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PREFACE

1. GENERAL

This publication is essentially divided
into two parts:

Unitron Incorporated

ATTN: Customer Service Dept.
10925 Miller Road

Dallas, Texas 75238

a. Installation and Operation instruc- Phone:  (800) 527-1279
tions are provided in Sections I (214) 340-8600
through III. These sections contain Fax: (214) 341-2099
an overview of the frequency con-
verter featured herein, specifications 2. HOW TO USE THIS MANU AL

for the unit, installation instructions,
operating instructions, and a discus-
sion of the operational controls and
indicators.

. Maintenance information is provided
in Sections IV through VIII. These
sections contain theory of operation,
troubleshooting instructions, illus-
trated parts breakdown, schematics,
and recommended spare parts.

NOTE
When assistance of any type is desired by
the customer, from Unitron, locate the Iden-
tification Plate (Figure 6-1) and note the
PART NUMBER and SERIAL NUMBER.
You must have this information available
when calling Unitron for assistance.

vil

a. All personnel, both operating and

maintenance, should read completely
through Sections I through III so they
may become familiar with the general
capabilities of the frequency convert-
er, how to turn the unit on and off, and
with the purpose and use of each con-
trol and indicator.

. Maintenance personnel, after becom-

ing familiar with the information in
Sections I through III, should read
through Sections IV and V and scan
the contents of Sections VI and VII
before accessing the interior of the
frequency converter or attemptingre-
pair of the unit. This manual should
be kept at hand for frequent reference




while performing maintenance on the
unit.

3. SAFETY

To prevent possible injury to personnel
and/or damage to the equipment, the fol-
lowing safety guidelines must be ob-
served.

a. Be familiar with the contents of this
manual.

b. Always be aware of the hazards of
working with high voltage equip-
ment. Remember that potentially le-
thal voltages may be present within
the frequency converter even when
power has been removed from the
unit.

¢. Always ensure that the control panel
access door is securely shut when op-
erating the unit. Only trained main-
tenance personnel should ever access
the interior of the unit.

d. Always follow all standard safety
practices and procedures.

e. Never indiscriminately touch or
probe internal components of the
unit.

vii

f. If you are not sure, ASK. Above all
else, USE COMMON SENSE.

4. WARNING, CAUTION AND
NOTE ADVISORIES

Throughout this publication, advisory
information is provided in the following
forms:

WARNING
Warning messages indicate when a spe-
cific procedure or practice is not fol-
lowed correctly, personal injury could
result. It may warn of hazardous condi-
tions. Warning messages appearinbold
faced type.

CAUTION
Caution messages indicate procedures or
practices which, if not followed, could result
in damage to the equipment. Caution mes-
sages appear in italics.

NOTE
Notes contain important information set off
from the text. Special attention should be
paid to this information. Notes appear in
plain but distinctive type.



SECTION 1
GENERAL INFORMATION

1.1 SCOPE

This manual provides installation and
operation information for the GFC series
mobile Pwr-Kart frequency converter.
The manual is written and provided with
the understanding that the user is fully
cognizant of the fact that dangerously
high levels of voltage are present within
the frequency converter and, therefore,
only fully qualified equipment mainte-
hance personnel should access the in-
terior of the unit.

1.2 PURPOSE OF EQUIPMENT

The Pwr-Kart frequency converter
changes 60 Hz, 3-phase input power into
regulated 400 Hz, 3-phase, 115/200 VAC
output power. Refer to Table 1-1 of this
manual, or to the nameplate located on
the back of the unit, for specific input
voltage requirements.

1.3 ELECTRICAL, ENVIRONMEN.-
TAL AND MECHANICAL SPECIFI-
CATIONS

The specifications for the Pwr-Kart are
provided in Table 1-1.

1-1

1.4 STANDARD FEATURES

The following features are standard in
all Pwr-Kart frequency converters.

1. Unit Control. See Section I11, Figure
3-1 and Table 3-1.

a. Unit Control READY indicator.
This indicator, when illuminated,
indicates that input power is ap-
plied to the frequency converter.

. Unit Control ON pushbutton
switch. This switch controls the
input contactor of the frequency
converter. Pressing the switch in
starts the unit and places it in a
standby operational status; the
ON indicator illuminates.

Unit Control OFF pushbutton
switch.  Pressing this switch
opens the input contactor and re-
moves power from the unit; the
ON indicator extinguishes. The
READY indicator will remain illu-
minated as long as external input
power is available to the fre-
quency converter.,



2. Input Power Cable. A 100 foot input
power cable is provided with the Pwr-
Kart. The service end of the cable is
unterminated so as to permit the user
to configure the cable to facility re-
quirements. Unitron Incorporated
does not specify user-furnished wir-
ing or connectors due to differing
codes throughout the world. All wir-
ing and connectors must be in accor-
dance with the National Electrical
Code (or the equivalent) and prevail-
ing local codes. See also Section I,
paragraph 2.1, step 1.

Output Power Cable. Each output
power cable (dual output optional) is
30 feet long and terminates in an ajr-
craft industry standard connector
(MS90328). Each cable is suitable for
connecting 400 Hz power directly to
the aircraft and is equipped with 4
power wires and 2 control wires for a
28 Vdc safety signal. The pin out for
the load connectors is as follows:

....................
....................

Grounded Neutral
. 28 VDC Safety Signal (out)
. 28 VDC Safety Signal (in)

Output Control. The Output Control
controls and indicators provide for
operation of the unit in either a
REMOTE (automatic) or LOCAL
(manual) mode. This permits the
user to start up the frequency con-
verter (in standby) and then control

the output power from either the unit
or from the aircraft. See Section IIL.

5. Standard Circuits. Each Pwr-Kart is
equipped with the following standard
enhancement circuits.

a. Soft Start Circuit. A soft start cir-
cuit is provided to reduce the in-
itial surge current required to
charge the internal capacitors.

Automatic Line Drop Compensa-
tion Circuit. This circuit permits
the selection of up to 5 percent
compensation for drops in the out-
put load line. It is preset at the fac-
tory to insure optimum operation.

Protection Circuits:

* Input over/under voltage

* Loss of phase

* Input overcurrent

* Output over/under voltage
* Overload

* Short circuit

* Overtemperature

1.5 SPECIFIC OPTIONS

The GFC mobile frequency converter de-
scribed in this manual is a standard Pwr-
Kart with input contactor, single output
contactor, and the Alternate Input Volt-
age (T-3) option. The unit is equipped
with an input transformer that permits
the frequency converter to operate on
208V input power from the facility serv-
ice (utility). The transformer steps the
input power to the 480V required for op-
eration of the frequency converter.



1.6 OPTIONAL FEATURES

Built In Test Equipment. A BITE board
is optionally available for installation as
an accessory. The BITE board contains a
non-volatile memory latch circuit that
retains fault information even if input
power isremoved. This fault information
is indicated by status indicators located
on the BITE board. This status informa-
tion is used to aid in rapidly isolating a
malfunction to a replaceable part or as-
sembly so as to facilitate troubleshoot-
ing.

1.7 SAFETY AND SECURITY FEA-
TURES

The Pwr-Kart series of frequency con-
verters has been designed with safety,
both of operating and maintenance per-
sonnel and of equipment, foremost in
mind. Proper security of the equipment
to prevent unauthorized tampering or
unintentional changes in the operational
status of the unit has also been consid-
ered. Some of these features are:

1. Unit Control ON switch is protected
by a transparent cover that can be
padlocked.

2. Access door can be padlocked.

3. Inthe REMOTE operating mode, the
safety interlock circuit must be en-
abled (circuit completed) before out-
put cable(s) can be energized.

4. Front panel indicators prominently
display operational status of unit,

5. Oversized, mushroom type, pushbut-
ton switch provides for emergency
shut down.

6. 18" hazard area clearance.

7. Audible summary alarm alerts to
fault condition.

8. Maintenance (bypass) capability.
9. Access door safety interlock.

10.Internal DC link voltage meter indi-
cates SAFE and DANGER levels,

1.8 COMPLEMENTING SERVICES

Unitron considers proper upkeep and
maintenance of the frequency converter
to be your best insurance against un-
scheduled downtime. Therefore, the
services outlined below are offered on an
individual basis. For further informa-
tion regarding any of these services,
please contact:

Unitron Incorporated
ATTN: Customer Service Dept.
10925 Miller Road
Dallas, Texas 75238
Phone: (800) 527-1279

(214) 340-8600
Fax:  (214) 8341-2099

1.8.1 Maintenance
Courses

Training

To ensure that our customers derive
maximum benefit from their Pwr-Kart
frequency converter, Unitron offers ava-
riety of training classes tailored to spe-
cific interests and requirements.



Maintenance classes can be presented
either at the Unitron factory or at the
customer’s site.

1.8.2 Continuing Maintenance Pro-
gram

Unitron offers a continuing maintenance
program available throughout the conti-
nental United States. This program, in
effect, extends the warranty on your
Unitron equipment and assures prompt
and complete maintenance assistance
when required.

14

1.8.3 Spare Parts

To facilitate service on your frequency
converter, it is recommended that a stock
of spare parts be maintained on-site. A
spares stock ensures immediate parts
availability and helps reduce system
downtime. Unitron can supply any of
several recommended levels of spares to
meet each customer’s specific require-
ments. Please see Section VIII of the
Maintenance Manual for a listing of
recommended spares for this unit.
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FIGURE 1-1. TYPICAL PWR-KART™ FREQUENCY CONVERTER.
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Table 1-1. General Specifications for Part Number 195-39000-58

Input:

Frequency ......................
Phase Rotation ..................

Protection .......................

Input Current at Rated Load* ....

Input Power Cable ...............

Output:
Voltage ..............ooii....

Voltage Regulation ...............

Automatic Line Drop
Compensation ..................

Frequency Regulation ............

Harmonic Distortion .............

208 VRMS =+ 10%, 3-phase, 3 wire plus
ground

60 Hz + 10%
Any

Over/Undervoltage, Loss of Phase, Over
Current

Soft start circuit limits peak input starting
current to less than the 150% peak full-load
steady state input current.

65 amperes at nominal input voltage.
72 amperes at low line (~10%) voltage.
*Does not consider overload conditions.

100 foot input power cable supplied as part
of the unit.

115/200 VRMS, 3-phase, 4 wire, grounded
neutral

+1% under all conditions of line, balanced
load and temperature; +3% under 50% un-
balanced load; +5% under 100% unbalanced
load.

0 — 5% selectable

400 Hz £1% under all conditions of line, load
and temperature.

3% maximum

1-6




Table 1-1. General Specifications (continued)

Output (continued):

Phase Angle Regulation .......... 120° + 2° for balanced loéds; + 4° for unbal-
anced loads.

Phase Rotation .................. Clockwise sequence of AB-BC—CA.
Overload ........................ 175% for 5 minutes; 300% for 20 seconds.
Power Rating .................... 25 kVA at 0.8 pf lagging

Output Current at Nominal
Input Voltage and Rated Load ... 72 amperes

Output Power Cable ............. Output power cable, with 28 VDC safety
control and aircraft industry standard con-
nector, MS90328, supplied as part of the
unit.

Protection ....................... Over/under voltage, overload, short circuit,
thermal switch on heatsink

Weight .......................... Approximately 700 pounds depending on
options selected, exclusive of cables.

Cooling ......coooviiiiinnn. ... Forced air

Construction .................... Indoor/outdoor environment

Clearance ....................... 18" hazard area clearance

Operating Temperature .......... —40°C to +55°C (—40°F to +131°F)

Monitoring/Controls:
Meters/Controls/Indicators ....... See Figure 3—1 and Table 3-1.

1-7/1-8 (Blank)







SECTION II
INSTALLATION

2.1 INSTALLATION

Installation of the Pwr-Kart Frequency
Converter with input power cable and
output power cable is simplified to the
following tasks.

1. Since the input power cable A42 is
normally supplied with the service
end unterminated, it is necessary for
the user to provide and install an ap-
propriate connector compatible with
facility electrical requirements.

The four wire cable, is color coded as:

Greenwire ............... Ground
Black wire ............... Phase A
Redwire ................. Phase B
White or Tan wire ........ Phase C

Unitron Incorporated does not specify
user-furnished wiring or connectors
due to differing electrical codes
throughout the world. All cable siz-
ing and connectors must be in accor-
dance with the National Electrical
Code (or equivalent) and prevailing
local codes.

Manufacturers of appropriate con-
nectors for the input power cable in-
clude, but are not limited to:

Appleton Electric Co.
1701 W. Wellington Ave.
Chicago, IL 60657

Cooper Industries Inc.
Crouse-Hinds Electrical
Construction Materials
Route 4, Box 156
LaGrange, NC 28551-9804

Hubbell Harvey Inc.
584 Derby Milford Road
Orange, CT 06477-2204

Refer to Section I, Table 1-1 for input
power specifications.

. With an appropriate connector prop-

erly installed, connect the input cable
to the 60 Hz, 3-phase power source of
the specified voltage as denoted in Ta-
ble 1-1 or on the equipment name-
plate located on the back of the unit.



3. When ready for use, position the Pwr-
Kart within range (80 or 60 feet, de-
pending on cable length) of the load
connector. See Section III for proper
connection to the load and operation
of the frequency converter.

2.2 INSTALLATION OF
POWER CABLE

The frequency converter is routinely
shipped with the input power cable in-
stalled. However, in the instance that it
is ever necessary for the user to install or
replace the cable, the following guidance
is provided. (See paragraph 5.4.8 of the
Maintenance Manual for more detailed
instructions.)

INPUT

1. Ensure that all power is removed

from the frequency converter.

WARNING
The input power cable MUST NOT be
connected to the service input power
during cable installation.

Remove the back protective panel to
provide access to the options enclo-
sure.

Install the large threaded end of the
cord grips in the opening in the op-
tions enclosure that is labeled INPUT
(upper left side of enclosure). Secure
the cord grips with locknuts.

Slide the remaining part of the cord
grips onto the input cable.

Install the lugged end of the input ca-
ble through the INPUT opening and
secure the two parts of the cord grips.

2-2

6. Securely connect the cable wires to
ground and XF5 terminals (at the top
of the input fuses) as indicated.

Greenwire ............... Ground
Black wire ............... Phase A
Redwire ................. Phase B
White or Tan wire ........ Phase C

Replace the options enclosure protec-
tive panel and secure.

2.3 INSTALLATION
POWER CABLE

The frequency converter is routinely
shipped with the output power cable (or,
with Dual Output, both output power ca-
bles) installed. However, in the event
that it is ever necessary for the user to in-
stall or replace an output cable, the fol-
lowing guidance is provided. (See para-
graph 5.4.9 of the Maintenance Manual
for more detailed instructions.)

OF OUTPUT

1. Ensure that all power is removed
from the frequency converter.

Remove the back protective panel to
provide access to the options enclo-
sure.

NOTE
For single output capability, Output No. 1 is
always used. When dual output is involved
both Output No. 1 and Output No. 2 are
used. Instructions are applicable to both
connections.

