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GENERAL INFORMATION

This manual provides instructions for testing the Trane Cen-
TraVac Solid State Overload (SSOL) Module using the TOL-90
tester. Included is a description of the tester, a list of additional
recommended test equipment, a copy of a test log and proper
testing procedures. It may be necessary to refer to Trane Service
Buiietin CTV-SB-22 or appropriate sections of CenTraVac Ser-
vice Guides for additional information concerning calibration of
the SSOL.

TESTER DESCRIPTION

The TOL-90 Solid State Overload (SSOL) tester has the following
features:

i. Simulates any level of motor current from zero to ten times
the Rated Load Amps (RLA).

2. Simulates the operation of the 1M (K27) starter contactor
auxiliary.

3. Gives visual indication of a MOTOR OVERLOAD trip due to
excessive locked rotor current or motor running current.

4. Gives visual indication of a DISTRIBUTION FAULT trip.

The TOL-80 front panel includes the following items: (See Figure
1)

1. CURRENT SIGNAL switch {SW1) which tums the current
simulation signal to the SSOL on and off.

2. 1M CONTACTOR AUXILIARY switch (SW2) which simu-
lates the operation of the 1M contactor.

3. A pair of output terminals (B1-B2) to which a digital voltmeter
is attached to monitor the simulated current level to the
SSOL.

4. Two indicator lights. One to indicate when the SSOL is giving
a DISTRIBUTION FAULT signal and one to indicate when
the SSOL is giving a MOTOR OVERLOAD signal.

5. Three fuses (F1,F2,F3) to protect the tester and SSOL from
damage due to incorrect hookup of the tester or a defective
SSOL.

DOL-90 SSOL TESTER OPERATION

The SSOL tester simulates motor current by piacing a variable
DC test voltage across the B1-B2 terminals of the SSOL instead
of the current calibrator.

NOTE: A digital voltmeter is required to read this test voltage.

The magnitude of this CURRENT SIGNAL is such that 1.0 VDC ==
100% RLA. The current is directly proportional to motor current
draw (see Table 1). The source of this voltage is the +15 VDC
power supply inthe SSOL. The ON-OFF switch (SW1) is used for
switching off the current signal.

The MOTOR OVERLOAD and DISTRIBUTION FAULT trip indi-
cators are powered by the same SSOL. outputs that trip the fault
circuit breakers. An overload is indicated by a steady, glowing
MOTOR OVERLOAD light. A DISTRIBUTION FAULT is indi-
cated by a flashing DISTRIBUTION FAULT light. The flashing is
due to a pulsed output from the SSOL.

RECOMMENDED ADDITIONAL TEST EQUIPMENT

- 1. Digital voltmeter - required.

2. Clamp-on ammeter
3. Timer or clock with second hand.

Refer to Trane Service Bulletin CTV-SB-22A for specific oper-
ation and calibration information regarding the SSOL.

OPERATING INSTRUCTIONS

Prior to testing the SSOL, fill in the “General Information” section
on the Test Log, page 5. The information in this section cor-
responds to the information in the lower portion of the Test Log.

FIGURE 1 - Solid State Overlaod Tester, TOL-90
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Preliminary Measurements ROTE: If the SSOL is not equipped with a swing-out board,
the —15 VDC output can be measured between the anode
(end opposite of silver stripe) of Diode D18, located on the
main printed circuit board, and Terminal B2. This voliage

NCTE: Steps 1, 2 and 3 following, must be made with the chiller
yerating. The readings and calculation determined in Step 3
.nust be recorded on the Test Log shown on page 5.

should be between --14.25 VDC and --15.75 VDC.

. Measure and record motor running current using a clamp-on
ammeter.

. As motor running current is measured (step 1), measure and
record the DC voltage across the current calibrator resistor
at Terminals 81 and B2 on the SSOL using a digital
voltmeter.

