

















pair of LOAD terminals with an AC volimeter. Also observe . —
the load device 1o ensure that power is being received properly.
The power 10 the load should vary smothly across the full TMODUE |
Output range being used. If it does not, perform the checks DISCOMNECT
described in the following subsections of section 5.3.6. N -
MEASURE RESMTANCE
5.3.6.2 Step 6A—Check AC Line Source ] i
Measure the vollage across the LINE terminals with an AC 20 ma o N THERMOSTAT
voltmeter, If the comect voltage is not present, check the AC line ‘s | b L3
source for a tripped circuit breaker or other fault, BOURCE | A E,
5.3.6.3 Step 6B—Check AC Line A WITHOUT ENABLEDISABLE SWITCH OR RELAY
Connections
If the controller is a model 664E and its output level jumps FIRING GIREUIT
suddenly as the level of the control signal is increased, the AC MODULE
line connections may be out of sequence. Dﬁﬁ? MEABURE RESIHTANCE
I. Remove line voltage from the controller.
2. Reverse any two connections o the LINE terminals,
3. Reapply line voliage. R THERMOSTAT
4. If proper power control is achieved, retain the new con- P
1 H i1 . CONTROL
Ill.iCl.lIUllS. Dthe:rmsg res lm:e the _mmmtlms as they were Cridipag — o
previously and continue with this checkout procedure. BOURCE SWITCH DR AELAY
5.3.6.4 Step 6C—Check Subcycle Fuse(s) 8. WITH ENABLE/DIBABLE BWITCH OR RELAY
Measure the resistance across each subcycle fuse. Replace | -
any fuse that is open (see section 5.6.4 for replacement pro- Figure 5-4. Thermostat circuit check.
cedure).

—
LEs

Check the thermostat for proper operation. If the
5.3.6.5 Step 6D—Check the FNARI F SISO s



ai  Reai

5.3.6.7 Step 6F—Check the Control

Signal
I. Verify that a control signal of the correct polarity and level
is reaching the firing circuit INPUT + and — terminals.

To do so:

A, Disconnect the sensor (thermocouple, ete.) or other
normal control-signal source, and in its place connect
a source that can provide a test signal of the proper
type (voltage or current) and level,

B. Using a milliammeter (see figure 5-5) verify that a
4-20 mA control signal of the proper level and
polarity is reaching the firing circuit’s INPUT — and
+ input lerminals, Be sure to check for reversed
control signal polarity and for open or intermittent
connections caused by loose or damaged wiring.

2. Repair or replace the control signal source or wiring as
needed,

NOTE

Be sure to reconnect the control-signal source,
observing proper polarity, after you finish this

step.
n u
FIRING CIRCUIT
MODULE
4-20 mA
CONTROL
SIGHAL
SOURCE
MILLIAMMETER
W
Figure 5-5, Control signal check.
5.3.6.8 Step 6G—Check Input SPAN
Potentiometer

Verify that the control signal SPAN polentiomeler is set
correctly, as described in section 2.9,

3.3.6.9 Step 6H—Check SCR Module

Check for a shorted SCR module as follows:

1. Remove line voltage from the controller.

2. Measure the resistance between the LINE terminal and
LOAD terminal of each SCR module in both directions
(i.e., measure the resistance once and then reverse the
meter leads and measure the resistance again).

5-4

Replace any SCR module (see section 5.6.1 for replacement
procedure) for which the resistance reads zero obms in either
measurement,

5.3.6.10  Step 6l—Check Firing Circuit
Fuses and Gate Connections
Check foe an open firing circuit fuse or open gate connec-

tion, as follows:
CAUTION
To ensure that ochmmeter current does
not blow a fuse, do not set the chmmeter

to its lowest range.

. Remove the line voltage from the controller.

