








| 1

L1 I j

B. WITH ENABLE/DISABLE SWITCH OR RELAY

4204

Figure 5-5. Thermostat circuit check.

operation recently, the heatsink may be overheated to
the point the thermostat has opened. Allow sufficient
time for the heatsink to cool to its normal operating
temperature. If the thermostat is operating properly,
it will reclose when its temperature reaches approxi-
mately 140°F (60°C). If the thermostat does not
reclose properly, replace it (see section 5.5.5 for
procedure).
If amalfunctionis found in the ICT circuit, replace the current
module (see section 5.5.6 for procedure).
If the customer-supplied enable/disable switch is open, re-
place it.

5.3.6.7 Step 6F—Check Load and Load
Connections
Check the load and load connections as follows:

1. Remove the line voltage from the controller.

2. Disconnect the load’s wiring from the controller’s LOAD
terminals.

3. Usinganohmmeter, check the load and the load wiring for
defects or failure.
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firing circuit fuse to blow. If a firing circuit fuse blows
repeatedly and its SCR’s gate connections have been
verified, an SCR in the SCR module associated with that
fuse has failed in the open condition. Replace that SCR
module (see section 5.5.1 for replacement procedure).

5.3.6.10 Step 6l—Check SCR Wiring
Continuity

Check all wiring between the terminals of the phase angle
firing circuit module or phase angle control module and the
terminals of the controller’s SCR module(s).

5.3.6.11 Step 6J—Check the Current
Limiting Adjustment and
Connections

If the current limiting feature of the optional current module
(figure 5-6) is used, check whether the current limiting is
correctly connected or adjusted. See section 2.10.3.

5.3.6.12 Step 6K—Check for Defective
Load Feedback Signal

The phase angle firing circuit module or phase angle control
module requires an isolated load feedback signal at the module’s
FB INPUT terminal. Either internal feedback or external feed-
back may be used (see figure 2-9). An optional current module
is the most commonly used source for external feedback.
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Figure 5-6. Current module connections.

Verify correct load feedback as follows:

1. Ensure that a suitable feedback source is being used and
that the feedback signal is correctly connected and ad-
justed, (see section 2.10).

2. If external feedback is used, reconfigure the feedback
input from external to internal feedback as described in
section 2.10. Be sure to verify correct control signal
input span adjustment (section 2.14).

If proper operation is restored by replacing external
feedback with intemal feedback, the external feedback
source or wiring is defective and should be repaired or
replaced. If current feedback is used, see section 2.10.

3. Using ameter, monitor the controller’s output to the load.
If possible use a meter that measures the same character-
istic that is detected by the feedback circnit (i.e., either
average load voltage or average load current). Also
measure the feedback voltage across the firing circuit
FB INPUT and COM terminals.

The feedback signal should change proportionately
with the measured power controller output as the control
signal is varied. The feedback signal is nominally
0-4 VDC, but the feedback signal span value depends on
the desired control signal input span (see section 2.10).
A feedback circuit malfunction is clearly indicated if a
large feedback signal occurs with little or no measured
power-controller output to the load.

5.3.6.13 Step 6L—Check for Defective
Load Conditioning Jumper

NOTE
When used, a current module’s current limiting
signal also connects to the LD COND terminal.
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If the load conditioning jumper on the phase angle firing
circuit module or phase angle control module (figure 2-8) is
installed incorrectly or makes intermittent connection, the con-
troller may operate erratically or may not provide the desired load
conditioning action.

1. Verify that the load conditioning jumper is correctly
installed. See section 2.7 for load conditioning con-
figuration details.

2. Disconnect one of the control signal leads from the
4-20 mA terminals of the phase angle firing circuit
module or phase angle control module. Using an ohm-
meter, check for an open or intermittent load conditioning
jumper connection. Repair or replace the load condition-
ing jumper as needed.

5.3.6.14 Step 6M—If the Control Problem
Still Exists

If the power control problem still exists, replace the phase
angle firing circuit module or phase angle control module
(see section 5.5.3 for replacement procedure).

5.4 INPUT MODULE CHECKOUT
PROCEDURE

The purpose of this checkout procedure is to determine the
cause if the input module (figure 5-7) does not appear to operate
properly.