Install the large threaded end of the
cord grips onto the applicable options
enclosure opening (labeled Output
No. 1 or Output No. 2). Secure with
locknuts. The Output No. 1 openingis



at the top right of the enclosure; the
Output No. 2 openingisin the top cen-
ter of the enclosure.

4. Slide the remaining part of the cord
grips onto the output cable being in-
stalled.

5. Install the lugged end of the output
cable through the appropriate open-
ing and secure the two parts of the
cord grips.

8. When installing the output cable to
Output No. 1, connections are made
to terminal block TB2. If installing
the output cable to Output No. 2, con-
nections are made to terminal block
TBS.

7. Securely connect the output cable
wires as follows:

PhaseA .............. Terminal A

PhaseB .............. Terminal B

PhaseC .............. Terminal C

Grounded neutral ..... Terminal N

28 VDC (output) ....... Terminal E
signal wire

28 VDC (input) ........ Terminal F
signal wire

8. Replace the options enclosure protec-
tive panel and secure.

2.4 LINE DROP COMPENSATION
ADJUSTMENT

2.4.1 Units With Factory Installed
Output Power Cable(s)

For units with factory installed output
power cable(s), the line drop compensa-
tion control has been properly adjusted

to compensate for the voltage drop in the
cable. The line drop compensation cir-
cuit maintains the 115/200V (+1%) out-
put voltage at the end of the cable under a
no load to full load condition.

2.4.2 Units Using Customer In-
stalled Output Power Cable(s)

For units using customer installed out-
put power cable(s), the line drop com-
pensation control (located inside the fre-
quency converter) must be adjusted as
required to compensate for the voltage
drop in the output power cable. This ad-
Jjustment should be made at the time of
installation as follows:

1. Open the frequency converter access
door(s). Pull the door interlock
switches (if so equipped) to the over-
ride position.

WARNING
Lethal voltages are present within the
frequency converter with input power
applied. The following procedure should
be performed by experienced mainte-
nance personnel.

2. Perform the operating procedures
provided in Section III.

3. Apply a normal load to the unit.

4. Adjust the internal line drop com-
pensation control (refer to Figure 3-1
and Table 3-1 to locate this control)
for the desired voltage at the load.

5. Turn the unit off as described in the
procedures provided in Section III.

6. Close the frequency converter access
door(s).
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SECTION III
OPERATING PROCEDURES

3.1 GENERAL

This section contains the following infor-
mation:

1. Equipment setup procedures.

2. Equipment start up procedures.

Normal equipment turn-off (shut-
down) procedures.

Emergency equipment turn-off (shut-
down) procedures.

A description of each operator control
and indicator.

3.2 EQUIPMENT SETUP PROCE-
DURES

Before attempting to apply power to or
start up the Pwr-Kart frequency con-
verter, read completely through this sec-
tion and compare the location and de-
scription of each operator control and in-
dicator, as found in Figure 3—1 and Table
3-1, to the actual operator controls and
indicators on the unit. Then read
through the Normal Operating Proce-
dures located on the unit front panel.

. Ensure that the input power cable is
properly connected to the service in-
put and that the external circuit
breaker or disconnect switch is
opened so that no power is available
to the frequency converter.

Ensure that the access door of the fre-
quency converter is closed and se-
cured.

The Voltage and Current Select
Switch (Figure 3—1, Index 10) may be
set to any position.

3.3 EQUIPMENT START UP PRO-
CEDURES

NOTE
The following instructions are an expanded
version of the Normal Operating Proce-
dures located on the unit front panel.

. Close the external circuit breaker or
disconnect switch, thereby applying
power to the input of the frequency
converter. Confirm that the READY
indicator (Figure 3—1, Index 1) illumi-
nates.



NOTE
The green READY indicator indicates that
power is being applied to the input of the fre-
quency converter. If the READY indicator

does not illuminate when external power is
applied to the input of the frequency con-
verter, run a "Lamp Test" (see Figure 3—1
and Table 3-1, Index 15). Ifthelamptest cir-
cuitis inoperable, the problem is with the in-
put line; check the service input and correct
as necessary.

. Press the Unit Control ON pushbut-
ton switch (Figure 83—1, Index 2). Con-
firm that the Unit Control ON indica-
tor (Figure 3-1, Index 3) illuminates.
The frequency converter is now op-
erational; 400 Hz power is being ap-
plied to the output contactor of the
unit.

WARNING
Hazardous voltages are now present
within the frequency converter, Do not
attempt to access the interior of the unit
while power is applied.

NOTE

When the frequency converter is equipped
with the Dual Output Option (C—4), OUT-
PUT CONTROL NO. 1 and OUTPUT CON-
TROL NO. 2 operate independently of each
other. Either output may be operated in the
REMOTE or the LOCAL mode. The follow-
ing instructions are equally applicable to
either output control except that on OUT-
PUT CONTROL NO. 2 the indexed controls
and indicators are specified as 5A, 6A, 7A,
8A, 9A and 23A.

3. Select the Output Control mode of op-
eration by turning the Selector
Switch (Figure 3-1, Index 5) to RE-
MOTE or LOCAL.

a. Inthe REMOTE (automatic) mode

of operation, the output contactor
automatically closes when the
output power cable is connected to
the aircraft or other load that sup-
plies a 28 VDC safety interlock
signal. In this mode of operation,
the F lead of the output power ca-
ble is sensed for the presence of 28
VDC being supplied by the air-
craft. When the 28 VDC signal ap-
pears on the F lead, the safety in-
terlock circuit is enabled, the out-
put contactor closes, the Qutput
Control ON indicator (Figure 3-1,
Index 8) illuminates, and 400 Hy
power is supplied to the load.
When the safety interlock circuit
is interrupted (by loss of the 28
VDC signal), the output contactor
opens; the Output Control ON in-
dicator extinguishes. Restoration
of the 28 VDC signal again en-
ables the safety interlock circuit,
and 400 Hz power is again sup-
plied totheload. Inthis REMOTE
mode, the operator can easily
switch 400 Hz power from aircraft
to aircraft without the necessity of
powering up or powering down the
frequency converter; dry line start
capability is retained. Or, the op-
erator can remotely energize and
deenergize the aircraft and thus
activate or remove 400 Hz power



by applying or removing the
28 VDC safety signal to the output
power cable F control lead.

. In the LOCAL (manual) mode of
operation, the output power cable
is first connected to the aircraft
(load) so that a return 28 VDC
safety signal will be available.
With the output power cable con-
nected to the load, press and hold
in the Output Control ON switch
(Figure 3-1, Index 6).

CAUTION

trol ON indicator (Figure 3-1,
Index 7) begins flashing. Re-
lease the ON switch. Momen-
tarily press the Output Control
OFF switch (Figure 3-1, Index
8) to recycle the circuit. The
Output Control ON indicator
extinguishes. Check the con-
nection between the output
power cable and the aircraft.
Try again to apply power to the
load by pressing and holding
the Output Control ON switch
(Figure 3-1, Index 6).

When the Output Control ON switch is
pressed, the output contactor is closed: 400
Hz power is applied to the output cable; the
cable is energized. The output cable re-
mains ‘hot” until the output contactor is
opened as indicated below,

(1) If the 28 VDC signal is re-
turned to the frequency con-
verter from the load, the safety
interlock circuit is enabled,
and the output contactor is
“locked” closed; the Output
Control ON indicator (Figure
3-1, Index 7) illuminates
steadily and 400 Hz power is
supplied to the aircraft. Re-
lease the ON switch.

(2) If the 28 VDC safety signal is
not returned to the frequency
converter within approxi-
mately 3 seconds, the safety
interlock circuit is not enabled,
and the output -contactor
opens, removing power to the
output cable; the Output Con-

NOTE

In the LOCAL mode of operation, if the out-
put power cable is removed from the aircraft
or the 28 VDC safety signal is otherwise in-
terrupted, the frequency converter output
contactor opens and output power to the ca-
ble is removed; the Output Control ON indi-
cator begins flashing. The Output Control
OFF switch must be pressed to recycle the
output contactor circuit. If the output power
cable is reinserted into the aircraft, the Out-
put Control ON switch (Figure 31, Index 6)
must again be pressed. With the cable
properly connected to the aircraft, the fre-
quency converter 400 Hz power to the load
may be switched on and off by alternately
pressing the Output Control ON (Figure
3-1,Index 6) and OFF (Figure 3-1, Index 8)
switches.

3.4 NORMAL EQUIPMENT TURN-
OFF (SHUTDOWN) PROCEDURES

1. If operating in the LOCAL mode,
press the Output Control OFF switch
(Figure 3-1, Index 8) to open the out-
put contactor. If in the REMOTE



mode, disconnect the output power
cable from the load. The Output Con-
trol ON indicator (Figure 3—1, Index
7) extinguishes. Power is removed
from the load.

. Press the Unit Control OFF switch

(Figure 3—1, Index 4). The Unit Con-
trol ON indicator (Figure 3-1, Index
3) extinguishes. Unit Control
READY indicator (Figure 3—1, Index
1) remains illuminated.

. Open the external input power circuit
breaker or disconnect switch to re-
move power to the frequency con-
verter. The Unit Control READY in-
dicator (Figure 3-1, Index 1) extin-
guishes. Shutdown is complete.

3-4

3.5 EMERGENCY EQUIPMENT
TURN-OFF (SHUTDOWN) PROCE.-
DURES

1. Press the Unit Control OFF switch
(Figure 3-1, Index 4). The Unit Con-
trol ON indicator (Figure 3-1, Index
3) extinguishes; the Unit Control
READY indicator (Figure 3-1, Index
1) remains illuminated.

2. Open the external input power circuit
breaker or disconnect switch. Unit
Control READY indicator (Figure
3-1, Index 1) extinguishes.

NOTE
Itis recommended that the power cables be
disconnected and stowed when the fre-
quency converter is not in use.
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Table 3-1. Controls and Indicators

Fig. 3-1
Index #

Control/
Indicator

Description

1

READY
Indicator

Unit Control ON
Switch

Unit Control ON
Indicator

Unit Control
OFF Switch

This green indicator illuminates when power is ap-
plied to the input cable of the frequency converter. It
signifies that input power is available to operate the
unit. Input power is applied to the front panel logic cir-
cuitry.

CAUTION _
Ifthe READY indicator does not illuminate when input power
is applied to the unit, press the RESET/LAMP TEST switch
(Index 15) to determine if all indicators are operational: re-
place indicators, as necessary. If the RESET/LAMP TEST
circuit is inoperable, the problem is external to the frequency
converter. Correct the service input.

This pushbutton switch closes the input contactor and
activates the frequency converter. The inverter is
turned on, and 400 Hz power is applied to the output
contactor. To prevent accidental powering up of the
unit, this switch is protected by a clear plastic, hinged
cover. The cover can be padlocked.

This green Unit Control ON indicator alerts the opera-
tor that the unit is operational; 400 Hz power is being
generated internally. Hazardous voltages are present
within the frequency converter.

This mushroom pushbutton switch opens the input
contactor and turns the unit off. It removes power
from the inverter and therefore from the output con-
tactor. The Unit Control ON indicator will extinguish.
The READY indicator will remain illuminated indicat-
ing that utility power is still available to the frequency
converter,

3-8




Table 3-1. Controls and Indicators (continued)

Fig. 3-1
Index #

Control/
Indicator

Description

5or 5A

Output Control
Selector Switch

NOTE

For units equipped with the Dual Output option, OUTPUT
CONTROLNO. 1and OUTPUT CONTROL NO. 2 operatein-
dependently of each other. Controls and indicators for QUT-
PUT CONTROL NO. 1 are numbered 5 through 9, and 23: for
OUTPUT CONTROL NO. 2 they are numbered 5A through
9A, and 23A. Corresponding index numbers, i.e., 5and 5A or
6and 6A, serve the same role for the respective Output Con-
trol. For example, Index 5A performs the same function for
OUTPUT CONTROL NO. 2 that Index 5 performs for QUT-
PUT CONTROL NO. 1.

This self-indicating, two position switch permits the
operator to select the mode of operation, REMOTE or
LOCAL, of the output contactor.

In the REMOTE (automatic) mode, the output contac-
tor automatically closes when the output power cable
is connected to the aircraft (load) and a 28 VDC signal
is returned to the frequency converter through the F
control lead of the cable. This 28 VDC signal enables
the safety interlock circuit of the unit; the output con-
tactor closes and 400 Hz power is supplied to the air-
craft. In this mode of operation, the output power cable
may be disconnected from the load and then either re-
connected or connected to another aircraft without the
necessity of powering down or powering up the fre-
quency converter. Dry-line start capability (no power
is present within the output cable until connection to
the load is completed and the safety interlock circuit
enabled) is retained. The operator may also remotely
control power to the aircraft (by energizing/deenergiz-
ing the cable) by applying or removing the 28 VDC sig-
nal along the F control lead.

The LOCAL (manual) mode of operation requires the
operator to press the Output Control ON switch (see
Index 6 below) to close the output contactor and ener-
gize the output power cable. The output cable must

3-9




Table 3-1. Controls and Indicators (continued)

Fig. 3-1
Index #

Control/
Indicator

Description

5 or BA

6 or 6A

Output Control
Selector Switch

(continued)

Output Control
ON Switch

be connected to a source supplying (or returning) a 28
VDC signal. When the ON switch is pressed and held,
the unit senses the F control lead for the 28 VDC;if the
28 VDC signal is identified, the safety interlock circuit
is enabled, the output contactor remains closed and
400 Hz power is supplied to the aircraft through the
power cable; the Output Control ON indicator (Index
7) illuminates steadily. If the 28 VDC signal is not re-
turned within approximately 3 seconds, the safety in-
terlock circuit is not enabled and the output contactor
opens; the Output Control ON indicator begins flash-
ing. Interruption of the 28 VDC signal opens the out-
put contactor (causing the Output Control ON indica-
tor to flash) which must then be closed again (if de-
sired) by pressing the ON switch after pressing the
Output Control OFF switch (Index 8) to recycle the cir-
cuit. The advantage of this mode of operation is that it
permits the operator to supply power to the aircraft,
remove it, and reapply it as often as necessary by alter-
nately pressing the Output Control ON and OFF but.-
tons on the frequency converter front panel.

CAUTION
When operating in the LOCAL mode, the output cable is ener-
gized whenever the output contactor is closed. This includes
during the approximate three-second time frame the output
control circuit searches for the 28 VDC signal on the F lead.

This pushbutton switch is used only in the LOCAL
mode of operation or when the unit is in Maintenance
(Bypass) ON mode (see Index 9 and 23). Pressing and
holding the ON switch closes the output contactor and
energizes the output power cable; this causes the unit
to sense the F control lead for a 28 VDC signal being
returned from the aircraft (load). Ifthe 28 VDC signal
is received, the safety interlock circuit is enabled, the
output contactor remains closed, and 400 Hz power is
supplied through the output power cable to the air-
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Table 3-1. Controls and Indicators (continued)

Fig. 3-1
Index #

Control/
Indicator

Description

6 or 6A

7orTA

8 or 8A

9or 9A

Output Control
ON Switch

(continued)

Output Control
ON Indicator

Output Control
OFF Switch

MAINTENANCE
(BYPASS)
Indicator

craft; the Output Control ON indicator (Index 7) illu-
minates steadily; release the ON switch. If the 28 VDC
signal is not returned within approximately 3 seconds,
the safety interlock circuit is not enabled and the out-
put contactor opens; the Output Control ON indicator
begins flashing; release the ON switch. Inthis laterin-
stance, it is necessary to press the Output Control OFF
Switch (Index 8) and attempt to reactivate the output
cable by again pressing the On switch. This switch is
disabled in the Maintenance (Bypass) OFF mode.