2. Using an phmmeter, measure the resistance across each
firing circuit fuse. If a firing circuit fuse is open, also
check for an open or intermittent gate connection 1o the
SCR module. An open gate connection will cause the
firing circuil fuse 1o blow, If a firing circuit fuse blows
repeatedly and its SCR’s pate 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 5.6.1 for replacement procedure),

5.3.6.11  Step 6J—If the Problem Still

Exists

If the power control problem still exists, replace the firing
circuit module (see section 5.6.3 for replacement procedure).

5.4 ICT CIRCUIT CHECKOUT PROCEDURE

‘The purpose of this checkout procedure is to determine the
cause if the ICT circuit in the current moxdule (figure 5-6) trips
improperly or cannot be reser,

Before beginning the ICT circuit checkout procedure, con-
firm that the problemn is not elsewhere by performing the general
checkout procedure presented in section 5.3. If that does not
isolate the problem, perform the ICT circuit checkout procedure,

The ICT circuit’s TRIP 1 signal connects o the firing circuit
module’s ENABLE 3 and 4 terminals. When ICT action is
activated (“tripped™, the ICT circuit opens the connection be-
tween the TRIP 1 and GOM terminals. To identify the status of
the ICT circuit, measure the DC voltage between the 1CT TRIP1
and COM terminals. If the ICT is tripped, the TRIP 1 terminal
measures +6.5 to +7.5 VDC with respect to the COM terminal,
If the ICT is not tripped, the TRIP 1 terminal is al the same po-
lential as the COM terminal,

NOTE
Because the ICT circuit is powered by the mil-
liampere control signal connected to the 4-20
IN terminals, interrupting the control signal de-
activates ICT action,

KAQTET14-001



A T =% oy e+ TOFIRNG
A A =1 BT ] | caRcUIT comTReal
SHINAL INPLIT,
TE) MILLIAMPERE —ea F
GONTROL SHENAL o
BOLIRCE i o
O—t—{=
oy MESET
ICT RESET SWITCH =
==z
=M
.& Fl—=—la BT
IE =18 g EC
L] H s | TOFANG CIRCUIT
= EMABLE 4 TERMINAL
TR = e peTalL %)
— _{‘-'"-:I-éﬁ MODULE TREFZ £
e o TO FIFING CIRCLET
A T o COM_ | EMABLE 3 TERMIMAL
="
g
FRCM CT3 e
]
E T T FIRING CIRCUIT
EMARLE 4 TEFMAL
N =
EMABLEANSABLE
™me1 — SWITCH OR RELAY
EETAIL A, COMMECTROMS FOR EMABLE!
CHSABLE SWITCH OR RELAY

£ 1T B AMPER MAY DE RERLACED BY CUBTOMER SUPPLIED REMGTE MNINCATDR

A COHECT 4 TOW MND-TO

&!mlﬂnmiim.ﬂ PUT MODULE 8 FACTORY DOMMECTED TG THE CLIRRENT
MODULE 430 m I TERMINALS, CTHEFRWISE, THE CLBTCMER-BUPPLIED MLLISMPERE COMTRC,
BAGMAL COMMECTE TE) THE CLRRENT MOTULE 4-20 1N TERMINALS:

ﬁ:rmmumm
T SEL BWiTOH SETTINGE.

ﬂmmw POLARITY 18 RECLIRED FOMN CLRRENT TRANBFORMIBR COMNECTIONS
[CT1. CT2 AN CTH (DEPEMDHE ON MUMBER OF PHASER),

Figure 5-6. Current module connections.

To determine whether the TCT circuit is defective:
1. Ensure that the ICT SEL switches are set properly.
2. Check for loose or damaged wiring to or from the current
module,
3. Ensure that the AC wiring is routed correcty,
4. Ensure that the ICT reset switch circuit is not closed or
shorted.

If the module switch settings and electrical connections have
been verified and the ICT circuit trips improperly or cannot be
reset, replace the current module {see section 5.6.6 for replace-
ment procedure),

5.5 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 1o operate
properly.