TO POWER CONTROLLER
gmt —tC0 4 ma L1 -1 LINE 1 TERMINAL
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— I
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I
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CONTROL SIGNAL OUTPUT CONNECTS TO CURRENT MODULE # A CURRENT CONTROL OPTION
IS PRESET; OTHERWISE, CONTROL SIGNAL OUTPUT CONNECTS TO FIRING CIRCUIT
CONTROL SIGNAL INPUT TERMINALS. IN ALL CASES, CONNECT + TO + AND-TO -
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Figure 5-7. Input module electrical connections.

Before beginning the input module checkout procedure,
confirm that the problem is not elsewhere, as follows:
1. Perform the general checkout procedure presented in
section 5.3.
2. Check for reversed signal polarity at each control signal
connection.
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3. Check for loose or damaged wiring to and from the input
module.
If necessary, repair or replace the control signal source and
any connections to the input module as needed.
If the preceding steps do notisolate the problem, proceed with
the input module checkout procedure as follows:
1. Check for correct input module line voltage configuration
(see section 2.5.1).
2. Using an AC voltmeter, verify that line voltage is present
at the input module’s L1, L2, and (if a 664G/K) L3

terminals (see figure 5-8).
[ I e
=/ TO POWER CONTROLLER
LINE 1 AND LINE 2
L2 —M TERMINALS
AC
INPUT VOLTMETER
MODULE

3835
Figure 5-8. Input module line voltage verification.

3. Using a DC voltmeter or milliammeter (whichever is
appropriate for the type of control signal being received),
verify that the correct control signal is present at the input
module terminals.

4. Using a milliammeter (see figure 5-9), verify that the
correct 4-20 mA output signal is produced at the input
module’s 4-20 mA OUT terminals when signal inputs
from each of the signal input configurations shown in
figure 5-10 is applied to the input terminals of the input

module.
+ H I &+
4-20 mA
MILLIAMMETER ouT
- -
INPUT
MODULE
3836
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If the input module does not produce the comrect 4-20 mA
OUT signal when its input signal, line-voltage connections, and
line voltage configuration have been verified, replace the input
module (see section 5.5.7 for rcplacement procedure).
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Figure 5-9. Input module 4-20 mA OUT signal verification.
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Figure 5-10. Input signal verification.

5.5 REPLACEMENT PROCEDURES

5.5.1 SCR Modules
To replace an SCR module (see table 5-1 for part number):
1. Remove line voltage from the controller.
2. Depending on the SCR module to be replaced, disconnect
the firing-circuit leads from the SCR modules (see figures
5-11 and 5-12) as follows:
A. Disconnect the SCR module’s K1, K3, or K5 lead
from the LOAD 1, LOAD 2, or LOAD 3 push-on
terminal to which it is connected.
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Table 5-1. Replacement SCR Modules

664F 664G & K
CONTINUOUS PART PART
CURRENT RATING NUMBER NUMBER
35A KB062802-003 | KB62790-003
50 A 'KB062802-003 | KB62790-003
70A KB062802-003 | KB62790-003
90 A KB062802-001 | KB62790-001
125 A KB062802-002 | KB62790-002
175 A KB062802-002 | KB62790-002
250 A KB062780-002 | KB62781-002
300 A KB062780-002 | KB62781-002
%5
LINE LOAD GATE
TERMINAL TERMINALS TERMINALS
871

Figure 5-11. 35-175A SCR module containing two SCRs.
SCR modules of the same ratings having only one SCR
and a diode are identical except they have only one gate
terminal.

GATE
TERMINALS

LOAD
TERMINALS

LINE
TERMINAL

\

4079
Figure 5-12. 250-300 A SCR module containing two SCRHs.
SCR modules of the same ratings having one SCR and one
diode are identical except they have only two gate termi-
nals instead of four.

B. Disconnect the SCR module’s K2, K4, or Ké lead
from the LINE 1, LINE 2, or LINE 3 push-on terminal

to which it is connected.
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C. Disconnect the firing circuit G1 and G2, G3 and G4),
or G5 and G6 gate leads from SCR module terminals
G1 and G2, G3 and G4, or G5 and G6 terminals to
which they are connected.

3. Remove the SCR module’s LOAD 1 , LOAD 2, or
LOAD 3 connection.

4. Remove the SCR module’s LINE 1, LINE 2, or LINE 3
connection.

5. Remove the SCR module’s mounting screws and asso-
ciated spring washers.

6. Lift the SCR module off the heatsink.
7. Clean all traces of the previous heatsink thermal com-
pound from the heatsink.
8. Apply a thin layer of heatsink thermal compound to the
bottom of the replacement SCR module.
9. Install the replacement SCR module where the old one
was located.
10. Replace the SCR module mounting screws:
A. Besure to install the conical spring washers as shown
in figure 5-13.
B. Torque the SCR module mounting screws for all
SCR modules to 40-50 pound-inches (4.5-5.5
Newton-meters).