This green indicator illuminates (steady light) when
the output contactor is closed and the output power ca-
bleis energized. In the LOCAL mode of operation, this
indicator will flash, indicating the output contactor
has opened, when a 28 VDC signal is not returned on
the F control lead within about 3 seconds of pressing
the Output Control ON Switch (Index 6), or if the 28
VDC signal is interrupted. Whenever the indicator is
flashing, the output contactor circuitry must be recy-
cled by pressing the Output Control OFF Switch (In-
dex 8).

This pushbutton switch is used only in the LOCAL
mode of operation or in the Maintenance (Bypass) ON
mode. Momentarily pressing this switch opens the
output contactor, removing power to the load; it recy-
cles the output contactor circuitry. This switch is dis-
abled in the Maintenance (Bypass) OFF mode.

This red indicator operates in conjunction with the in-
ternal Maintenance (Bypass) selector switch (see In-
dex 23). When the selector switch is in the NORMAL
position, this indicator remains extinguished. When
the selector switch is in the OFF position, the indicator
illuminates (steady light). When the selector switch is
in the ON position, the indicator flashes.

3-11




Table 3-1. Controls and Indicators (continued)

Fig. 3-1 Control/ s .
In%lex # Indicator Description
10 PHASE SELECT |This self-indicating, 3 position rotary switch connects
DA, OB, BC the Output Voltmeter (Index 11) and Output Ammeter
Voltage and (Index 12) to the output @A, @B, @C. The voltmeter
Current Select indicates the 400 Hz output line-to-neutral voltage of
Switch the selected phase. The output ammeter indicates the
400 Hz output current.
11 Output The Output Voltmeter indicates the 400 Hz output
Voltmeter line-to-neutral voltage. The phase being monitored is
controlled by the PHASE SELECT A, IB, JC select,
switch (Index 10).

12 Output Ammeter |The Output Ammeter indicates the 400 Hz output line
current in amperes. The output line being monitored
is controlled by the PHASE SELECT A, OB, OC se-
lect switch (Index 10).

13 AUDIBLE The AUDIBLE ALARMisa summary alarm. Itis acti-

ALARM vated for several seconds during initial powering up to

verify proper operation. After initial turn on of the fre-
quency converter, the alarm will sound (and the Sum-
mary Alarm indicator, Index 16, will illuminate) if any
of the following conditions occur:

a. External Line Fault (see Index 17 ).
b. Internal Unit Fault (see Index 18).
c. External Load Fault (see Index 19).

The AUDIBLE ALARM can be silenced by momentar-
ily pressing the ALARM SILENCE switch (Index 14).
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Table 3-1. Controls and Indicators (continued)

Ingex# | Tndionter Description
14 ALARM The ALARM SILENCE pushbutton switch permits
SILENCE Switch [the operator to silence the AUDIBLE ALARM (Index
13).
15 RESET/LAMP This pushbutton switch resets the protection circuits.
TEST Switch If the SUMMARY ALARM and other indicators are il-
luminated, indicating a fault condition, pressing this
switch will recycle the logic circuits, and test and then
extinguish the indicators; the frequency converter will
attempt to restart. However, if the fault condition still
exists, the indicators will again illuminate.
Without an alarm condition, this switch controls the
LAMP TEST function. Momentarily pressing the
switch will cause all indicators on the front panel to il-
luminate. Should any indicator fail to illuminate dur-
ing the lamp test, it should be replaced as soon as pos-
sible.
16 SUMMARY The red SUMMARY ALARM indicator illuminates
ALARM when any of the following conditions exists:
Indicator

a. External Line Fault (Index 17).
b. Internal Unit Fault (Index 18).
c. External Load Fault (Index 19).

When a condition exists that causes the SUMMARY
ALARM indicator to illuminate, it will also cause the
AUDIBLE ALARM (Index 13) to sound.
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Table 3-1. Controls and Indicators (continued)

Fig. 3-1 Control/ o
Index # Indicator Description

17 EXTERNAL This red indicator will illuminate when the service in-
LINE FAULT put to the unit is out of specification tolerances. This
Indicator includes:

a. Input over/under voltage.

b. Loss of phase.

If a loss of the phase driving the logic circuitry occurs,
the input contactor will open but no indicators will illu-
minate.

18 INTERNAL This red fault indicator illuminates when there is a
UNIT FAULT malfunction within the frequency converter. Contact
Indicator trained equipment maintenance personnel to trouble-

shoot the unit.

19 EXTERNAL This red indicator illuminates only if the output cur-
LOAD FAULT rent is in the overload range of its rated load for more
Indicator than 5 minutes, or if a short circuit current condition

exists for more than 20 seconds. The protection circuit
will cause the unit to shut down. The overload protec-
tion circuit can be reset by momentarily pressing the
RESET/LAMP TEST switch (Index 15).

20 RESERVED Not used in this configuration.

21 RESERVED Not used in this configuration.

22 RESERVED Not used in this configuration.
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Table 3-1. Controls and Indicators (continued)

Fig. 3-1
Index #

Control/
Indicator

Description

23 or
23A

MAINTENANCE
(BYPASS)
Selector Switch

WARNING
Hazardous voltages are present within the frequency
converter even when external power is not applied to the
unit. The following controls and indicators are located
inside the frequency converter; therefore, only trained
equipment maintenance personnel should access these
components.

This self-indicating, 3 position locking toggle switch,
which must be pulled outwards when changing its po-
sition, is used for maintenance purposes only. For this
reason, and since the switch is located internal to the
unit, only trained equipment maintenance personnel
should access this switch. The position of this switch
determines the operational parameters of the output
contactor. Index 23 switch controls Output Control
No. 1; Index 23A controls Output Control No. 2 when
used.

NORMAL. In the Normal position, the output contac-
tor may be operated in either the Remote or Local
mode of operation. The Maintenance (Bypass) indica-
tor (Index 9) remains extinguished.

OFF. In the Off position, the output contactor is dis-
abled; therefore, the Output Control ON switch (Index
6) and OFF switch (Index 8) are disabled in this mode.
Output power cannot be supplied to the load; the out-
put power cable cannot be energized. The Mainte-
nance (Bypass) indicator (Index 9) illuminates (steady
light).

ON. In the On position, the safety interlock circuit is
bypassed. The output contactor must be operated in
the Local mode by use of the Qutput Control On switch
(Index 6) and the Output Control Off switch (Index 8).
400 Hz power can be applied to the output cable with-
out the cable being connected to the aircraft. The
Maintenance (Bypass) indicator (Index 9) flashes.
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Table 3-1. Controls and Indicators (continued)

Indox # | Indientr Description

24 Elapsed Time This meter indicates the number of hours that the fre-

Meter quency converter has been in operation. Since the me-
ter is located internal to the unit, only trained equip-
ment maintenance personnel should access this compo-
nent.

25 Access Door This safety switch disables the input contactor circuit
Interlock Switch |while the access door is open. For maintenance pur-
Assembly poses, the interlock switch can be overridden by pull-

ing the switch plunger to a fully out position. This
switch is also in series with a thermal switch located
on the soft start resistor. If the frequency converter is
repeatedly turned on and off, the thermal switch on
the soft start resistor will sense this operation as a
malfunction condition and shut down the unit. Since
the switch is located internal to the unit, only trained
equipment maintenance personnel should access this
component.

26 DC Link Voltage |This safety feature meter provides the user with a
Meter visual indication of the DC link voltage. Lethal volz-

age may be present on the DC link. The DC link circuit
is equipped with a bleeder resistor that discharges the
DC link when input power is removed. Discharge of
the DC link must always be monitored/verified on this
voltage meter.

The voltmeter indicates a Safe (less than 30 volts) and
a Danger (greater than 30 volts) voltage range. Ob-
serve that this meter indicates that the DC link is dis-
charged (voltage in the Safe range) prior to touching
any component within the frequency converter.

Since the meter is located internal to the unit, only
trained equipment maintenance personnel should ac-
cess this component.
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Table 3-1. Controls and Indicators

Fig. 3-1 Control/ ..
Index # Indicator Description
27 Control Board The Control board is equipped with a line compensa-

Line
Compensation
Select Switch

tion switch, S2. This switch is preset at the factory to
properly compensate the unit at the output cable con-
nector. Do not attempt to adjust the line compensation
without first consulting your factory representative.

Since the switch is located internal to the unit, only
trained equipment maintenance personnel should ac-
cess this component.

3-17/3-18 (Blank)




SECTION IV
THEORY OF OPERATION

4.1 GENERAL

This section provides theory of operation
to support the maintenance concept of
fault isolation by interpreting the in-
dicators on the Built-In Test Equipment
(BITE) board. Simplified diagrams of
each indicator circuit are provided to per-
mit rapid identification of the assemblies
and components associated with the par-
ticular BITE board indicator.

Repair consists of removal or replace-
ment of circuit board assemblies and ma-
jor components listed as replaceable
parts in Section VI of this manual.

4.2 STANDARD
FEATURES

INPUT/OUTPUT

Each Pwr-Kart frequency converter is
equipped with the following input/out-
put features.

1. Input Power Cable.

2. Input Contactor Kit with access door
interlock switch.

3. Output Contactor Kit, Single. See

Options below for information per-
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taining to dual output contactors, if
applicable.

4. Output Power Cable. See Optionsbe-
low for information pertaining to dual

output power cables, if applicable.

4.3 OPTIONS

The frequency converter can be equipped
with various input/output options such
as an input transformer for alternate in-
put voltages, variable output frequency,
etc. The operation of all frequency con-
verters is the same except for input and
output options. Figure 7—1 depicts the
input/output circuitry, including input/
output options, if any, for this specific
configuration. Figures 4—1 and 7—2illus-
trate the circuits for the basic frequency
conversion circuits common to all con-
figurations of this frequency converter.
Refer to Table 6-1 and Figures 6-1 and
7-1.

Pwr-Kart frequency converter P/N 195—
39000—-58 is equipped with the Alternate
Input Voltage option (T—3) that permits
the unit to operate from a 208 VAC utility
power source. This transformer steps
the input voltage to 480V as required by
the unit.



4.4 INPUT POWER CONTROL CIR-
CUITS

See Figure 7-1. Three-phase, 60 Hz in-
put power is applied through the input
power cable and fuses A22F8 through
F10 to input contactor A22K1, the Line
Monitor board A53, the Alternate Input
Voltage transformer T7, and then to the
low voltage transformer A22T1.

Low voltage transformer A22T1 provides
power for the Door Interface board A15
and the door interlock (safety) switch S3.

The input contactor A22K1 operation is
controlled by the logic circuitry of the
Door Interface board A15, Line Monitor
board A53, Unit Control ON and OFF
pushbutton switches A50S4 and A50S1,
and the access door interlock switch S3.
If the door interlock switch S3 is closed
(access door closed or switch plunger
pulled out to an override position), the
door interlock relay A22K2 actuates.
Power for the door interlock circuit is
routed through fuse A22F5, transformer
T7, and transformer A22T1 to the door
interlock relay A22K2 by way of the door
interlock switch S3.

Line Monitor board A53 (Figure 6-1,
sheet 3 and Figure 4-12) senses the in-
put power for over/under voltage and loss
of phase. The frequency converter is not
sensitive to phaserotation. Line Monitor
board A53 relay terminals 1 and 2 are
normally closed and terminals 2 and 3
are normally open when deenergized by
removing input power or if an input line
fault condition exists. When input power
is applied and the Line Monitor board
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A53 senses that it is within specifica-
tions, relay terminals 1 and 2 open, 2 and
3 close, and permits Input Contactor
A22K1 to close.

Momentarily pressing the Unit Control
ON switch A50S4 causes relay A22K2 to
actuate (close), provided door interlock
switch S8 is closed, thereby energizing
input contactor A22K1. Ifinput power is
interrupted, the input contactor opens.
This prevents the frequency converter
from automatically restarting upon
reapplication of input power. Input con-
tactor A22K1 can be opened (input power
removed) by momentarily pressing the
Unit Control OFF switch A50S1.

As an additional safety feature, theinput
contactor provides a circuit for rapidly
discharging (less than 10 seconds) the
DC link capacitors upon removal of input
power (whenever the input contactor K1
is open). See Figure 7-1. The auxiliary
contacts 61 and 62 on input contactor
A22K1 are normally closed (contactor de-
energized). These contacts are connected
across the DC link filter circuit through
resistor R1 (1756W, 150Q resistor pro-
vided as part of the Input Contactor Kit).
Resistor R1 is mounted on the A39 board
beneath A39R3. See Figure 6-2, sheet 8.
Without this safety feature, the DC link
discharges within 2 to 5 minutes after
the removal of input power. This slower
discharge circuit is provided by resistors
connected directly across the DC link fil-
ter capacitors A39C1-C6. In either
event, discharge of the DC link must al-
ways be monitored on the DC Link Volt-
age meter A16A4.



With input power applied and input con-
tactor A22K1 closed, Alternate Input
Voltage transformer T3 steps the power
to 480 VAC which is then applied
through fuses A22F1-F3 to the following
circuits:

1. Input rectifier A36A1D1.

2. Logic power supply circuits, through
cable A16A2A3 and Power Interface
board A16A2A1.

3. Fans A26 and A27, through fuse
A22F4 and stepdown transformer
A22A1T2.

4. Soft Start Control board A39A1.

The operation of the frequency converter
circuits is described in paragraph 4.6.

4.5 OUTPUT POWER CONTROL
CIRCUITS

See Figure 7-1. Output power from the
frequency converter is routed from mag-
netics assembly A36 through output cur-
rent transformers A22T4-T6 to the out-
put contactor.

NOTE

For Pwr-Kart Frequency Converters with
the Dual Output option, Output Control No.
1 and Output Control No. 2 operate inde-
pendently of each other. Circuitry is identi-
cal for each output. Output No. 1 is con-
trolled by output contactor A22K3; Output
No. 2 by output contactor A22K4.

1. The operation of output contactor
A22K3 (and/or A22K4 Output No. 2)
is controlled by:

a. Output Control selector switch
(REMOTE or LOCAL) A50S13
(A50512 for Output No. 2) located
on the unit’s front panel. This two
position rotary switch permits the
selection of the mode of operation
of the output contactor.

b. External 28 VDC safety signal.

c. Output Control No. 1 ON switch
A50S10 (Output No. 2, A50S8)
and Output Control No. 1 OFF
switch A50S9 (Output No. 2,
A50ST7).

d. Output No. 1 Maintenance (BY-
PASS) selector switch A50S3
(Output No. 2, A50S2) located on
the back of the front panel.