Before beginning the input module checkoul procedure,
confirm that the problem is not elsewhere, as follows:

L. Perform the general checkout procedure presented in
section 5.3,
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Figure 5-7. Input module connections.

2. Check for reversed signal polarity at each control signal
connection,
3. Check for loose or damaged wiring to and from the input
mixdule,
If necessary, repair or replace the control signal source and
any connections to the input module as needed.
If the preceding steps do not isolate the problem, proceed with
the input module checkout procedure as follows:
I Check for comrect input module line voltage configuration
(see section 2.7.1).
2. Using an AC voltmeter, verify thal line voltage is prescnt
at the input module’s L1 and L2 terminals (see figure 5-8).
3. Using a DC volometer or milliammeter {whichever is
appropriate for the type of control signal being received),
wverify that the correct control signal is present at the input
module terminals.

u ? %TGFUWERBWFHH.LEH

LINE 1 AND LINE 2
Ls ,i TERAMINALS
INPUT

MCDULE

AC
YOLTMETER

3835

Figure 5-8. Input module line voltage verification.

4. Using a milliammeter (see figure 5-9), verify that the
comrect 4-20 mA oulput signal is produced at the input
module’s 4-20 mA OUT terminals when signal inputs
trom each of the signal input configurations shown in
figure 5-10 is applicd 1o the input terminals of the input
module.



| If the input module does not produce the correct 4-20 mA
OUT signal when its input signal, line-voltage connections, and

s Pk line voltage configuration have been verified, replace the input
MILLAMMETER 4—?30 UTA module (see section 5.6.7 for replacement procedure ).
- H— - 3.6 REPLACEMENT PROCEDURES

2.6.1 SCR Modules
To replace an SCR module (see table 5—1 for part number);
1. Remove line voltage from the controller.

INPUT Table 5-1. Replacement SCR Modules
MODULE : ==
CONTINUDUS PART
L T ame CURRENT RATING NUMBER
Figure 5-8. Input module 4-20 mA OUT signal verification. as A KBO&2802-003
S50 A KBO62802-003
TOA KBO62802-003
90 A KBO&2802-001
— 125 A KBO62802-002
175 A KBO&62802-002
0 0-20 MA 250 A KBO62780-002
p— — 05V 300 A KBo62780-002 |
[ ITaE—
Yoo — pPOT
ol —
CONTRCH + :] COM 2. Depending on the SCR module to be replaced, disconnect
m 'WE the firing-circuit leads from the SCR modules (see fi gures
i 5-11 and 5-12) as follows:
DC VOLTMETER
A. 0-5 VDC SIGNAL — —
LINE LOAD GATE
C—J 020 MA TERMINAL TERMINALS TERMINALS
05V
= 7 POT
1K OHM i £
POTENTIOMETER W 4 =Jcm
oW o INFUT
& MODULE
DC VOL TMETER
E. 1 K OHM POTENTIOMETER SIGNAL [aa7s J
R _ | Figure 5-11. 35-175A SCR module.
+ m—ﬂ—@—o—-:l 0-20 MA
. | =305V il .
0:? MILLIAMMETER A, Disconnect the SCR module’s K1 (or K3) lead from
3 For the LOAD 1 (or LOAD 3) push-on terminal to which
& i it is connected,
DQ';LEEL ::] INBUT B. Disconnect the SCR module’s K2 (or K4) lead from
SOUACE | MODULE the LINE 1 (or LINE 3) push-on terminal 1o which it is
€. 0-20 mA SIGMAL connected.
(. Disconnect the firing circuit G1 and G2 {or G3 and
COMMECT TO 0-58 V TEAMINAL TO YERIFY CONTROL SISMAL: 5C i
& CONMECT 10 POT TERMIAL 70 VERY ¢ 1o E, SIONAL g:}{g.ﬂlc leads from SCR module terminals G1 and
VOLTAGE. or G3 and G4),
3. Remove the SCR module’s LOAD 1 (or LOAD 3) con-
Figure 5-10, Input signal verification. neclion.
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Figure 5-12. 250-300 A SCR module.