. Divide the Step 1 measurement by the Step 2 measurement
to obtain a multiptier expressed by AMPS/VDC. This multi-
plier should equal the motor RLA if the current transformers
and current calibrators are properly selected. This multiplier
is used to obtain actual current values corresponding to the
DC voliage readings obtained in the Functional Tests. The
calculation is:

(DC VOLTAGE FROM TEST LOG) x (MULTIPLIER) =
ACTUAL MOTOR CURRENT

NOTE: Before proceeding with Step 4, the chiller must be
turned off. However, control power must remain energized
in Steps 4 through 6.

. Measure and record the voltage between Terminals XX1
~ and X2 onthe SSOL. The voltage here is normally 115 VAC.

. Measure and record the voltage between the +15 VDC ter-
minal (on the swingout board) and Terminal B2. This voltage
should be between +14.25 VDC and +15.75 VDC. If the
voitage is out of tolerance, the SSOL will probably fail the
Functional Tests and require replacement.

NQTE: If the SSOL is not equipped with a swing-out board,
the +15 VDC output can be measured between the cathode
(designated by a silver stripe) of Diode D19 located on the
main printed circuit board and Terminal B2. This voltage
should be between +14.25 VDC and +15.75 VDC.

. Measure and record the voltage between the —15 VDC ter-
minal on the swing-out board and terminal B-2. If the voltage
is out of tolerance, the SSOL will probably fail the Functional
Tests and require replacement.

8. Trip the safety trip indicators on the control panel and starter
to prevent compressor start-up during testing procedures.

9. Remove the Current Calibrator resistor from Terminals B1
and B2 on the SSOL.

10. Connects the leads from the TOL-90 tester to the matching
terminals on the SSOL and the swing-out board (refer to
Figure 2). It may be necessary to loosen the terminal screws
on the SSOL.

NOTE: If the SSOL is not equipped with a swing-out distri-
bution fault board, leave leads E3/F3 and E4/F4 uncon-
nected and connect lead +15 to the cathode (designated
by a silver stripe) of diode D19 on the main printed circuit
board.

11. Connect the positive (+) lead of a digital voltmeter to the test
point on TOL-90 labeled B1. Connect the negative (—) lead
to the test point labeled B2. Set the voltmeter on the 20 VDC
scale.

12. Energize the SSOL by applying 115 VAC at Terminals XX1
and X2.

The following functional tests can now be completed.

TABLE 1 - CenTraVac Running Current Vs. SSOL Proportional Current Signal

NOMINAL CURRENT VOLTAGE ACROSS
LEVEL CURRENT CALIBRATOR

FUNCTION (% OF RLA) (B1-B2)
Maximum Locked Rotor Trip Setting 1070% 10.70 VDC
Typical Locked Rotor Amps (LRA) 250% 2.50 VDC

Motor Overload Trip Level 107% 1.07 VvDC*

Motor Rated Load Amps (RLA) 100% 1.00 VDC

Motor Starter Transition Level 85% 0.85 VvDC*
Distribution Fault Trip Level 20% 0.20 VDC*
Motor De-energized 0% 0.00 VDC

*Actual measured test voltage may vary slightly from the values indicated. Refer to the corresponding test in-

structions for details.
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FUNCTIONAL TESTS
A. Acceleration Time Limit (60 HZ)

QPN

o

7.

8.

Set frequency switch on SSOL to 60 HZ.

Set Digital Volt Meter (DVM) on 20 VDC scale.

Turn SW2 to OFF.

Turn SW1 to ON.

Turn the CURRENT SIGNAL ADJUST knob until DVM
reads approximately 2.0 VDC.

Set maximum acceleration time switch on SSOL to desired
setting.

Turn SW2 ON. The MOTOR OVERLOAD LED should light
after the time set in Step 6 has elapsed.

Record the actual time observed (See Test Log, part Ii).

B. Acceleration Time Limit (50 HZ)

1.
2.
3.

Set frequency adjustment switch on SSOL to 50 HZ.
Repeat Steps 2 through 8 from Test A.
Return the frequency adjustment switch to normal position.

C. Locked Rotor Trip Level

1.

