESS 22 FOR “ANALOG MONITOR”,


ANALOG BD CHANNEL 3 IS ADDRESS 23 FOR “ANALOG MONITOR”,


ANALOG BD CHANNEL 4 IS ADDRESS 24 FOR “ANALOG MONITOR”.

THE “CALIBRATION CHANNEL NUMBER” ROTARY SWITCH WILL RANGE BETWEEN POSITION “7” AND “10”.


ANALOG BD CHANNEL 1  -  “CALIBRATION CHANNEL” POSITION #7


ANALOG BD CHANNEL 2  -  “CALIBRATION CHANNEL” POSITION #8


ANALOG BD CHANNEL 3  -  “CALIBRATION CHANNEL” POSITION #9


ANALOG BD CHANNEL 4  -  “CALIBRATION CHANNEL” POSITION #10

CALIBRATION LOAD RESISTORS ARE CONNECTED BETWEEN THE “+ LOOP” AND “-LOOP” PIN JACKS.  SEE FIGURE 1 FOR TEST LOADS. 

  3.0 ANALOG BD ALIGNMENT

3.1 INITIAL:


a) INSTALL ANALOG BD UNDER TEST INTO SLOT 6.

TURN ON AC POWER TO THE GFM NEST AND THE

CALIBRATION UNIT.

b)  CHECK THE  GFM +/- 15V VOLTAGES, (ADJUST NEST

VOLTAGE SUPPLIES PS1 FOR +15V AND PS2 FOR –15V, IF REQUIRE).

THE POWER SUPPLY VOLTAGE CHECKS SHALL BE

PREFORMED ONLY ONCE DURING THE INITIAL BOARD TESTING SESSION.

ANALOG BD CONNECTOR P2-3C / P2-32C FOR +15V, AND

ANALOG BD CONNECTOR P2-2C / P2-32C FOR –15V. 

+15V LIMIT: +14.8V TO +15.2V.  RECORD FINAL +15V VALUE.

-15V LIMIT:   -14.8V TO -15.2V.  RECORD FINAL -15V VALUE. 


3.2 TRANSMITTER (TX) AMPLITUDE AND FREQUENCY



ADJUSTMENT

a)  CONNECT A CALIBRATION LOAD RESISTOR BETWEEN THE

 “+ LOOP” AND “-LOOP” PIN JACKS.  THE LOAD RESISTOR

 = 1 OHM FOR THE –501 ANALOG BOARD, OR = 499 OHMS FOR

 THE –502 ANALOG BOARD. 

ALLOW > 4 MINITUES FOR BOARD TO WARM UP TO

OPERATING TEMPERATURE.

b)  USING A FLUKE MODEL 8060A TRUE RMS DVM (OR

EQUIVALENT), MONITOR THE CALIBRATION UNIT’S “+ / -TX” PIN JACKS FOR THE TX FREQUENCY  FOR THE FOUR ANALOG BOARD CHANNELS AS SPECIFIED IN TABLE 1, 



(ADJUST TRIM POT R26 IF REQUIRED).  RECORD FINAL VALUE. 

[NOTE: THE “+ / -TX” INPUTS ARE BOTH ACTIVE SIGNALS, DO NOT GROUND EITHER “+ / -TX” SIGNALS]  

c)  USING THE FLUKE MODEL 8060A TRUE RMS DVM (OR

EQUIVALENT), MONITOR THE CALIBRATION UNIT’S “+ / -TX” PIN JACKS FOR THE TX RMS AMPLITUDE  FOR THE FOUR ANALOG BOARD CHANNELS.  AMPLITUDE: 14.6 TO 14.9 VRMS, (ADJUST TRIM POT R28 IF REQUIRED).  RECORD FINAL VALUE.


3.3 VOLTAGE MONITOR OUTPUT


a)  DISCONNECT THE CALIBRATION LOAD RESISTOR BETWEEN THE “+ LOOP” AND “- LOOP” PIN JACKS, (NO LOAD RESISTOR).
USING A FLUKE MODEL 8060A DVM AND SCOPE, CHECK THE CALIBRATION UNIT’S “ANALOG MONITOR OUTPUT” TIP JACKS FOR THE FOUR ANALOG BOARD CHANNELS.  IF THE OBSERVED VOTAGE DOESN’T MEET THE FOLLOWING LIMITS, READJUST THE MULTIPLIER CHIP OFFSET RESISTOR R41, (WIRING SIDE OF BOARD).


-501 ANALOG BOARD MONITOR OUTPUT LIMITS: 0 TO +5mV


-502 ANALOG BOARD MONITOR AVERAGE OUTPUT 


         LIMITS: -5mV TO +10mV

USING A FLUKE MODEL 8060A DVM AND SCOPE ON THE CALIBRATION UNIT’S “ANALOG MONITOR OUTPUT”, RECORD THE NO LOAD DC OUTPUTS FOR THE FOUR ANALOG BOARD CHANNELS. ALSO RECORD THE PEAK TO PEAK AC VOLTAGE (VIA SCOPE) FOR THE FOUR ANALOG BOARD CHANNELS.

b) CONNECT A CALIBRATION LOAD RESISTOR BETWEEN THE “+ LOOP” AND “-LOOP” PIN JACKS.  THE LOAD RESISTOR

= 1 OHM FOR THE –501 ANALOG BOARD, OR = 499 OHMS THE –502 ANALOG BOARD.