Power is applied to the coil of output
contactor A22K3 through fuse A22F6
and the normally open contacts of re-
lay A22K5 (and, when applicable, to
contactor A22K4 through fuse A22F7
and contacts of relay A22K6). The coil
of relay A22K5 (and/or A22K®6) is en-
ergized by the 24 Vac output of trans-
former A22T1 if the output contactor
enable circuit is closed.

. When any one of the following condi-

tions exists, the 24 VAC from trans-
former A22T1 is routed to relay
A22K5 (and A22K6) coil.

a. The Output Control selector
switch A50S13 (or A50S12) is set
to REMOTE (automatic) mode of
operation, and the external 28
VDC return safety signal is sensed



and routed to the door cable as-
sembly A37 and Door Interface
board A15.

b. The Output Control selector
switch A50513 (or A50S12) is set
to LOCAL (manual) mode of op-
eration, and the 28 VDC return
safety signal is sensed and routed
to the door cable assembly A37
and Door Interface board A1l5;
Output Control ON switch
A22510 (A2288 for Output No. 2)
is pressed.

NOTE

Pressing and holding the Output Control ON
switch (Figure 3—1, Index 6) will close the
output contactor for approximately three se-
conds. This allows time for control systems
on the aircraft to sense the presence of the
400 Hz power and initiate the required 28
VDC interlock signal. If the 28 VDC inter-
lock signal is not detected, the output con-
tactor will drop out and the Output Control
ON indicator (Figure 31, Index 7) will start
flashing. Pressing the Output Control OFF
switch (Figure 3-1, Index 8) resets the cir-
cuit.

c. The Maintenance (Bypass) selec-
tor switch A50S3 (or A50S2 for
Output No. 2) is set to ON, bypass-
ing the external 28 VDC safety in-
terlock circuit; the Output Control
ON switch is then used to control
the output contactor.

If any one of these conditions is met,
the 24 VAC from transformer A22T1
is routed from A15J2 to the coil of re-
lay A22K5 (or A22K6). The contacts

of therelay close, applying 480 VAC to
the coil of output contactor A22K3 (or
A22K4), thereby locking the contac-
tor closed and applying 400 Hz output
power through A22TB2 to the load.
The Output Control ON indicator
A50DS7 (or A50DS5) illuminates
when the output contactor is closed.
The Output Control Maintenance
(Bypass) indicator A50DS6 (or
A50DS4) flashes when the Mainte-
nance (Bypass) selector switch A50S3
(or A50S2) is toggled to the ON posi-
tion.

As indicated above, operation of the out-
put contactor is dependent upon the 28
VDC safety interlock signal while in the
Remote mode of operation. It is depend-
ent upon the 28 VDC safety interlock sig-
nal and the Output Control ON and OFF
switches while in the Local mode. It is
dependent upon the Output Control ON
and OFF switches while in the Mainte-
nance (Bypass) ON mode of operation.
See Section III of this manual.

4.6 OVERALL FUNCTIONAL DE-
SCRIPTION

The frequency converter is a transistor-
ized solid state switching unit that con-
verts 60 Hz input power into 400 Hz out-
put power. Refer to Figure 7-1. Input
voltage (480 VRMS) at the input power
fuses A22F1-F3 is the same for all con-
figurations of the frequency converter.
Also, the circuitry for all configurations
of the frequency converter, from the in-
put power rectifier A36A1D1 (Figure
7-2, Sheet 1) to the output filter A16A3
(Figure 7-2, Sheet 4) is identical. The



conversion from 60 Hz to 400 Hz power is
accomplished in two basic steps as fol-
lows:

1. The 60 Hz input power is rectified

into DC power.

The DC power is switched on and off
by two three-phase inverter assem-
blies whose outputs are shifted by
30°. The outputs of these inverters
are combined by two output trans-
formers to provide 400 Hz output
power.

When input power is applied, power is
routed through the Power Interface
board A16A2A1 to the Logic Power Sup-
ply board Al. This provides logic power
to the unit’s control, protection, detec-
tion, and drive circuits. See Figure 4-5.

Input power (480 VRMS, 60 Hz) is ap-
plied through the input circuitry (see
Figure 7-2, Sheet 1) to the rectifier
A36A1D1. The output of the rectifier is
applied through a DC link soft start cir-
cuit to the input of the DC filter. When
the input filter has charged to approxi-
mately 450 VDC and the charging cur-
rent to the filter is less than 20 amperes,
the DC link soft start current limiting re-
sistor is bypassed (SCR A36A1D2 is
gated on). The DC link voltage continues
to charge the filter capacitors to approxi-
mately 650 VDC. The output from the
DC rectifier and filter is routed to the in-
put of the left and right inverter assem-
blies. The transistor switching circuits
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within the inverter assemblies begin
switching ON and OFF (as controlled by
the Pulse Width Modulation (PWM) sig-
nals from the Control board A3). The
PWM signal controls the ON time of the
inverter transistor switches, thereby
controlling the output voltage. The out-
put soft start circuit on the Control board
starts with a minimum pulse width con-
dition. This permits the 400 Hz output
voltage to increase without a sudden
surge current condition. As the output
voltage reaches a set level, the voltage
feedback circuit takes command and
regulates the output voltage to the de-
sired level.

The outputs of the two inverters are com-
bined by transformers A36T1 and T2, to
provide a filtered 400 Hz output. The
unique arrangement of the transform-
ers, the phasing of the inverters and the
transistor switching characteristics
eliminate the even numbered harmonics,
harmonics divisible by three, and the
fifth and seventh harmonics from the 400
Hz output. Output filter A16A3 filters
the eleventh and thirteenth harmonics
from the 400 Hz output power.

The filtered output power is routed
through current transformers A22T4-
T6 and the output circuitry (see Figure
7-1) to output terminal block A22TB2
(and optional A22TB3). From this point
power is routed to the load. The circuit
boards provide control, drive, detection,
and protection circuits for the unit.
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TRANSISTOR PULSE-BY-—PULSE OVERLOAD (DS17)

FIGURE 4-11.
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4.7 FUNCTIONAL DESCRIPTION
OF EACH MAJOR ASSEMBLY

4.7.1 Logic Power Supply Board Al

This board is installed in the logic (cen-
ter) card cage.

See Figure 6-2 sheet 2, Figure 4-13, and
Figure 4-5. The Logic Power Supply
board provides regulated plus and minus
12 VDC power for the control circuits.
When input/output power is applied, 480
VAC, 60 Hz power is routed through fuse
A16A2A1F2 to stepdown transformer
A16A2A1T5 on the Power Interface
board. Theinput voltage is stepped down

to 14 VAC then routed through cable A30
to the Logic Power Supply board Al.
This AC input is rectified, filtered, and
regulated to provide plus and minus 12
VDC power to the logic circuits within
the unit.

Input AC power is routed through fuse
A16A2A1F2 to stepdown transformer
A16A2A1T6 on the Power Interface
board. Transformer T6 provides 8 VAC to
the input of the Logic Power Supply
board Al for an isolated +5 VDC power
supply. This power supply is not used in
Pwr-Kart configurations.

14 VAC

+x12VDC
POWER
SUPPLY

SEE
FIGURE 4-5

+12VDC

-12VDC

5
8 VAC

vDC

POWER
SUPPLY

SEE
FIGURE 4-5

5VDC

FIGURE 4-13. BLOCK DIAGRAM OF LOGIC POWER SUPPLY BOARD A1
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4.7.2 Protection Board A2

The Protection board provides the follow-
ing protection and control functions.

—

. Pulse-By-Pulse Transistor Overload.
Inverter ON/OFF Rate.

Logic Power Supply Under/Overvolt-
age.

Inverter Overtemperature and Fan
Flow Detector circuits.

Output Over/Undervoltage.
Twenty second/five minute Overload.

DC Link Over/Undervoltage Protec-
tion.

BITE Board Latch — Inhibit (Input
Power Down).

9. Power ON Reset Signal.

10.Inverter ON/OFF Signal.

11. Inverter Inhibit, and fault alarm con-
trol.

Each of these functions are described in
the following paragraphs.

4.7.2.1 Pulse-by-Pulse Overload,
Transistor Desaturation Protection

See Figure 4-11. The transistor desa-
turation protection is designed to protect
the power switching transistor from
overcurrent conditions. The voltage
across the transistor is monitored by a
detection circuit on the Drive board.
During conduction the voltage across the
device will be determined by the current
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through it. If excessive current causes
the voltage to rise across the device a
pulse-by-pulse overload signal is gener-
ated and DS2, DS3 or DS4 will illumi-
nate for a minimum of ten seconds. This
signal is routed through the Power Inter-
face board and Control board to the Pro-
tection board.

See Figure 6-2, Sheet 2. The Control
board A3 senses each pulse-by-pulse
overload signal and immediately shuts
down the inverter sections of the unit.
The inverter sections reprogram up
within 30 milliseconds. Ifthe overload is
due to an output fault (overload) condi-
tion the unit will enter a current limit
mode (output current regulation). Refer
to paragraph 4.7.3.8. This action imme-
diately protects the inverter switching
circuit.

The Protection board A2 detects the
pulse-by-pulse overload signal and trig-
gers a one-shot circuit to establish a one-
tenth second time window. If pulse-by-
pulse overload signals are still being re-
ceived after approximately one-tenth of a
second (after the first signal), the fault is
internal to the frequency converter and
an inhibit signal is generated. This
causes the unit’s inverter sections to shut
down and a pulse-by-pulse fault condi-
tion to be latched into the BITE board
memory.

Ifthe pulse-by-pulse overload signals are
not present for more than one-tenth sec-
ond, the one-tenth second time window is
reset and the unit continues to operate in
a normal manner.



PROTECTION BOARD A2

PULSE-BY-PULSE
TRANSISTOR OVERLOAD
SEE FIGURE 4-11

INVERTER ON/OFF
RATE
SEE FIGURE 4-4

LOGIC POWER SUPPLY
OVER/UNDERVOLTAGE
SEE FIGURE 4-5

INVERTER
OVERTEMPERATURE
AND FAN FLOW
DETECTOR CIRCUITS
SEE FIGURE 4-8

OuUTPUT
OVER/UNDERVOLTAGE

SEE FIGURE 4-9

20 SEC/5 MIN

INHIBIT
LATCH
INVERTER
OFF

INHIBIT

OUTPUT OVERLOAD
SEE FIGURE 4-10

DC LINK
UNDER /OVERVOLTAGE
SEE FIGURE 4-6
Eigg[ BITE BOARD
oS LATCH—INHIBIT
(INPUT POWER DOWN)
RESET SEE FIGURE 4-7
L POWER ON/SYSTEM
o o RESET
INVERTER
ON
b
IOO
FIGURE 4—14. BLOCK DIAGRAM OF PROTECTION BOARD AZ2.

900860A

INVERTER
INHIBIT
AND
AUDIBLE
ALARM

INVERER

™ ON/OFF
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4.7.2.2 Inverter On/Off Rate

This circuit protects the inverter from re-
petitively switching on and off. Aninver-
ter inhibit signal is generated if the in-
verter switches on and off at a rate that
equals or exceeds four times in any one-
second time period.

See Figure 4-4. The inverter can be
switched on and off from the front panel
Unit Control ON and OFF switches, or by
the DC link over/undervoltage protection
circuit. All other faults shut down and
latch (or hold) the inverter in an off con-
dition.

If the inverter cycles on/off as many as
four times within any one second time
period, the Protection board generates
an inhibit signal that shuts down the in-
verter and latches the fault condition
into the BITE board memory -circuit
(DS5). The inverter will not automati-
cally restart from this condition.

4.7.2.3 Logic Power Supply Under/
Over Voltage

This circuit constantly monitors the plus
and minus 12 volt power supplies to en-
sure that the voltage remains within ac-
ceptable limits to permit proper opera-
tion of the CMOS logic and analog cir-
cuits. The under/overvoltage circuit is
triggered if the power supply voltage ex-
ceeds the range of approximately 12 + 1.8
VDC.

See Figure 4-5. Input AC power is
routed through fuse A16A2A1F2 and
stepdown transformer A16A2A1T5 (on
the Power Interface board) to the Logic
Power Supply board Al. The plus and
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minus 12 VDC output of the logic power
supply is routed to the Protection board
A2 under/overvoltage monitoring cir-
cuits.

If a logic power supply under or overvolt-
age condition is detected, the Protection
board generates a latched inhibit signal
causing the inverter sections of the unit
to shut down. The inverter will remain
shut down until input power is momen-
tarily removed and reapplied or the front
panel RESET switch is pressed. If the
under/overvoltage condition is still pre-
sent the unit will again shut down.

The inhibit signal causes the BITE board
tolatch the fault into a nonvolatile mem-
ory latch circuit. Indicator DS6 (overvo-
ltage) or DS7 (undervoltage) illuminates
to indicate the detected fault condition.

4.7.2.4 Inverter Overtemperature
and Fan Flow Detection

See Figure 4-8. Each inverter section is
equipped with normally open thermal
switches A17S1 and A18S1. Ifthe inver-
ter temperature reaches 175 degrees
Fahrenheit, the switch contacts close.
The thermal switches will reopen when
the inverter temperature drops below
140 degrees Fahrenheit.

The left and right inverter thermal
switches are constantly monitored. If
either of the switches close, an overte-
mperature signal is routed to the Protec-
tion board. Inverter temperature is de-
pendent on air flow that is provided by a
cooling fan located below each inverter
assembly. Air flow is sensed by a therm-
istor circuit on each fan assembly and
monitored by a detector circuit located on



the Power Interface board. If the cooling
air is lost or severely diminished, the
voltage across the sensor rises and the
detector circuit produces an overtemper-
ature signal (and LED lamp indication)
that is routed to the Protection board.

The Protection board generates a latched
inhibit signal which shuts down the in-
verter sections of the unit. The latched
inhibit signal prevents the inverters
from automatically turning on when the
temperature of the inverter returns to
normal and the thermal switch reopens.

The inhibit signal from the Protection
board causes the fault condition to be
latched into the BITE board memory cir-
cuit (DS12).

4.7.2.,5 Output Over/Under Voltage

An output overvoltage or undervoltage
signal is generated and the inverter sec-
tions of the unit shut down only if all
three of the following conditions exist.

1. The inverter is ON.

2. The inverter is not in an output over-

load condition.

The output line-to-neutral voltage is
less than 105 VRMS, or more than
135 VRMS, for a period of 0.2 seconds.

See Figure 4-9. The output voltage is
sampled and routed through stepdown
transformers A16A2A1T2, A16A2A1T1,
and A16A2A1T3 (located on the Power
Interface board) to the input of the Pro-
tection board A2. The Protection board
rectifies the three phase input and pro-
vides a Voltage Feedback (VFB) signal to
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the over/undervoltage detection circuits
on the Protection board.