Set maximum acceleration time limit switch on SSOL to
maximum setting all switches on. This aliows 63 seconds to
perform this test prior to MOTOR OVERLOAD indication
due to acceleration time fimit.

g W

~N ®

. Turn SW2 Off.

. Set DVM on 20 DVC scale.

. Turn SW1 ON.

. Adjust CURRENT SIGNAL until the DVM reads approxi-

mately 1.5 VDC or greater.

. Turn SW2 ON. (Acceleration time limit is now in effect).
. Increase CURRENT SIGNAL until the MOTOR OVER-

LOAD LED lights. This indicates that the locked rotor trip
level has been exceeded. If the acceleration time limit is ex-
ceeded in this step, reset by switching SW2 OFF, then ON.

. Record the trip level DC voltage obtained in Step 7. Multi-

plying this value by 100 will give the percentage of RLA. For
example, a reading of 6.50 VDC corresponds to 650 per-
cent of RLA. This should be equivalent to the sefting of the
LRA set potentiometer on the SSOL. Figure 3 represents
the LRA set potentiometer. The calibrating screw should be
turned fully counter-clockwise then rotated clockwise to the
desired setting.

+ 15
Fi
B1
F2
FUSES
AGC 1/32 B2
S1
Fs s2 />
Et/F1
E2/F2 P
~
*E3/F3
‘E4F4
CTV SSOL
TESTER TOL-90

* NOT USED ON UNITS WITHOUT DISTRIBUTION FAULT SWING-OUT BOARD.

TO +15 VDC POWER SUPPLY ON SSOL

“CURRENT SIGNAL" VOLTAGE —
TO TERMINAL Bt ON SSOL

“GROUND"” OR “COMMON" —
TO TERMINAL B2 ON SSOL.

1M AUXILIARY — TO TERMINALS
S1 AND S2 ON SSOL

MOTOR OVERLOAD TRIP SIGNAL —
TO TERMINAL F1 OR E1 ON SSOL.

COMMON FOR MOTOR OVERLOAD
TRIP SIGNAL — TO TERMINAL F2
OR E2 ON SSOL

DISTRIBUTION FAULT TRIP SIGNAL —
TO TERMINAL E3 OR F3 ON SSOL.

COMMON FOR DISTRIBUTION FAULT
TRIP SIGNAL — TO TERMINAL E4 OR
F4 ON SSOL

FIGURE 2 - TOL-90 Solid State Overload Tester Connection Diagram



D. Transition Level

. Turn SW2 OFF.
. Turn SW1 ON.
. Adjust the CURRENT SIGNAL until the DVM reads ap-

proximately 1.20 VDC.

. Turn SW2 ON.
. Slowly reduce the CURRENT SIGNAL. Listen and watch

for the transition relay on the SSOL to pull-in and notice the
DVM reading.

. Record the reading on the testiog. The SSOL should be set

to transition at 85 percent of RLA. Due to the nature of the
CURRENT SIGNAL during actual operation and the SSOL
circuit design, the corresponding test voltage will be ap-
proximately .80 VDC, + .07 VDC.

E. Motor Overload Trip Level

1.
2.
3.

4.

Turn SW2 OFF.

Turn SW1 ON.

Adjust the CURRENT SIGNAL until the DVM reads ap-
proximately 0.60 VDC.

Turn SW2 ON. The transition relay on the SSOL should
pull-in after approximately one second.

Increase the CURRENT SIGNAL. Note the DVM reading
when the MOTOR OVERLOAD indicator lights.

Record the DVM reading noted in Step 5. The SSOL should
be set to trip at 107% of RLA. Due to the nature of the CUR-
RENT SIGNAL during actual operation and the SSOL cir-
cuit design, the corresponding test voltage will be approxi-
mately 1.13 VDC = .05 VDC.

F. Motor Overioad Trip Level with 10% Jumper Removed

1.

2.
3.

4.

Remove the 10% jumper from Terminals J1 and J2 on the
SSOL.

Repeat Steps 1 through 5 from Test E.