4. Remove the SCR module's LINE 1 {or LINE 3) con-
necLion,

3. Remove the SCR module’s mounting screws and asso-
cialed 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 beatsink thermal compound 1o the
bottom of the replacement SCR module.

9. Install the replacement SCR module where the old one
was located.

10. Replace the SCR module MOUNLNE SCrews:
A. Be sure 10 install the conical spring washers as

shown in figure 5-13,

MOUNTING SCREW —|
CONICAL SPRING

\_“
‘/ WASHERS (2 EA.)

SCR MODULE

HEATSINK
HL
sty

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

B. Torque the SCR module mounting screws for all
SCR modules to 40-50 pound-inches (4.5-5 5
Newton-meters),

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

KAOTET14-D01
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12, Depending on the SCR module replaced, reconnect the
disconnected firing circuit gate leads to the SCR module
as follows:

A. Connect the G1 lead 10 SCR module 1 terminal G1,
B. Connect the G2 lead to SCR module 1 terminal G2,
C. Connect the G3 lead 1o SCR module 2 terminal G3.
D. Conpect the G4 lead to SCR module 2 terminal G4.

13, Depending on the SCR module replaced, reconnect the
other disconnected firing-circuit leads 1o the SCR module
is follows:

A. Connect the K1 lead to a LOAD 1 push-on terminal,

B. Connect the K2 lead to a LINE 1 push-on terminal,

C. Connect the K3 lead to a LOAD 3 push-on terminal,

D.  Connect the K4 lead to a LINE 3 push-on terminal,
14. Re-install the controller,

9.6.2 Firing Circuit Fuses
To replace a firing circuit fuse:

. Remove line voltage from the controller,

2, Inspect the controller for damaged or loose SCR pate
wiring before replacing the firing circuit fuse,

3. Remove the firing circuit fuse from its holder (see figure
5-14 for 664D or figure 5-15 for 664F) and install 2
replacement.

CAUTION
Replace the firing circuit fuse only with
an AGC 1/4 A fast-acting fuse.
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Figure 5-14. Firing eircuit module connections, model
664D,



Table 5-2. Replacement Parts List
—\ DESCRIPTION NUMBER
T i E S
a0 il =~ IR MODULE | Caution High Voltage Label KAD48319-000
To 7 LMY= L — i Cover and Maodule Panel Mounting Screw | KB065023-001
i - ’ ﬁl - (6-32 x 3/8 pan head screw with salf-
wre =1 Lais weg | : forming threads)
i _,} . ) iy 4 Firing Circuit Fuss (AGC 1/4A) KB062972-001
D = Model 884D Firing Circuit Module OCo70401-001
- Trommee Model 664E Firing Circuit Module 0C070402-001
[Jorme s e i
T e PRI | 4o A e heaa KB065023-002
Ty 9 =] = #::r?a}: wasthr::n s serew KADEE(!E;:DGE
= ™ FUBE F2
e 3 BT Push-On Lug (for Firing Circuit KB067427-001
[b- alls 1 ESOENERON: Al .0 and Line/Load Bracket Connections)
SCH Module See Table 5-1
PP M I-_L}-
A e T E #10 conical spring washer KBO55442-004
T e #10 flat washer KB055310-027
" i s Thermal compound KAO5T842-000
T ST e Subcycle Fuse See Table 5-3
Thermostat KBO70025-001
ENABLETHEABLE SWITCH OR MELAY |8 CUSTOMER SUSPYLED ¥
INSTALL JUMPER FOR DPFERATION GM B0 He AC LINE Ermkﬂt IAI KHQEEFE'D‘D'I
500 Bracket "B KBo62775-002
Figure 5-15. Firing circuit module connections, model E:;m KRe7118:001
664E. 208 VAC KBO62877-002
240 VAC (Requires both capacitors) KBO62865-001
KBOG2877-001
2.6.3 Firing Circuit Module 277 VAC KB062877-001
To replace the firing circuit module (see table 5-2 for part 380 VAC KBO62878-002
number; 415 or 480 VAC KBO62878-001
1. Remove line voliage from the controller. 600 VAC KBO62878-003
2. Loosen the screws that secure the controller’s cover plate. 1 Tum 1K Potentiometer KB067513-001
3. Remove the cover plate and place it on its edge (see figure Knob KA056844-002
4. Note the locations of all push-on lugs on the firing circuit Digital Dial KA055818-000
module (see figure 5-14 for 664D or figure 5-15 for Manual 6640/E
664E). Then disconnect them from the firing circuit Schematic, 664D CD070038-001
module, Schematic, 664E OD070039-001
3. Remove the two firing circuit mounting screws and re- Input Module OCO070397-001
move the firing circuit module. Current Module 0OC070396-001