The over/undervoltage detection circuit
located on the Protection board gener-
ates an over/undervoltage signal that
triggers a one shot (0.2 second window)
circuit (if the three previously described
conditions aremet). If the output voltage
is outside the acceptable range (105 to
135 VAC) for more than 0.2 seconds, a
latched inhibit signal is generated caus-
ing the unit’s inverter sections to shut
down. The unit will not automatically re-
start from this shut down condition. The
inhibit signal generated by the Protec-
tion board latches the fault condition into
the BITE board memory, DS13 (overvo-
ltage) or DS14 (undervoltage).

The stepped down output voltage is also
routed through the Door Interface board
to the voltage/current Phase Select
switch A50S5. The select switch permits
any one of the output voltage phasestobe
monitored. The meter circuit is cali-
brated to provide a line-to-neutral read-
ing equivalent to the output voltage.

If the Voltage Adjust option has been se-
lected, output voltage may be adjusted
over arange of 105 to 135 VAC by turning
the coin-operated switch R1 (see Figure
3-1, Index 22) on the front panel. If the
Voltage Adjust option has not been se-
lected, output voltage may be adjusted at
A15R54 (see Figure 6-1, sheet 2). Volt-
age adjustment is monitored on the front
panel output voltmeter M2.

Phase B of the stepped down output volt-
age is also routed to the optional fre-



quency meter (when applicable) to per-
mit the output frequency to be moni-
tored.

4.7.2.6 20 Second/5 Minute Over-
load Circuits

The output load conditions are con-
stantly monitored. If the output load
conditions exceed 175% (including a
short circuit), the 20 second overload cir-
cuit is triggered. If the output load is be-
tween 110% and 175% of the rated load,
the 5 minute overload circuit is trig-
gered. Both conditions result in DS1 illu-
minating as long as the overload condi-
tion exists. If the load condition is pre-
sent for more than 20 seconds or 5 min-
utes, as applicable, an overload signal is
generated by the Protection board A2.
This overload signal, in turn, generates a
latched inhibit signal that shuts down
the inverter sections of the unit. The in-
verter will not automatically restart
from this condition. DS1 is not alatching
LED and will be extinguished when the
inverter shuts down.

See Figure 4-10. The output current
transformers A22T4, A22T5, and A22T6
monitor the output current in each out-
put phase. The resulting signal is routed
through the Power Interface board to the
Protection board A2. The Protection
board monitors the output current signal
and generates a current limit signal that
is equivalent to the output overload con-
dition. This current limit signal is
applied to the 20 second and 5 minute
overload detection circuits of the Protec-
tion board.
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If the signal level is large (representing
an output current condition exceeding
175% of the rated load), both the 20
second and 5 minute timer (windows)
circuits are triggered. If the 176% (or
greater) overload signal is present for 20
seconds, the Protection board generates
a latched inhibit signal that shuts down
the inverter sections of the unit.

If the overload signal level is 110% to
175%, only the 5 minute timer (window
circuit) is triggered. If the overload con-
dition is present for 5 minutes, the Pro-
tection board will generate a latched in-
hibit signal. The latched inhibit will shut
down the inverter sections of the unit.
The inverters will not automatically re-
start from either of these shut down con-
ditions (20 second or 5 minute). Indica-
tor DS1, located on the Protection board
A2, illuminates to indicate the presence
of overloads greater than 110 percent.

If a 20 second or 5 minute overload condi-
tion is detected, the inhibit signal gener-
ated by the Protection board latches the
fault condition into the BITE board
memory, DS15 (20 second overload) or
DS16 (5 minute overload).

The Summary Alarm and External Load
Fault indicators on the front panel illu-
minate if a 20 second or 5 minute over-
load condition is detected.

See Figure 4-10. The sampled output
current is also roued from the Power In-
terface board to the output ammeter lo-
cated on the front panel.



NOTE

During short circuit or extreme overload
conditions, the output voltage feedback sig-
nal is overridden by the overcurrent signal.
See paragraph 4.7.3.8. The unit will auto-
matically regulate the output voltage to pre-
vent the current from exceeding the rated
full load current (see Table 1-1, General
Specifications, in Section |). This is accom-
plished by reducing the output voltage.

4.7.2.7 DC Link Over/Under Voltage

See Figure 4-6. The DC link voltage is
monitored, isolated, and stepped down
by the IGBT Drive board located on the
Left Inverter assembly A17. The re-
duced voltage is routed through the
Power Interface board and Control board
to the BITE board and Protection board.
The Control board A3 monitors the input
for a DC link overvoltage condition and
the Protection board A2 monitors the in-
put for a DC link undervoltage condition.

If a DC link overvoltage condition is de-
tected, the Control board A3routesanin-
put overvoltage signal to the Protection
board. This DC link overvoltage condi-
tion causes the unit’s inverter sections to
shut down by generating an unlatched
inhibit signal. The Protection board in-
hibit signal also latches the fault condi-
tion into the BITE board memory circuit
DS9. When the DC link overvoltage con-
dition is corrected, the inverter sections
of the unit will automatically restart.

If a DC link undervoltage condition is de-
tected, the Protection board generates an
inhibit signal to shut down the inverter
sections of the unit. When the DC link
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undervoltage condition is corrected, the
inverter sections of the unit will auto-
matically restart. The Protection board
inhibit signal latches the fault condition
into the BITE board memory DS8.

4.7.2.8 BITE Board Latch - Inhibit
(Input Power Down)

This circuit is used to disable the BITE
board memory latch during normal pow-
er down conditions. This prohibits ran-
dom faults from being latched into the
BITE board when power isremoved. The
BITE board is designed to enable this
function if required, by removing the
E1-E2 jumper. In addition, this circuit
monitors the unregulated 20 VDC used
for the IGBT Drive board power.

See Figure 4-7. The input line-to-line
voltage is routed through fuse
A16A2A1F1 and stepdown transformer
A16A2A1T8 on the Power Interface
board to the inverter Drive boards
A17A1 and A18A1. If either board de-
tects a loss of voltage, a fault signal is
routed through the Power Interface
board to the Protection board. The Pro-
tection board then generates an inhibit
signal which causes the unit’s inverter
sections to shut down and inhibit the
BITE board from latching any fault
condition.

Normal input over/undervoltage, protec-
tion, and loss of phase protection is pro-
vided by the Line Monitor board.

4.7.2.9 Power On Reset

A power on reset signal is generated each
time the input power is switched from off
to on or the front panel Reset/Lamp Test



switch is pressed. This reset signal re-
sets the protection and control circuits,
but does not reset the BITE board mem-
ory latch circuit.

4.7.2.10 Inverter On/Off Signal

Theinverter ON/OFF signal is controlled
from the front panel Unit Control switch
circuitry.

4.7.3 Control Board A3

See Figure 4—15. The Control board con-
tains the following major circuits which
are discussed individually in subsequent
paragraphs.

1. Frequency Generator.

2. Pulse Width Modulator (PWM).

Inverter Drive Decoder.
Inverter Enable Logic.

Pulse Width Regulator.

DC Link Voltage Feedforward.
Output Voltage Feedback.

Output Current Feedback and Out-
put Soft Start.

9. DC Link Overvoltage Detection.

4.7.3.1 Frequency Generator

The frequency generator provides a tri-
angular wave signal for the PWM circuit
and a clock signal for the inverter drive
decoder. The frequency of the triangular
wave and clock signal is six times (2400
Hz) the output frequency (400 Hz). An
optional front panel frequency control
permits the output frequency to be ad-
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justed from 380 to 420 Hz as desired.
Units not equipped with the frequency
control option provide an output fre-
quency of 400 + .01% Hz. Switch S3, lo-
cated on the control board, must be posi-
tioned to Variable or Fixed as dictated by
the options provided on the particular
unit.

NOTE
Older systems, configured with P/N 195-
16051 Control boards have a frequency
specification of 400 = .5% Hz.

4.7.3.2 Pulse Width Modulator

The pulse width modulator circuit gener-
ates the pulse width signals to control
the on time of the inverter switching cir-
cuits. The pulse width modulator con-
sists of two comparators for the left in-
verter and two for the right inverter.
These sets of comparators function iden-
tically for each inverter.

One of the comparators within each set
establishes the minimum pulse dura-
tion, while the other comparator within
the same set is controlled by the pulse
width regulator output for the DC link
feedforward voltage, the voltage feed-
back, and current feedback circuits. The
outputs of the comparators within each
set are read together. The output PWM
signal is normally determined by the
voltage and current feedback com-
parator (unless the PWM signal is less
than the minimum pulse width).

Both sets of comparators are compared to
the symmetrical triangular wave from
the frequency generator.
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4.7.3.3 Inverter Drive Decoder

The inverter drive decoder steers the
PWM signals to the proper inverter leg.

4.7.3.4 Inverter Enable

The inverter enable signal is controlled
by the inverter ON/OFF signal from the
Protection board. The enable signal con-
trols the operation of the Drive boards by
either enabling or disabling the PWM
signals to the particular switching
circuit. The inverter enable signal is
overridden if a pulse-by-pulse overload
signal is generated. The pulse-by-pulse
overload signal immediately removes the
inverter enable signal to the overloaded
switching circuit for the remainder of
that part of the cycle.

4.7.3.5 Pulse Width Regulator

The pulse width regulator samples the
DC link feedforward voltage and output
voltage or output current feedback signal
in the proper relationship to the clock
signal. This permits the PWM signal to
precisely track the output power condi-
tions.

4,7.3.6 DC Link Feedforward Volt-
age

The DC link feedforward voltage pro-
vides the coarse control of the width of
the output PWM signals. The sampled
DC link is routed through a DC link
translator circuit, located on inverter
Drive board A17A1, and Power Interface
board A16A2A1 to the Control board. If
the input voltage increases or decreases,
the output PWM signal width decreases
or increases to maintain a constant out-
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put voltage. The output voltage feedback
circuit operates in conjunction with the
DC link feedforward signal coarse con-
trol to provide the fine control of PWM
pulse width. The two signals (DC link
feedforward voltage and output feedback
voltage) control the PWM pulse width to
provide a highly regulated output volt-
age under varying input voltage and out-
put load conditions.

4.7.3.7 Output Voltage Feedback

The output voltage feedback signal is
used as a fine control to regulate the out-
put voltage by controlling the width of
the PWM signals.

When applicable, the output voltage
level can be adjusted from the optional
front panel Voltage Adjust control. This
control permits the output voltage to be
set at any point from 108 to 132 VRMS
(line-to-neutral) as indicated on the front
panel Output Voltage meter.

4.7.3.7.1 Line Drop Compensation

The Control board is equipped with a line
compensation switch S2. This switch is
preset at the factory to properly
compensate the unit at the output cable
connector. However, if it is desirable to
maintain a constant voltage at a remote
position, under varying load conditions,
the switch can be set to other positions.
The switch selects the percentage
increase in output voltage compensation
for the line drop. For example, under full
load conditions the selected switch
position increases the output voltage as
follows:



Position 1: No compensation

Position 2: Approximately 2%
Position 3: Approximately 3%
Position 4: Approximately 4%
Position 5: Approximately 5%

4.7.3.8 Output Current Feedback
and Output Soft Start

During initial turn on, the output soft
start circuit momentarily overrides the
output voltage feedback circuit. The soft
start circuit causes the PWM signal
width to start at a minimum and gradu-
ally increase. During short circuit over-
load conditions the current feedback cir-
cuit again overrides the output voltage
feedback circuit to limit the output cur-
rent to the maximum indicated in the
unit General Specifications (Section I,
Table 1-1).

4.7.3.9 DC Link Over Voltage Detec-
tion

See Figure 4-6. The Control board is
equipped with a DC link overvoltage
detection circuit. If the DC link voltage
exceeds a set level, the detection circuit
generates a DC link overvoltage signal.
This signal is routed to the Protection
board A2. The Protection board, in turn,
generates an unlatched inhibit signal
that shuts down the unit’s inverter sec-
tions and latches the fault indication into
the BITE board memory. When the DC
link overvoltage condition is corrected,
the unit will automatically restart.

4.7.4 BITE Board A6

The BITE (Built-In-Test-Equipment)
board is used as the primary test equip-
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ment for isolating a malfunction within
the unit. The BITE board provides the
non-volatile memory latch circuit to re-
tain fault information that is detected
during the operation of the equipment.
The fault indicators are described in Ta-
ble 5-2. The fault conditions that can
cause a malfunction are described in
paragraph 4.7.2. Figures 4-2 through
4-12 illustrate the major components
associated with a particular fault indi-
cator. Fault isolation procedures using
the fault indicators are provided in Sec-
tion V. Faults are latched into the BITE
board by the inhibit signal generated by
the Protection board A2.

4.7.5 (Front) Door Interface Board
Al5

The Door Interface board interfaces the
front panel controls and meters to the
Power Interface board A16A2 through
A15J1, and to the door circuitry A37
through A15J2. It controls the metering
of the unit, the front panel alarms and in-
dicators, the input/output contactors,
and the interlock safety circuitry. It also
interfaces with the Line Monitor board
A53.

4.7.6 Component Panel A16

The Component Panel (center panel)
consists of the following major compo-
nents.

1. Logic (center) Card Cage A16A1.

2. Power Interface Assembly A16A2

and Power Interface Board A16A2A1.

Output Filter Assembly A16A3.



4. Terminal Boards and Mounting

Bracket.

4.7.6.1 Logic Card Cage A16A1

The logic (center) card cage provides
board guides and a mother board for cir-
cuit boards Al through A6. See Figure
6-2, Sheet 2, for mother board intercon-
nect information. The card cage mother
board provides parallel circuit, runs, and
connectors. The card cage connectors
and control boards are keyed to ensure
the following board arrangement:

Slot Board

Al | Logic Power Supply board
A2 | Protection board
A3 | Control board

A4 | Blank

A5 | Blank

A6 | BITE board A6 (option required for
maintenance)

4.7.6.2 Power Interface Assembly
Al16A2

The Power Interface board A16A2A1
provides voltage stepdown transformers,
fuses, and circuits for interfacing power
circuits to the logic circuits.

4.7.6.3 Output Filter A16A3

The switching characteristics of the in-
verters eliminate all even harmonics
(second, fourth, sixth, etc.). The phase
relationship between the two inverter
assemblies, along with the arrangement
of the output transformers, eliminate the
third, fifth, seventh, and multiple har-
monics. The output filter A16A3is tuned
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to eliminate the eleventh and thirteenth
harmonics.

NOTE

The left inverter assembly and right inverter
assembly are functionally identical except
that the switching of the inverter circuits are
phased 30 degrees apart. The outputs of
the inverters are combined in the output
transformers to eliminate the third, fifth, sev-
enth, and multiple harmonics.

4.7.6.4 DC Link Voltage Meter A16-
A4

This meter is provided as a safety fea-
ture. See Index 26, Table 3—1 in Section
ITT of this manual. The meter is visible
with the front panel access door open.
The meter indicates the status of the DC
link voltage. DO NOT touch, remove, or
replace any frequency converter compo-
nent or assembly with input power ap-
plied or with the DC link voltage meter
indicating that DC link voltage is pre-
sent. The input contactor provides a cir-
cuit for rapidly discharging (within 10
seconds) the DC link capacitors upon re-
moval of input power. Independent of
that feature, the voltage equalizing re-
sistors A39R1, A39R2, and A39R4-R7
connected across the DC link filter ca-
pacitors (A39C1-C6) discharge the
capacitors within 2-to-5 minutes after
input power isremoved. Always monitor
DC link discharge on the DC link voltage
meter.