Record the value obtained in Step &, Test E. This value
should be approximately 10 percent less than the value ob-
tained in Test E (1.02 VDC + 0.05 VDC).

Reconnect the jumper to Terminals J1 and J2 on the SSOL.

G. Distribution Fault Trip Level

1.

193]

Turn SW2 OFF.

2. Turm SW1 ON.
3.
4. Turn SW2 ON. The transition relay on the SSOL should

Adjust CURRENT SIGNAL to approximately 0.50 VDC.

pull-in after approximately one-second.

. Adjust the CURRENT SIGNAL slowly downward. Note the

DVM reading when the DISTRIBUTION FAULT indicator
lights.

. Record the DVM reading noted in Step 5. The SSOL used

in model CVAC chillers shipped after June 1982 and all
CVHE chillers should trip at approximately 15 percent of
RLA. CVAC chillers shipped before June 1982 and all
CVHA chillers should trip at approximately 20 percent of
RLA. Due to the nature of the CURRENT SIGNAL during
actual operation and the SSOL circuit design, the cor-
responding test voltages must be 0.13 VDC + 0.05 VDC
and 0.18 = 0.05 VDG, respectively.

H. Load Proportional DC Voltage Signal

1.
2.

3.

Turn SW1 ON.

Adjust the CURRENT SIGNAL until the DVM reads as
closely as possible to 1.00 VDC.

Remove the (+) voltmeter lead from the test point B1 and
measure the voltage at Terminal V1 on the SSOL. This volt-
age shouid read — 8.25 VDC + 0.20 VDC.

TOL-OM-1

470 670

270

870

70 1070

FIGURE 3 — LRA Set Potentiometer

5.
DRY RUNNING A STARTER USING THE TOL-90 TESTER

. Recheck the CURRENT SIGNAL voltage at test point Bt to
verify that it is still as close as possible to 1.00 VDC. If not,
readjust CURRENT SIGNAL and repeat Step 3.

Record the final DVM reading obtained in Step 3.

After disconnecting the compressor motor leads for dry-running
the starter, TOL-90 can be used to simulate different current con-
ditions in the motor. The CURRENT SIGNAL can be adjusted to
verify starter transition and operation of the motor overload and
distribution fault circuit breakers.

1. After power to the starter has been disconnected, disconnect

the motor leads at the motor or at the starter depending upon
ease of access. Isolate the leads to prevent contact since
they may be energized during the dry-run.

DO NOT DISCONNECT any control wiring from the SSOL. If
any wiring was disconnected for prior tests, reconnect it
before proceeding.

Remove the current calibrator resistor from Terminals B1
and B2 on the SSOL.

Connect leads +15, B1 and B2 of TOL-90 to the SSOL. E1,
E2, E3 and E4 may be connected if indication of motor over-
load and distribution fault is desired.

Connecta DVMto the B1 (+) and B2 (—) test points on TOL-
90.

Test Procedure

1.

Close the disconnect or circuit breaker to apply power to the
starter and SSOL.

Turn SW1 ON.

Adjust CURRENT SIGNAL to approximately 1.50 VDC or to
a value corresponding to the calculated LRA (see Figure 1).

Provide a start signal to the starter.

Reduce the CURRENT SIGNAL to approximately 0.60 VDC
and verify that transition occurs.
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6. Increase the CURRENT SIGNAL to approximately 1.25
VDC and verify that the motor overload circuit breaker trips.

7. Repeat Steps 1 through 5.

8. Turn SW1 OFF and verify that the distribution fault circuit
breaker trips.

9. De-energize the starter and SSOL..

10. Remove TOL-90 and reconnect the current calibrator re-
sistor to Terminals B1 and B2 on the SSOL.

Test Completion Checklist

1. Set frequency adjustment switch on SSOL to desired setting
(50/60 HZ).

2. Set maximum acceleration time switch on SSOL to desired
setting.

3. Reconnect the current calibrator resistor to Terminals B1
and B2 on the SSOL.

4. Reconnect the wires to Terminals S1 and D1 on the SSOL.

5. Reconnect the 10% jumper to Terminals J1 and J2 on the
SSOL, if required.

TOL-90 CHECKOUT PROCEDURE

1. Using an ohmmeter on the 200 K scale:

a. Connectthe (+) chmmeter lead to the B2 lead and con-
nect the (—) ohmmeter lead to the -+15 lead.
- With SW1 ON, infinite ohms should be measured.
- With SW1 OFF, infinite ohms shouid be measured.