6. Install the replacement firing circuit module and secure it~ 415
in place with the mounting screws removed in step 5.

7. Replace all wiring push-on lugs removed in step 4. 5.6.4 Subeycle Fusa(s)
8. Reconnect line voltage to the controller, To replace a subcycle fuse (see table 5-3 for part number):
9. Check that the firing circuit module is correcily con- 1. Remove ling voltage from the controller,
figured for the line frequency in use as described in 2. Inspectall wiring and components for damage and replace
section 2.8, if necessary.
10 Set the control signal input SPAN potentiometer as de- 3. Remove the subcycle fuse mounting screws and lift the
scribed in section 2.9. fuse off its standoffs (see figures 2-5 and 2-6).
11.  Replace the cover plate and secure it in place with the 4. Install a replacement subcycle fuse,
scTews loosened in step 2. 5. Replace and tighten the fuse mounting screws,

5-8 WADTET14-004
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Figure 5-16. Model 664 controller with cover plate on
sdge for access to modules.

Table 5-3. Replacement Subcycle Fuses

PART NUMBER ]

CONTINUOUS 500 V 600 V
CURRENT RATING FUSES FUSES

0 A KB057525-008 KBo57519-008

90 A KBO57525-009 | KBO57519-009

125 A KBO57525-001 KBOS57518-010

175 A KBO57525-010 KBO57519-011

250 A KBO57525-011 | KBO57519-012

300 A KBOS7525-003 KBO57518-007

5.6.5 Thermostat

1

To replace a thermostat (see table 5-2 for part number):
- Remove line voltage from the controller,

Remove the perforated shield from the end of the heatsink
near the thermosial,
3. Remove the screws that secure the thermostat o the

healsink,

4. Lift the thermostat off the heatsink.

5. Pull the push-on terminals of the thermostat wires off the
thermostat’s ierminal lugs.

6. Push the push-on terminals of the thermostal wires onto
the replacement thermosiat's ferminal lugs.

FADTET14-001

10
1.

Maintenance and Repajr

Remove all traces of the previous thermal compound
from the heatsink. Make certain the surface on which
the thermostat will be mounted is clean and smooth,
Apply a thin layer of thermal compound to the botiom of
the replacement thermostat.

Place the thermostat on the heatsink and tighten the
mounting screws firmly,

Reinstall the perforated shield on the end of the heatsink.
Reapply line voltage to the controller,

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

5.6.7

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).

Notethe seitings 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.
Remove the two modile mounting screws and their
washers,

Remove the current 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.

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

Reconnect line voltage to the controller.

Input Module

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

1.
2,
3

=

=

10,

Remove line voltage from the controller.

Loosen the screws that secure the controller's cover plaie.
Remove the cover plate and place it on edge (see figure
5-1a},

Note the locations of all push-on lu £5 on the inpul module.
‘Then disconnect all wiring from the input module.
Remove the two moduole mounting screws and their
washers.

Remove the input module from its maounting 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 moduls line-vok-
age configuration jumper where it wae 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.
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