4.7.7 Inverter Assemblies A17, A18

The unit has two inverter assemblies
(left and right). These inverter assem-
blies function identically except that the
PWM drive signals are phase shifted by



30 degrees. Aspreviously explained, this
30 degree phase shift along with the out-
put transformers eliminate the third,
fifth, and seventh harmonic components.
The inverters contain the following ma-
jor components and assemblies.

Inverter Drive boards A17A1 and
A18A1.

1.

Voltage Clamp boards A17A2 and
A18A2.

3. Thermal Switches A17S1 and A18S1.

4.7.7.1 Drive Boards Al17A1 and
Al18A1

The Drive boards are used to drive the
power switching transistors in each
power switching circuit. The boards are
located on the left and right inverter as-
semblies A17 and A18.

See Figure 4-1 and Figure 7-2, sheets 2
and 3. Each transistor assembly A3
through A5 has two transistors. The
transistors connect the DC link to the
load through another phase of the same
inverter. When the unit is operational,
one of the two transistors within each
transistor assembly is enabled except for
a short period of time during each switch-
ing transition when both transistors are
off. This prevents switching faults that
could occur if both transistors were on si-
multaneously. The delay in time be-
tween switching one transistor off and
turning the other transistor on is con-
trolled by the drive board circuitry. The
PWM signals are routed through the
Drive board to the gate of the respective
transistors. The drive power to the tran-
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sistors is derived from the 24 VAC sup-
plied from the Power Interface board.
This AC drive power is rectified, filtered
and regulated on each Drive board.

Protection circuitry on each Drive board
monitors transistor saturation voltage
and input power down voltage. See para-
graphs 4.7.2.1 and 4.7.2.8, respectively.

4.7.7.2 Voltage Clamp Boards Al7-
A2 and A18A2

The Voltage Clamp board aids in clamp-
ing the DC link voltage across each
switching transistor. This circuit elimi-
nates damage to the transistor and other
components due to voltage spikes.

4.7.7.3 Thermal
and A18S1

Switches A17S1

Each inverter is equipped with a nor-
mally open thermal switch. The switch
will close if the temperature of the in-
verter reaches 175° Fahrenheit (over-
temperature condition) and reopen when
the inverter temperature reaches ap-
proximately 140° Fahrenheit. Refer to
the Protection board (A2) description for
additional information.

4.7.8 Fan Assemblies A26 and A27

See Figure 7-2, sheet 1. The fan assem-
blies are mounted on the left and right
sides of the frequency converter assem-
bly. These fans pull air across the heat
sinks of inverter assemblies A17, A18,
and the magnetics, rectifier and DC link
soft start SCR assembly A36. Power (230
VAC) for the fans is routed from step-
down transformer assembly A22T2.
Transformer A22T2 is fused by A22F4.



Fan air flow is sensed by a thermistor cir-
cuit attached to each Fan assembly A26
and A27. See Figure 4-8. A detector cir-
cuit, located on the Power Interface
board, monitors each sensor and shuts
down the frequency converter if cooling
air is lost or greatly diminished.

4.7.9 Magnetics, DC Link Rectifier,
and DC Link Soft Start SCR Assem-
bly A36

See Figure 7-2, Sheets 1 and 4. Induc-
tors L1-L3, and L4-L6, and transform-
ers T1 and T2 combine the outputs of the
left and right inverters in such a manner
as to eliminate the third, fifth, and sev-
enth harmonics of the unit’s output
power circuit. See Figure 7-2, Sheet 1.
Inductors A36L7—-L38, rectifier A36A1D1
and DC link soft start SCR A36A1D2
form a part of the DC link circuit. The
functions of these components within the
DC link circuit are described in para-
graph 4.7.12 along with the DC link filter
and DC link soft start drive assembly
A39.

A36A1R1 and A36A1C1 are connected
directly across the DC link output of rec-
tifier A36A1D1 to eliminate high fre-
quency voltage spikes that could occur
due to power switching or other condi-
tions.

4.7.10DC Link Filter and DC Link
Soft Start SCR Drive Assembly A39

See Figure 4-1 and Figure 7-2, sheet 1.
The DC link filter provides filtering for
the DC link. The filter consists of six
2000 uF capacitors. The initial inrush

current to the filter is controlled by a soft
start circuit. When input power is in-
itially applied, dc power from rectifier as-
sembly A36A1D1 is routed through in-
ductors A36L7, A36L8, and resistor
A39R3 (10Q resistor) to the filter capaci-
tors. When the DC link voltage reaches
approximately 450 VDC and the voltage
drop across resistor A39R3 has reduced
to less than 13 VDC, the SCR driver
A39A1 gates the bypass SCR A36A1D2
to an on condition. The gated on SCR by-
passes the soft start resistor AS9R3.

The filter capacitors are equipped with
four 10W, 35KQ resistors to equalize the
voltage across the capacitors. These re-
sistors serve a dual purpose in that they
also provide a discharge path when input
power is removed. For safety purposes,
DC Voltmeter A16A4 is connected to the
DC link to provide a visual indication of
the DC link voltage.

With input contactor circuitry, the DC
link is rapidly discharged through resis-
tor R1, supplied as a part of the Input
Contactor Kit, when the input contactor
A22K1 is opened.

The amount of filter inductance provided
by A36L7L8 is sufficient to reduce the
pulsation on the DC link to the level that
will permit the output of the unit to
maintain the output voltage within the
limits specified in Table 1-1, Section I of
this manual. The filter inductors also
serve to eliminate current surges (caused
by inverter loading) from the input
power line.
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SECTION V
MAINTENANCE

NOTE
When assistance of any type is desired by
the customer, from Unitron, locate the Iden-
tification Plate (Figure 6-1) and note the
PART NUMBER and SERIAL NUMBER.
You must have this information available
when calling Unitron for assistance.

Unitron Incorporated

ATTN: Customer Service Dept.
10925 Miller Road

Dallas, Texas 75238

Phone:  (800) 527-1279
(214) 340-8600
Fax: (214) 341-2099
5.1 GENERAL

This section provides troubleshooting
and repair procedures for the Pwr-Kart
frequency converter. The information
supports the maintenance concept of
fault isolation using the conditions indi-
cated by the BITE board indicators. Re-
pair consists of removal and replacement
of the indicated part or assembly.

To permit efficient repair of the unit, a
Built-In Test Equipment (BITE) board
must be installed as assembly A6 within
the logic (center) card cage. The BITE
board provides a non-volatile memory
latch circuit that permits a fault condi-
tion to be retained even if input power is
removed. The functions of these indica-
tors and the fault circuits are illustrated
in Figures 4-2 through 4-12, and are de-
scribed in Table 5-2 and in the para-
graphs associated with the various as-
semblies. These illustrations are also
used in the troubleshooting procedures,
provided in Section V of this manual, asa
quick visual reference to determine the
assemblies associated with a particular
fault condition.

Perform the Equipment Turn-on Proce-
dures, provided in Section III, following
each replacement. The replaceable parts
and assemblies are illustrated and iden-
tified in Section VI. Removal/replace-
ment procedures for parts or assemblies
where removal/replacement is not obvi-
ous are provided in paragraph 5.4.



5.2 TEST EQUIPMENT

1. BITE board installed in the card cage
slot A6. (See Table 6-2 for part num-
ber.)

Multimeter, used for measuring con-
tinuity and voltages.

Test Set, DC Link Simulator, P/N
150-85005—-1 (120 VAC) or 150-
85005-2 (220 VAC), used to test the
frequency converter at a reduced DC
link voltage level. See Figure 5-1.

5.3 TROUBLESHOOTING

WARNING

Lethal voltages are present within the
frequency converter. DO NOT perform
continuity checks, touch, or remove
components within the unit with input
power applied or if the DC Link Voltage
Meter A16A4 indicates that DC link volt-
age is present. Input contactor circuitry
provides for rapid discharge (less than
10 seconds) of the DC link capacitors
wheneverthe contactor is opened. Addi-
tionally, DC filter resistors will discharge
the DC link within 2-to-5 minutes of re-
moval of input power. In any case, al-
ways monitor DC link discharge on the
DC link voitage meter.

The frequency converter has built in
fault detection circuits that cause an
audible alarm to be sounded if a fault
condition is detected. However, if fuses
A22F1-F3 or A16A2A1F2 blow, or logic
power is not present, etc., the audible
alarm may not sound. The following pro-
cedures provide troubleshooting infor-
mation for:

1. A frequency converter that is not op-
erative and does not sound an alarm.
Proceed to paragraph 5.3.1.

A frequency converter that is not op-
erative and does sound an alarm. Pro-
ceed to paragraph 5.3.2.

WARNING
DO NOT touch, remove, replace or dis-
connect any component or assembly
with input power applied. Lethal volt-
ages are always present within the fre-
quency converter when input power is
applied.

5.3.1 Frequency Converter Does
Not Operate and Does Not Sound an
Alarm

Proceed as follows toisolate the malfunc-
tion.

1. Ensure that the frequency converter
door is securely closed thereby dis-
abling the door safety interlock cir-
cuit.

Confirm that all three phases of input
power are applied. Check the status
of the Unit Control Ready lamp on the
front panel. Ifitisilluminated, power
is being provided to the Door Inter-
face board. If it is not illuminated,
check fuses A22F5, A22F8, A22F9,
and A22F10 (see Figure 7-1), and re-
place as necessary. If power is pre-
sent at the input, the Line Monitor
board A53 will sense the service line
for over/under voltage and loss of
phase. Correct any input power or

input contactor problem as applica-
ble.
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. Position the external input power cir-
cuit breaker or disconnect switch to
OFF.

. Open the front panel access door.

. Confirm that external input power is
removed and that DC Link Voltage
Meter A16A4 indicates less than 10
VDC.

. Refer to Figure 4-5. Check fuse

A16A2A1F2.

a. If the fuseis blown, the Power In-
terface board A16A2A1 or Logic
Power Supply board Al is mal-
functioning.

b. If the fuse checks good, proceed to
step 7.

. Pull the access door interlock switch

to an extended (override) position.
Position the external input power cir-
cuit breaker to ON. Press the Unit
Control ON switch. Observe the fol-
lowing:

a. With input voltage applied, the
DC Link Voltage Meter A16A4 in-
dicates that the DC link voltage is
650 VDC (= 10%). If a proper volt-
age is not obtained, the rectifier
A39A1D1 is probably defective.

WARNING

Lethal voltages are present within the
frequency converter. DO NOT perform
continuity checks, touch, or remove
components within the unit with input
power applied or if the DC Link Voltage
Meter A16A4 indicates that DC link volt-
age is present.
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b. BITE board (A6) indicators DS2
and DS4 are normally illumi-
nated. Refer to Figure 4-2. Ifin-
dicator DS2 is not illuminated the
logic 12 VDC is not present. Re-
move input power (monitor dis-
charge of the DC link on the DC
link voltage meter), then remove
and replace Logic Power Supply
board Al. After repair proceed to
paragraph 5.5 to test the repaired
unit.

8. If the DC link voltage is normal, and

indicators DS2 and DS4 are illumi-
nated, and the malfunction has not
been detected in the previous steps,
the Unit ON control, or associated cir-
cuitry is malfunctioning. Refer to
Figures 4—4 and 7-8. Position the ex-
ternal input power circuit breaker or
disconnect switch to OFF. After the
DC link voltage has discharged to a
safe level as monitored on the DC link
voltage meter, proceed as follows to
isolate the malfunction.

a. Use an ohmmeter to check the
Unit Control ON switch (A50S4)
circuit.

b. If the switch circuit checks good,
the problem is in the Protection
board A2, Control board A3, Door
Interface board A15, or Power In-
terface board A16A2A1 (or the in-
terconnecting cabling). Replace
the boards one at a time. After
each replacement, check the op-
eration of the frequency converter
using the Equipment Turn-on Pro-
cedures provided in Section III.



5.3.2 Frequency Converter Does
Not Operate and an Audible Alarm is
Sounded

1. Silence the audible alarm by momen-
tarily pressing the Alarm Silence
switch A50S6 on the front panel. De-
termine if the front panel External
Line Fault indicator DS8 or External
Load Fault indicator DS10 is illumi-
nated. If either of these indicators is
illuminated, the fault could be caused
by conditions external to the unit
such as an output overload condition
that was present for 5 minutes (110 to
175% output overload) or 20 seconds
(175% or greater overload), or input
power loss. If neither indicator isil-
luminated, the Internal Unit Fault
indicator DS9 should be illuminated:
the fault is within the unit. Proceed
to Step 2.

a. If an overload condition is indi-
cated (External Load Fault indi-
cator illuminated), correct the
condition by removing some of the
output load. Restart the unit by
momentarily pressing the Reset/
Lamp Test switch A50S11, then
reapply power to the load. If the
fault condition recurs, press the
Unit Control OFF switch. Proceed
to Step 2.

b. If an input power fault condition
is indicated (External Line Fault
indicator DS8 illuminated), the
fault condition can be caused by a
loss of one or more input power
phases, or by an input over or un-
dervoltage condition. If the fault

condition is caused by the input
power, the Line Monitor board
A53 will prevent the input contac-
tor from closing. Be aware of the
presence of high voltages. Observe
all safety precautions. Check the
input cable connections and the
associated fuses A22F8-F10 (re-
place as necessary). Determine
that all three phases of the input
power are present at A22TBI.
When the input power fault has
been corrected, restart the unit by
pressing the Unit Control ON
switch A50S4. If the frequency
converter does not start, check
fuses A22F1-F3 (replace as neces-
sary). If the frequency converter
still does not start, pressthe Unit
Control OFF switch A50S1. Pro-
ceed to the next step.

WARNING
Input power is applied to the frequency
converter. DO NOT touch any compo-
nent within the unit. Lethal voltage is
present within the frequency converter.

. Open the unit’s access door to gain ac-

cess to the BITE board A6 indicators.
Pull the access door interlock switch
toan extended (override) position and
momentarily press the Unit Control
ON switch to close the input contac-
tor. This reapplies input power.

. Observe and record the status (ON or

OFF) of each of the BITE board A6 in-
dicators. BITE board indicators DS2,
DS4, and DS14 are normally illumi-



nated under this condition (input
power applied). Also record the DC
link voltage as indicated on the DC
Link Voltage Meter A16A4. See Fig-
ure 5-2 and Table 5-1 for location and
an explanation of each BITE board in-
dicator. After the status of each indi-
cator is recorded proceed to the next
step.

. Position the external input power cir-
cuit breaker to OFF.

WARNING
Wait until the DC link voltage has
discharged to a safe level (as observed

56

on the DC Link Voltage Meter A16A4)
before touching or removing any com-
ponent or part.