MOUNTING SCREW

CONICAL SPRING
ARoln / WASHERS (2 EA.)

SCR MODULE

HEATSINK

Hu2

Figure 5-13. SCR module assembly mounting details. Be
sure to install the two conical spring washers in series
beneath mounting screw head as shown.

11. If the controller has an input module, reconnect the input
module’s LINE 1 push-on terminal connection,

12. Depending on the SCR module replaced, reconnect the
disconnected firing circuit gate leads to the SCR module
as follows:

Connect the G1 lead to SCR module 1 terminal G1.

Connect the G2 lead to SCR module 1 terminal G2.

Connect the G3 lead to SCR module 2 terminal G3.

Connect the G4 lead to SCR module 2 terminal G4.

Connect the G5 lead to SCR module 3 terminal G5.

Connect the G6 lead to SCR module 3 terminal G6.

13. Dependmg on the SCR module replaced, reconnect the
other disconnected firing-circuit leads to the SCR module
as follows:
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Connect the K1 lead to a LOAD 1 push-on terminal.
Connect the K2 lead to a LINE 1 push-on terminal.
Connect the K3 lead to a LOAD 2 push-on terminal.
Connect the K4 lead to a LINE 2 push-on terminal.
Connect the K5 lead to a LOAD 3 push-on terminal.
Connect the K6 lead to a LINE 3 push-on terminal.
14, Re-mstall the controller. -

"ﬂ.m.UOF’?

5.5.2 Firing Circuit Fuses

To replace a firing circuit fuse:

1. Remove line voltage from the controller.

2. Inspect the controller for damaged or loose SCR gate
wiring before replacing the firing circuit fuse.

3. Remove the firing circuit fuse from its holder (see figure

5-14 for 664F or figure 5-15 for 664G/K) and install a
replacement.

CAUTION

Replace the firing circuit fuse only with
an AGC 1/4 A fast-acting fuse.

5.5.3 Phase Angle Firing Circuit Module or
Phase Angle Control Module

To replace a phase angle firing circuit module or phase angle
control module (see table 5-2 for part number):
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Figure 5-14. Model 664F phase angle firing circuit module
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Figure 5-15. Model 664G and 664K phase angle control module and SCR driver module connections.
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Table 5-2. Replacement Parts List

PART
DESCRIPTION NUMBER
Caution High Voltage Label KA048319-000
Cover and Module Panel Mounting Screw| KB065023-001

(6-32 x 3/8 pan head screw with self-
forming threads)
Firing Circuit Fuse (AGC 1/4A)
Model 664F Firing Circuit Module
Model 664G Phase Angle Control Module
Model 664K Phase Angle Control Module
Firing Circuit and Option Module
Mounting Hardware
4-40 x 3/4 truss-head screw
#4 flat washer
Push-On Lug (for Firing Circuit
and Line/Load Bracket Connections)
SCR Driver Module
SCR Driver Module Mounting Hardware
#10 conical spring washer
#10 flat washer
Thermal compound
Subcycle Fuse
Thermostat
Mounting Bracket
Bracket “A”
Bracket “B”
Fan
Fan Capacitor
208 VAC
240 VAC (Requires both capacitors)

277 VAC

380 VAC

415 or 480 VAC

600 VAC
1 Turn 1K Potentiometer
Knob
10 Turn 1K Potentiometer
Digital Dial
Manual
Schematic, 664F
Schematic, 664G/K
SCR Module

KB062972-001
0OB070403-001
0C070395-001
0C073393-001

KB065023-002
KA055029-002
KB067427-001

070398-001

KB055442-004
KB055310-027
KA057842-000
See Table 5-3
KB070025-001

KB062775-001
KB062775-002
KC047118-001

KB062877-002
KB062865-001
KB062877-001
KB062877-001
KB062878-002
KB062878-001
KB062878-003
KB067513-001
KA055844-002
KB055769-004
KA055819-000
664F/G/K

0OD070040-001
0OD070041-001
See Table 5-1
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2. Loosen the screws that secure the controller’s cover plate.

3.

4.

Remove the cover plate and place iton its edge (see figure
5-16).