USING A FLUKE MODEL 8060A TRUE RMS DVM AND SCOPE ON THE CALIBRATION UNIT’S “ANALOG MONITOR OUTPUT”, RECORD THE OUTPUTS FOR THE FOUR ANALOG BOARD CHANNELS.

c) CHANGE THE LOAD RESISTOR BETWEEN THE “+ LOOP” AND “-LOOP” PIN JACKS.  THE LOAD RESISTOR = 10 OHM FOR THE –501 ANALOG BOARD, OR = 4.99K OHMS FOR THE –502 ANALOG BOARD.

USING A FLUKE MODEL 8060A DVM AND SCOPE ON THE CALIBRATION UNIT’S “ANALOG MONITOR OUTPUT”, RECORD THE OUTPUTS FOR THE FOUR ANALOG BOARD CHANNELS.

d) CHANGE THE LOAD RESISTOR TO 499 OHM FOR THE –501

ANALOG BOARD, OR = 20K OHMS FOR THE –502 ANALOG BOARD.

USING A FLUKE MODEL 8060A TRUE RMS DVM AND SCOPE ON THE CALIBRATION UNIT’S “ANALOG MONITOR OUTPUT”, RECORD THE OUTPUTS FOR THE FOUR ANALOG BOARD CHANNELS.


3.4 GROUND FAULT THRESHOLD ALIGNMENT

CONNECT FAULT LED DISPLAY BOARD (FIGURE 2), TO GFM NEST CONNECTORS J5, J6, AND J7.

CONNECT A CALIBRATION LOAD RESISTOR BETWEEN THE

 “+ LOOP” AND “-LOOP” PIN JACKS.  THE LOAD RESISTOR

= 1 OHM FOR THE –501 ANALOG BOARD, OR = 499 OHMS FOR THE –502 ANALOG BOARD.

FOR EACH OF THE FOUR ANALOG BOARD CHANNELS, OBSERVE THE GROUND FAULT LED ON THE FAULT LED DISPLAY BOARD.  ADJUST THE ANALOG BOARD’S GROUND FAULT THRESHOLD POT, R38 CW UNTIL THE GROUND FAULT LED IS ON.  THEM READJUST R38 CCW UNTIL THE GROUND FAULT LED JUST TURNS OFF.  


3.5 LOOP FAULT THRESHOLD ALIGNMENT

THE FAULT LED DISPLAY BOARD SHOULD BE CONNECTED TO GFM CONNECTORS J5, J6, AND J7.

CONNECT A CALIBRATION LOAD RESISTOR BETWEEN THE

 “+ LOOP” AND “-LOOP” PIN JACKS.  THE LOAD RESISTOR

= 499 OHM FOR THE –501 ANALOG BOARD, OR = 20K OHMS
 FOR THE –502 ANALOG BOARD.

FOR EACH OF THE FOUR ANALOG BOARD CHANNELS, OBSERVE THE LOOP FAULT LED ON THE FAULT LED DISPLAY BOARD.  ADJUST THE ANALOG BOARD’S LOOP FAULT THRESHOLD POT, R16 CW UNTIL THE LOOP FAULT LED IS OFF.  THEM READJUST R16 CCW UNTIL THE LOOP FAULT LED JUST TURNS ON.  


3.6 OVERLOAD FAULT THRESHOLD ALIGNMENT

THE FAULT LED DISPLAY BOARD SHOULD BE CONNECTED TO GFM CONNECTORS J5, J6, AND J7.

CONNECT A CALIBRATION LOAD RESISTOR BETWEEN THE

 “+ LOOP” AND “-LOOP” PIN JACKS.  THE LOAD RESISTOR

= 0.5 OHM FOR THE –501 ANALOG BOARD, OR = 249 OHMS FOR THE –502 ANALOG BOARD.

FOR EACH OF THE FOUR ANALOG BOARD CHANNELS, OBSERVE THE OVERLOAD FAULT LED ON THE FAULT LED DISPLAY BOARD.  ADJUST THE ANALOG BOARD’S AC CURRENT FAULT THRESHOLD POT, R22 CW UNTIL THE OVERLOAD FAULT LED IS OFF.  THEM READJUST R22 CCW UNTIL THE OVERLOAD FAULT LED JUST TURNS ON.  

  4.0 RECONFIGURE GFM FOR NORMAL OPERATION


4.1 IF THE TEST SETUP IS NOT GOING TO BE USED FOR 

ADDITIONAL BOARD TESTS, THE FOLLOWING STEPS ARE REQUIRED TO REMOVE THE TEST SETUP THAT WAS USED FOR ALIGNMENT AND TO RECONFIGURE THE GFM AND CALIBRATION UNIT FOR NORMAL OPERATION.



a) TURN OFF THE GFM AND CALIBRATION UNIT AC POWER.


b) DISCONNECT LOAD FROM CALIBRATION’S  +/ - LOOP PIN



           JACKS.


c) DISCONNECT THE FAULT LED DISPLAY BOARD FROM 



        CONNECTORS J5, J6, AND J7 OF THE GFM.
d) RECONNECT GFM CHASSIS AND GF CALIBRATIN UNIT




PER SHEET 4 OF DRAWING  I1289-C-038.  THIS BLOCK




DIAGRAM SHOWS CABLE CONNECTIONS FOR NORMAL




GFM OPERATION.
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