. Using the recorded DC link voltage

and BITE board indicator status, re-
fer to Table 5-2 to isolate the mal-
function to a replaceable part or as-
sembly.

. Perform the Equipment Turn-on Pro-

cedures, provided in Section III, fol-
lowing each repair. Removal/replace-
ment procedures for parts or assem-
blies where removal/replacement is
not obvious are provided in para-
graph 5.4.
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Table 5-1. BITE Board Controls and Indicators

Figure 5-2 Control/
Index No. Indicator Description
1 DS1 (Green) This indicator is functional only with input power ap-

+5 VDC for the | plied to the unit. This is not a memory circuit. The
Parallel Board indicator is normally illuminated indicating that iso-
lated +5 VDC power for the Parallel board is present.
The Parallel board is not used in this frequency con-
verter configuration.

2 DS2 (Green) See Figure 4-2. Thisindicator is functional only with
+12 VDC input power applied to the unit. The indicator is nor-
Present mally illuminated indicating that +12 VDC logic

power from the Logic Power Supply board A1 is pre-
sent.

3 DS3 (Red) This indicator is functional only with input power ap-
Parallel Board |plied to the unit. This is not a memory circuit. The
Plugged In indicator is illuminated to indicate that a Parallel

board isinstalled in the card cage. The Parallel board
isnot used in this frequency converter configuration.

4 DS4 (Green) See Figure 4-3. This indicator functions as follows:

Battery Check ) ] L
a. With input power removed from the unit, this in-

dicator illuminates when switch SW2 (Figure
5-2, Index 20) is pressed. This indicates that the
BITE board battery (Figure 5-2, Index 24) is oper-
ating properly.

b. With input power applied to the unit, this indica-
tor illuminates to indicate +12 VDC is present.




Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2
Index No.

Control/
Indicator

Description

DS5 (Red)
Inverter On/Off
Rate Fault

NOTE

The status of indicators DS5 through DS10 and DS12
through DS18 can be determined without applying input
power to the unit. This is accomplished by pressing the
BITE board status switch SW2 (Figure 5-2, Index 20). Indi-
cator DS18 illuminates to indicate that a fault condition has
been latched into the BITE board memory. Indicators DS5
through DS10 and DS12 through DS17 identify the fault
condition that was latched into memory. Indicator DS4 illu-
minates (with switch SW2 pressed) to indicate that the BITE
board battery is providing power tothe BITE board circuits.
A fault condition (if present) is latched into the BITE board
memory by the alarm signal generated by the Protection
board A2.

See Figure 4-4. This is a memory circuit. This indi-
cator illuminates only if the inverter (400 Hz output)
is turned on and off at a rate greater than 4 times in
any one second time period. The Protection board cir-
cuitry generates an inhibit signal upon detection of
an excessive inverter On/Off rate, thereby shutting
down the inverter. The inhibit signal also enters the
fault condition into the BITE board non-volatile
memory latching circuit.

The inverter will not automatically restart from this
fault condition.




Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2 Control/
Index No. Indicator Description
6 DS6 (Red) See Figure 4-5. This is a memory circuit. This indi-
Logic Power cator illuminates only if a logic power supply over-
Supply voltage fault condition is detected. If a logic power
Overvoltage supply overvoltage condition is detected, the Protec-
Condition and tion board generates an inhibit signal to shut down
5V REF on the [theinverter. The inhibit signal also enters the fault
Control Board condition into the BITE board non-volatile memory
latching circuit.
The inverter will not automatically restart from this
fault condition.
7 DS7 (Red) See Figure 4-5. This is a memory circuit. This indi-
Logic Power cator illuminates only if a logic power supply under-
Supply voltage fault condition is detected. If a logic power
Undervoltage supply undervoltage condition is detected, the Pro-
Condition and tection board generates an inhibit signal to shut
5V REF on the |down the inverter. The inhibit signal also enters the

Control Board

fault condition into the BITE board non-volatile
memory latching circuit.

The inverter will not automatically restart from this
fault condition.

NOTE
On units NOT equipped with input contactors (controlled by
the Line Monitor board), the power supply undervoltage
also provides loss of phase protection for phase A and B.
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Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2 Control/
Index No. Indicator Description

8 DS8 (Red) See Figure 4-6. This is a memory circuit. This indi-
DC Link cator is illuminated only if a DC Link undervoltage
Undervoltage fault condition is detected. If a DC Link undervoltage

condition is detected, the Protection board generates
an inhibit signal to shut down the inverter. The in-
hibit signal also enters the fault condition into the
BITE board non-volatile memory latching circuit.
The inverter will automatically restart after the DC
Link undervoltage condition is removed.

9 DS9 (Red) See Figure 4-6. This is a memory circuit. This indi-
DC Link cator is illuminated only if a DC Link overvoltage
Overvoltage fault condition is detected. If a DC Link overvoltage

condition is detected, the Protection board generates
an inhibit signal to shut down the inverter. The in-
hibit signal also enters the fault condition into the
BITE board non-volatile memory latching circuit.
The inverter will automatically restart after the DC
Link overvoltage condition is removed.

10 RESERVED Not used in this configuration.
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Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2 Control/
Index No. Indicator Description

11 DS11 (Red) See Figure 4-7. This circuit is used to disable the
Input Power BITE board latch function during normal power
Down down conditions. This prohibits random faults from

being latched into the BITE board when power is re-
moved. The BITE board is designed to enable this
function at the user’s discretion by removing the
E1-E2 jumper on the BITE board.
NOTE

On units NOT equipped with input contactors (controlled by

the Line Monitor board), the input power down signal pro-

vides loss of input phase protection for phase B and C.

12 DS12 (Red) See Figure 4-8. This is a memory circuit. This indi-
Inverter Over- cator illuminates if an overtemperature condition is
temperature and | detected by thermal switch A17S1 or A18S1. If an
Fan Flow overtemperature condition is detected or if cooling
Detection air is interrupted, the Protection board generates an

inhibit signal to shut down the inverter. The inhibit
signal also enters the fault condition into the BITE
board non-volatile memory latching circuit.

The inverter will automatically restart from this
fault condition.

18 DS13 (Red) See Figure 4-9. This is a memory circuit. This indi-
Output cator illuminates if an output overvoltage condition
Overvoltage is detected. If an overvoltage condition is detected,

the Protection board generates an inhibit alarm sig-
nal to shut down the inverter. The inhibit signal also
enters the fault condition into the BITE board non-
volatile memory latching circuit.

The inverter will not automatically restart from this
fault condition.
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Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2 Control/
Index No. Indicator Description

14 DS14 (Red) See Figure 4-9. This is a memory circuit. This indi-
Output cator illuminates if an output undervoltage condition
Undervoltage is detected. If an undervoltage condition is detected,

the Protection board generates an inhibit signal to
shut down the inverter. Theinhibit signal also enters
the fault condition into the BITE board non-volatile
memory latching circuit.

The inverter will not automatically restart from this
fault condition.

15 DS15 (Red) See Figure 4-10. This is a memory circuit. This indi-
20 Second cator illuminates if an overload condition of 125% or
Overcurrent greater (short circuit) is present for 20 seconds. Ifan

overload condition is detected, the Protection board
generates an inhibit signal to shut down the inverter.
The inhibit signal also enters the fault condition into
the BITE board non-volatile memory latching circuit.
The inverter will not automatically restart from this
fault condition.

16 DS16 (Red) See Figure 4-10. This is a memory circuit. This indi-
5 Minute cator illuminates if an overload condition of 110% or
Overcurrent greater is present for 5 minutes. If an overload condi-

tion is detected, the Protection board generates an in-
hibit signal to shut down the inverter. The inhibit
signal also enters the fault condition into the BITE
board non-volatile memory latching circuit.

The inverter will not automatically restart from this
fault condition.

5-13




Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2 Control/
Index No. Indicator Description
17 DS17 (Red) See Figure 4-11. This is a memory circuit. This indi-
Pulse-by-Pulse | cator illuminates if an overload condition is detected
Overload, in any one of the six inverter switching circuits. The
Transistor load condition is monitored pulse-by-pulse. A de-
Desaturation tected overload condition is routed to the BITE board
from the Protection board. The Protection board gen-
erates an inhibit signal if the pulse-by-pulse overload
condition is present for approximately one-tenth of a
second or more. The BITE board will not latch with-
out an alarm latch signal from the Protection board.
18 DS18 (Red) This indicator illuminates only if a fault condition is
Latched Fault latched into the BITE board memory.
Condition
19 SW1 With the input power applied and the unit’s inverter

Reset Switch

off (400 Hz output OFF), momentarily pressing this
switch clears the BITE board memory. This switch
does not clear and/or reset the front panel alarms and
indicators; that must be done by pressing the front
panel Reset/Lamp Test switch. Pressing the front
panel Reset/Lamp Test switch does not reset the
BITE board memory circuit; that can only be accom-
plished by pressing the BITE board reset switch
SW1.

With both input power and output power on (400 Hz
output ON), momentarily pressing SW1 only clears
the BITE board memory.
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Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2 Control/
Index No. Indicator Description
20 SW2 This switch is used to check the status of the BITE
BITE Board board memory circuit with input power removed

Status Switch

from the unit. When this switch is pressed, the
following conditions occur:

a. Indicator DS4 illuminates to indicate that the
battery is good.

b. Indicator DS18 illuminates if a fault has been
latched into the BITE board memory.

c. The applicable indicator (DS5 through DS10 or
DS12 through DS17) will illuminate to indicate
the type fault latched into the BITE board
memory.

d. If the unit shuts down with no malfunction
latched into the BITE board memory, the fault
could be caused by a momentary interruption of
the input voltage or input contactor. Refer to
DS11 for an explanation of this condition. Also,
review SW4 (automatic/manual reset switch) in-
formation concerning possible intermittent shut-
down conditions.
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Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2 Control/
Index No. Indicator Description
CAUTION
DO NOT measure the signals at TP1 and TP2 with normal
DC Link voltage applied to the inverter circuit. These tests
can be made only if the DC Link circuit is disconnected as
described in paragraph 5.3.4.
21 SW3 Thisrotary switch permits the selection of the follow-
Rotary Test ing signals for monitoring at the BITE board test
Switch point TP1 with respect to TP2 (ground).
Position 1: 12 VDC (from Logic Power Sup-
ply board A1)
Position 2: PWM 1 Signal
Position 3: PWM 2 Signal
Position 4: Enable 1 Signal
Position 5: Enable 2 Signal
Position 6: Triangle Wave Signal
Position 7: Expansion to permit rotary
switch SW5 functions to be moni-
tored at TP1 with respect to TP2.
Position 8: +12 VDC (from Logic Power Sup-
ply board A1)
22 SW4 This switch permits the BITE board memory latch
Automatic/ circuit to be reset automatically every thirty (30)

Manual Reset
Select Switch

minutes of continuous operation (unit on and supply-
ing 400 Hz output power), or to be manually reset
only by pressing the BITE board Reset switch SW1.

The automatic reset function is selected when the le-
ver of switch SW4 is positioned in toward the BITE
board. The automatic reset function permits the
memory latch circuit to automatically reset every
thirty minutes of continuous operation. This clears
the memory latch circuit from non-equipment failure

5-16




Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2 Control/
Index No. Indicator Description
22 SW4 fault conditions such as input power fault conditions
Automatic/ or output overload conditions. The automatic reset

23

Manual Reset
Select Switch

(continued)

SW5
Rotary Test
Switch

will not occur until after thirty minutes of continuous
operation.

SW1 canbe used to reset the BITE board memory cir-
cuit while SW4 is in either position (automatic or
manual).

The manual reset function is selected when the lever
of switch SW4 is positioned away from the BITE
board. In this position, the BITE board automatic re-
set function is disabled.

This switch is used in conjunction with switch SW3 to
provide additional test signal monitoring capabili-
ties. Switch SW3 must be in position 7 for this switch
to be operational.

Position 1: Current Limit Signal.

Position 2: VDC In (reduced equivalent of
DC link voltage).

Position 3:  VDC Out.

Position 4: +5 VDC (reference from Control
board A3).

Position 5: Input Overvoltage Signal.

Position 6: Not used.

Position 7: Not used.

Position 8: Sync Signal.
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Table 5-1. BITE Board Controls and Indicators (continued)

Figure 5-2 Control/
Index No. Indicator Description
24 BT1 Battery The BITE board memory circuit is maintained by the

Battery BT1. The battery capacity is such that it re-
quires replacement every five years under normal
operating conditions. The battery can be replaced by
unplugging the old battery from the BITE board bat-
tery sockets and plugging the new battery into those
sockets.
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Table 5-2. Troubleshooting Using the Indicators of BITE Board A6

WARNING

Lethal voltages are present within the frequency converter. DO
NOT touch, perform ohmmeter measurements, or remove any
component or assembly with input power applied or with the DC
Link Voltage Meter A16A4 indicating DC link voltage of greater

than 10 VDC.

BITE Board Indicator

Probable Cause of Malfunction

Unit runs and sounds

alarm. Only indicators
DS2 and DS4 illuminate.

DS1 (+5VDC for the Par-
allel Board).

DS2 (+12 VDCOC) not illu-

minated. See Figure 4-2.

DS3 (Parallel Board is
installed).

1. Power Interface Board A16A2A1.
2. Protection Board A2.

3. Door Interface Board A50A15.

This indicator is used only with a Parallel Board. The
Parallel Board is not used in this frequency converter
configuration.

1. Fuse A16A2A1F2.

ro

Logic Power Supply Board Al.

o

Power Interface Board A16A2A1.

Input contactor A22K1 or associated control circuit.

o

Input fuses A22F1-F3.

This indicator is used only with a Parallel Board. The
Parallel Board is not used in this frequency converter
configuration.
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Table 5-2. Troubleshooting Using the Indicators of BITE Board A6 (cont.)

BITE Board Indicator Probable Cause of Malfunction

DS4 Battery Status. See | 1. With input power removed from the unit, this
Figure 4-3. indicator is used to check the status of the BITE
Board battery. The indicator illuminates when
status switch SW2 (Figure 5-2, Index 20) is
pressed. If the indicator does not illuminate, the
BITE Board battery is weak or malfunctioning.
Replace the BITE Board battery.

2. With input power applied to the unit, this indicator
illuminates to indicate +12 VDC is present. If the
indicator does not illuminate, refer to the probable
cause associated with indicator DS2.

DS5 (Inverter ON/OFF | This indicator illuminates to indicate that the inverter
Rate) and DS18 illumi- | cycled on and off four times within a one-second time
nated. See Figure 4—4. period. Thisis usually an indication of an intermittent
connection rather than a board problem.

1. Protection Board A2.
2. Front panel Unit Control ON switch A50S4.
Control Board A3.

Interconnecting cabling.

A

Door Interface Board A15.

DS6 (Logic Power Supply | 1. Logic Power Supply Board Al.
Overvoltage) and DS18
illuminated. See Figure
4-5.

2. Control Board A3 (+5 VDC reference voltage).
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Table 5-2. Troubleshooting Using the Indicators of BITE Board A6 (cont.)