Note the locations of all push-on lugs on the module to be
replaced (see figure 5-14 for 664F or figure 5-15 for
664G/K). Then disconnect them from the firing circuit
module.
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Figure 5-16. Model 664G/K controller with cover plate on
edge for access to modules.

5.

6.
7.
8.
9

10.

Remove the two module mounting screws and remove
the module.

Install the replacement module and secure it in place with
the mounting screws removed in step 5.

Replace all wiring push-on lugs removed in step 4.
Reconnect line voltage to the controller.

Set the control signal input SPAN potentiometer as de-
scribed in section 2.14.

Replace the cover plate and secure it in place with the
screws loosened in step 2.

5.5.4 Subcycle Fuse(s)
To replace a subcycle fuse (see table 5-3 for part number):

1.
2.

3.

4.
5

Remove line voltage from the controller.

Inspectall wiring and components for damage and replace
if necessary.

Remove the subcycle fuse mounting screws and lift the
fuse off its standoffs (see figures 2-5 and 2-6).

Install a replacement subcycle fuse.

Replace and tighten the fuse mounting screws.

5.5.5 Thermostat
To replace a thermostat (see table 5-2 for part number):

1.
2.

Remove line voltage from the controller.
Rcmove the perforated shicld from the end of the heatsink

near the thermostat.
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Table 5-3. Replacement Subcycle Fuses 2,
PART NUMBER 3.
CONTINUOUS 500 V 600V 4
CURRENT RATING FUSES FUSES )
70A KB057525-008 KB057519-008 5.
90 A KB057525-009 KB057519-009
126 A KB057525-001 KB057519-010 6
175 A KB057525-010 KB057519-011 7'
250 A KB057525-011 KB057519-012 )
300A KB057525-003 KB057519-007
4126 8'
9.
3. Remove the screws that secure the thermostat to the
heatsink.
4. Lift the thermostat off the heatsink.
5. Pull the push-on terminals of the thermostat wires off the
thermostat’s terminal lugs.
6. Push the push-on terminals of the thermostat wires onto
the replacement thermostat’s terminal lugs. 10.
7. Remove all traces of the previous thermal compound
from the heatsink. Make certain the surface on which 11.
the thermostat will be mounted is clean and smooth,
8. Apply a thin layer of thermal compound to the bottom 5.6
of the replacement thermostat.
9. Place the thermostat on the heatsink and tighten the
mounting screws firmly.
10. Reinstall the perforated shield on the end of the heatsink.
11. Reapply line voltage to the controller.

5.5.6 Current Module
To replace the current module (see table 5-2) for part

number):
1. Remove line voltage from the controller.
2. Loosen the screws that secure the controller’s cover plate.
3. Remove the cover plate and place it on edge (see figure
5-16).
4. Notethe settings of the ICT SEL switches and the locations
of all push-on lugs on the current module (see figure 5-6).
Then disconnect all wiring from the current module,
5. Remove the two module mounting screws and their
washers.
6. Remove the current module from its mounting location.
7. Place the replacement module in the location from which
the old current module was removed.
8. Reinstall the two module mounting screws and washers.
9. Reconnect all wiring disconnected in step 4.
10. Replace the cover plate and secure it in place with the
screws loosened in step 2.
11. Reconnect line voltage to the controller.
5.5.7 Input Module

To replace the input module (see table 5-2 for part number):

1.

5-10

Remove line voltage from the controller.

Loosen the screws that secure the controller’s cover plate.
Remove the cover plate and place it on edge (see figure
5-16).

Note the locations of all push-on lngs on the input module.
Then disconnect all wiring from the input module.
Remove the two module mounting screws and their
washers.

Remove the input module from its mounting location.
Place the replacement module in the location from which
the old current module was removed.

Reinstall the two module mounting screws and washers.
Reconnect all wiring disconnected in step 4 (see figure
5-7).

NOTE

Be sure to reinstall the input module line-volt-
age configuration jumper where it was con-
nected previously.

Replace the cover plate and secure it in place with the
screws loosened in step 2.
Reconnect line voltage to the controller.

REPLACEMENT PART NUMBERS

The part numbers for the most common field-replaceable
parts are listed in tables 5-1, 5-2, and 5-3. To order any part by
telephone, contact the Research, Inc. Customer Service depart-
ment at 612-941-3300. Be sure to have a purchase order number
when you call. -

If you have technical questions about these or any other parts,
or if you need technical assistance in solving a problem, contact
the Research, Inc. Field Service department at 612-829-8317.

NOTES

KAQ75716-001