b. Connect the (+) ohmmeter lead to the +15 lead and
connect the (—) ohmmeter lead to the B2 lead.
- With SW1 OFF, infinite ohms should be measured.
- With SW1 ON, 20 K to 100 K should be measured. If in-
finite ohms is measured, check Fuse F1.

2. Using an ohmmeter set on the 20 K scale, connect the ()
ohmmeterlead to the B1 lead and connect the (-} ohmmeter
lead to the B2 lead.

a. Turnthe CURRENT SIGNAL ADJUST knob fully clock-
wise. Approximately 10 K ohms should be measured.

b.  Turn the CURRENT SIGNAL ADJUST knob fully coun-
ter-clockwise. Approximately 0.01 K to 0.06 K ohms
should be measured.

¢. The resistance measured should vary smoothly be-
tween 0.01 K and 10 K when the knob is turned from fully
counter-clockwise to fully clockwise.

d. [f infinite resistance is measured, check Fuse F2,

3. Using an ohmmeter set on the 20 K scale:

a. Connectthe (+) ohmmeter lead to the $1 lead and con-
nect the (—) ohmmeter lead to the S2 lead.

b.  With SW2 OFF, infinite ohms should be measured.

c.  With SW2 ON, 0.01 K to 0.06 K ohms should be mesa-
sured. If infinite ohms are measured, check Fuse F3.

4. This test requires a DC voltage source of at least 6 VDC, but
not more than 60 VDC. The greater voltage will produce
more easily detectable results. Using the +15 Terminal as
the (+) supply terminal and the —15 terminal as the (-)
supply terminal, a 30 VDC supply will result.

a. Connect lead E1/F1 to the (—) terminal and connect
lead E2/F2 to the (+) terminal. There should be no indi-
cator lights on.

b. Connect lead E1/F1 to the (+) terminal and connect
lead E2/F2 to the () terminal. The MOTOR OVER-
LOAD LED should be on.

c. Connectlead F3 to the (—)terminal and connect lead F4
to the (+) terminal. There should be no indicators on.

d. Connectlead F3 to the (+)terminal and connect lead F4
to the (—) terminal. The DISTRIBUTION FAULT indi-
cator LED should be on.
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GENERAL INFORMATION_:
CenTraVac:

Mode! #

CENTRAVAC SOLID STATE OVERLOAD

Serial #

Sales Order #

TEST FORM

Starter: Motor Nameplate Data
Type RLA Amps
Vendor LRA Amps
Model # (LRA/RLA)
Serial # Voltage
Current Transformer Ratio
Solid State Overload: Actual Line Voltage Volts
Number from Nameplate Frequency Hz
Current Calibrator #
Current Calibrator Setting Ohms
Locked Rotor Trip Setting %
Acceleration Time Limit Setting ________ sec.
TEST DATA:
L. Preliminary Measurements:

A. Motor Running Current Amps

B. Corresponding DC Voltage Across Current Calibrator vDC

C. Muitiplier (A/B) Amps/VDC

D. Voltage from XX1 to X2 VAC

E. Voitage from +15 to GND vDC

F. Voltage from —15 to GND vDC

il. Functional Tests:

A. Acceleration Time Limit (60 Hz) sec.

B. Acceleration Tirﬁe Limit (50 Hz) sec.

C. Locked Rotor Trip Level vDC

D. Transition Level vDC

E. Motor Overload Trip Level vDC

F. Motor Overload Trip Level with 10% Jumper Removed vDC

G. Distribution Fault Trip Level e

H. Voitage from V1 to V2 @ 1.000 VDC from B1 to B2 vDC
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