BITE Board Indicator Probable Cause of Malfunction

DS7 (Logic Power Supply | 1. Logic Power Supply Board Al.
Undervoltage) and DS18
illuminated. See Figure

4-5. 3. Control Board A3 (+5 VDC reference voltage).

2. Power Interface Board A16A2A1.

DS8 (DC Link Under- | MODE 1 - Continuously “ON”
voltage) and DS18 illu-

minated. See Figures If the DC link voltmeter indicates proper voltage
4-1 and 4-6, (600-750 VDC) replace or test the following:

1. Left Inverter Drive Board A17A1.

2. Control Board A3.

3. Protection Board A2.

4. Power Interface Board A16A2A1.

5

. Check for open cabling from DC link connections to
the Control Board A3.

If the DC link voltmeter indicates no voltage or very
low voltage (less than 500 VDC) check the following:

1. Open connections between input rectifier A36A1D1
to DC link capacitors.

2. Input fuses A22F1-F3.

3. Improper input voltage to rectifier bridge assembly
A36A1D1.

(continued next page)
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Table 5-2. Troubleshooting Using the Indicators of BITE Board A6 (cont.)

BITE Board Indicator Probable Cause of Malfunction

DS8 (continued) MODE 2 - DS8 comes “ON” only when a load is
applied to the frequency converter.

1. Inoperative soft start circuit. Replace or test the
following:

a. DC link Soft Start Control Board A39A1.
b. DC link Soft Start SCR A31A1D2.
c. Soft Start Resistor.
2. Low DC link capacitance. Ensure the following:
a. Load applied is within unit specifications.

b. Input source voltage does not drop below unit
specifications.

DS9 (DC Link Overvolt- | MODE 1 - Continuously “ON”
age) and DS18 illumi-

nated. See Figures 4-1 If the DC link voltmeter indicates pr?per voltage
(600-750 VDC) replace or test the following:

and 4-6.

1. Left Inverter Drive Board A17A1.

2. Control Board A3.

3. Protection Board A2.

If the DC link voltmeter indicates high voltage (more
than 800 VDC) check the following:

1. Improper input voltage to rectifier bridge assembly
A36A1D1.

(continued next page)
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Table 5-2. Troubleshooting Using the Indicators of BITE Board A6 (cont.)

BITE Board Indicator Probable Cause of Malfunction

DS9 (continued) MODE 2 - DS9 comes “ON” only when a load is
applied to the frequency converter.

1. Inoperative soft start circuit. Replace or test the
following:

a. DC link Soft Start Control Board A39A1.
b. DC link Soft Start SCR A31A1D2.
c. Soft Start Resistor.
2. Low DC link capacitance. Ensure the following:
a. Load applied is within unit specifications.

b. Input source voltage does not drop below unit
specifications.

WARNING
Lethal voltage is present within the frequency converter.
Confirm that external input power is OFF, and that the DC
Link Voitage Meter A16A4 indicates that the DC link
voltage is less than 10 VDC.

DS10 (Reserved) Not used in this configuration.

DS11  (Input  Power | 1. Input power phase B or C not present.
Down) illuminated with
input power applied. See

Figure 4-7. 3. Inverter Drive Boards A17A1 and A18A1.

2. Power Interface Board A16A2A1.

4. Protection Board A2.

5-23




Table 5-2. Troubleshooting Using the Indicators of BITE Board A6 (cont.)

BITE Board Indicator

Probable Cause of Malfunction

DS12 (Overtemperature
or Fan Flow Detection)
and DS18 illuminated.
See Figure 4-8.

DS13 or DS14 (Output
Over/Undervoltage) and
DS18 illuminated. See
Figure 4-9.

DS15 and/or DS16 (20
Second/5 Minute Over-
load) and DS18 illumi-
nated. See Figure 4-10.

1. Use an ohmmeter to determine which thermal
switch, A17S1 or A18S1, is closed.

a. If the thermal switch A17S1 or A18S1 is closed
due to overheating, the problem can be caused
by a defective blower, A26 or A27, or by an
ambient air condition that exceeds that speci-
fied in Table 1-1, Section I of this manual. After
the unit cools and the thermal switch reopens,
check the operation of the fans with input power
applied. Replace the fans as required. If the
thermal switch does not reopen (after cooling)
remove and replace the defective switch.

b. Fan air flow is monitored by a sensor mounted
to each fan assembly. A detector circuit located
on the Power Interface Board will shut down the
unit if a fan fails or cooling air is lost.

c. After repair, proceed to the Test After Repair
procedure, paragraph 5.5.

1. Control Board A3.
2. Protection Board A2.
3. Power Interface Board A16A2A1.

Normal indication for output overload when output
contactor is closed and output load exceeds 125% for 20
seconds, or 110% for 5 minutes. Remove the load and
then perform the Test After Repair procedures, para-
graph 5.5. If the condition recurs under a no load
condition, the Power Interface Board A16A2A1 or
Protection Board A2 is malfunctioning.
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Table 5-2. Troubleshooting Using the Indicators of BITE Board A6 (cont.)

BITE Board Indicator Probable Cause of Malfunction

DS17 (Transistor Pulse- | The pulse-by-pulse overload condition can be caused
By-Pulse Overload) and | by any of the following fault conditions.
DS18 illuminated. See

Figure 4-11. 1. Shorted output transformer A36T1 or AS36T2.

Inspect the transformers for obvious damage.
2. Shorted inductor A36L1-L8.

3. Shorted AC (output) Filter A16A3. Inspect for
obvious damage.

4. Inverter Drive Boards A17A1 and A18A1.

NOTE
Pulse-by-pulse is generated by the Inverter Drive Board
protection circuitry. To assist in fault isolation each board has
three red indicators that illuminate for 10 seconds when the
pulse-by-pulse circuit is tripped.

5. Protection Board A2 (fails to limit output current
under short circuit conditions).

6. Control Board A3 (fails to regulate output voltage
under short circuit conditions).
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Table 5-3. Troubleshooting Using Standard Unit BITE Indicators

Door Indicators

Probable Cause of Malfunction

DSS8
External Line Fault

DS9
Internal Unit Fault

DS10
External Load Fault

DS1
Ready Indicator

Review paragraph 4.4 (Input Power Control Circuits).
See Figure 4-12.

1. Incoming line voltage out of tolerance or missing
phase.

2. Faulty Line Monitor Board — remove TB1 and
Jjumper pins 2-3 to bypass the Line Monitor Board.

3. Faulty Door Interface Board.

4. Open connection.

All internal fault conditions are generated on the
Protection Board — review Table 5-2.

Review paragraph 4.7.2.6 (20 Second/5 Minute Over-
load Circuits). See Figure 4-10.

1. Output current in excess of limits.
2. Protection Board failure.
3. Door Interface Board failure.

4. Power Interface Board failure.

See Figure 4-12.

1. ON —voltage applied to Door Interface Board.
2. OFF - no input voltage, A22F5 or A22T1 open.
3. OFF - failed Door Interface board.
4

. OFF - bad indicator or faulty wiring.
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Table 5-3. Troubleshooting Using Standard Unit BITE Indicators (continued)

Power Interface Board
Indicator

Probable Cause of Malfunction

DS1 Review paragraphs 4.7.2.4 (Inverter Overtemperature
Fan Flow Detector and Fan Flow Detection) and 4.7.8 (Fan Assemblies
A26 and A27). SeeFigure 7-2, sheet 1, and Figure 4-8.

1. Any fan failure.
2. Fan transformer or fuse failure.

3. Power Interface Board failure.

Drive Board

. Probable Cause of Malfunction
Indicators

Review paragraphs 4.7.7.1 (Drive Boards A17A1 and
A18A1) and 4.7.2.1 (Pulse-By-Pulse Overload and
Transistor Desaturation Protection). See Figure 4—11.

DS1 1. ON -Indicates +15 Vdc power isbeing generated on
Green the board.

2. OFF — Drive Board failure.

3. OFF (On both boards, A17A1 and A18A1) — Power
Interface Board T8 or F1 failure. See Figure 4-7.

DS2, DS3 or DS4 1. Momentary (ten seconds) only — occurs when
Red transistor current exceeds specifications.
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Table 5-3. Troubleshooting Using Standard Unit BITE Indicators (continued)

Protection Board
Indicators

Probable Cause of Malfunction

DS1 Review paragraph 4.7.2.6 (20 Second/5 Minute Over-
(Bottom Indicator) load Circuits). See Figure 4-10.

Unit Overload )
1. Output current in excess of limits.

2. Protection Board failure.

DS2 Review paragraph 4.7.2.1 (Pulse-By-Pulse Overload,
(Top Indicator) Transistor Desaturation Protection). See Figure 4-11.

1. Shorted output transformer or output filter.
2. Excessive output load.

3. Protection Board failure.
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5.3.3 Testing the Frequency Con-
verter at a Reduced, Current Lim-
ited, DC Link Voltage

and/or position these wires so that
they do not short to chassis or other
components.

WARNING

This test confirms the operation of the
frequency converterata reduced DC link
voltage level. This test permits the fre-
quency converter inverter sections to be
tested without further damaging compo-
nents withinthe unit. Lethal DC link volt-
age is present at the rectifier A39A1D1,
DC link filter, terminal board A39TB1,
etc. DO NOT touch, disconnect, or re-
connect any component without con-
firming that the external input power is
OFF, and that the DC link voltage has de-
creased to a safe level (less than 10 VDC)
by monitoring the DC Link Voltage Meter
A16A4.

. Confirm that the external input
power is OFF and that the DC link
voltage has discharged to a safe level.
Disconnect the wire from terminal
board A39TB1 terminals 1 and 3
(front side only). See Figure 6-2,
sheet 8. This disconnects the plus (+)
DC link voltage from the input to in-
verters A17 and A18. See Figure 7-2,
sheets 1 through 3.

. See Figure 5-1. Position the DC Link
Simulator Test Set power switch to
OFF. Reset the Test Set 2.5 ampere
circuit breaker (if tripped).

. Connect the two wires (previously
disconnected from A39TB1 terminals
1 and 3) to the red (+) clip lead of the
DC Link Simulator Test Set. Tape
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. Connect theblack clip of the test set to

terminal 7 of A39TBI1.

. Connect the green clip of the test set

to the frequency converter chassis.

. DClink (undervoltage) protection cir-

cuits and output voltage (undervolt-
age) protection circuits must be dis-
abled to allow the unit to operate at a
reduced DC link voltage. Disable the
referenced protection circuits as fol-
lows:

a. Remove the Protection board A2
from the card cage.

b. See Figure 5-3. Use 22 AWG bus
wire, or other suitable material, to
connect the three test points (lo-
cated on the back side of the Pro-
tection board A2) together.

NOTE
Ensure all three test points are shorted
together using a digital voltmeter or ohm-
meter. The Protection board A2 has been
sprayed with a conformal coating.

CAUTION
The bus wire used to short the test points
must not touch the Protection board circuit
wiring.

c. Ensurethattheinstalled shorting
bus wire does not touch the circuit
wiring on the Protection board.

d. Reinstall the Protection board A2
in the card cage assembly.



900881A

SOLDER SIDE OF PROTECTION BOARD
SHOWING TEST POINTS

| — JUMPER USED DURING
DC LINK LOW VOLTAGE
TEST ONLY

\ BUS WIRE USED AS
JUMPER

P1

T it

FIGURE 5-3. PROTECTION BOARD A2 TEST POINTS
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7.

Confirm that the DC Link Simulator
Test Set power switch is OFF. Plug
the DC Link Simulator Test Set into a
120 VAC power outlet for P/N 150—
85005-1 or 220 VAC power outlet for
P/N 150-85005-2. However, DO
NOT turn the test set on at this time.

Pull the access door interlock switch
to the extended (override) position.
Refer to Figure 3-1, sheet 3, Index 25.

Reapply input voltage to the fre-
quency converter. Ensure that the
green ready light is illuminated and
the alarm is off.

WARNING
Lethal voltage is present within the fre-
quency converter. DO NOT perform con-
tinuity checks, touch, or remove/replace
any component while input power is ap-
plied or DC link voltage is present. Ob-
serve all safety precautions.

10.See Figure 5-1. Position the DC Link

11.

Simulator Test Set power switch to
ON. The test set DC power indicator
should illuminate.

NOTE

If the DC Link Simulator Test Set DC power
indicator does not illuminate, reset (press)
the 2.5 ampere circuit breaker. Ifthetest set
2.5 ampere circuit breaker trips or the DC
power indicator turns off at any time during
this test, the frequency converter inverter
section is still malfunctioning.

At the frequency converter control
panel press the Unit Control ON
switch A505S4, Figure 3-1, Index 2.
This turns the frequency converter

ON. The alarm should sound for
3-to-5 seconds and then extinguish.
Observe that the Test Set DC power
indicator is still on. If the Test Set DC
power indicator is still on, proceed to
the next step. If the Test Set DC
power indicator goes off (test set 2.5
ampere circuit breaker trips), a fault
still exists in the frequency converter
inverter section. Proceed to para-
graph 5.3.5 to further isolate the mal-
function.

12. Use a multimeter to measure the fre-

quency converter output line—to—
neutral voltage at the output termi-
nals (A22TB3) or the output power
cable. The output contactor must be
closed to make this measurement. A
reading of approximately 18 VAC
should be obtained at each measure-
ment. The magnitude of the reading
is not critical; however, the same
reading should be obtained at each
phase-to-neutral measurement; oth-
erwise, a malfunction still exists in
the inverter sections of the frequency
converter. If a proper reading is ob-
tained, proceed to the next step. If an
improper reading is obtained, a Drive
board (A17Al or A18A1) is malfunc-
tioning, or an output transformer
A36T1-T2 or output filter A16A3 is
probably shorted. Correct the prob-
lem and repeat this test.

13.Position the DC Link Simulator Test

Set power switch to OFF.

14.Press the Unit Control OFF switch

S1.



15.Open the input power external circuit
breaker.

16. After the DC link has discharged to a
safe level, disconnect the DC Link
Simulator Test Set.

17.Reconnect the wires (previously dis-
connected) to terminals A39TB1-1
and 3.

18.Remove the bus wire that was previ-
ously installed to short the test points
on the Protection board A2. Reinstall
the Protection board.

19.Confirm that all wires are recon-
nected. Close the access door. Proceed
to paragraph 5.5 to test the frequency
converter at full DC link voltage.

5.3.4 DC Link Simulator Test Set
Circuit Breaker Trips During Re-
duced DC Link Voltage Test

1. Press the Unit Control OFF switch
AS50S1.

2. Position the DC Link Simulator Test
Set power switch to OFF.

3. Open the external input power circuit
breaker.

4. Isolate both inverters by disconnect-
ing their outputs. Remove the wires
from TB1-3, 4, and 5 on both inverter
assemblies. This removes the output
transformers and output filter from
the output of the inverters.

5. Close the external input power circuit
breaker.
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WARNING
Lethal voltage is present within the fre-
quency converter. DONOT perform con-
tinuity checks, touch, or remove/replace
any component while input power is ap-
plied or DC link voltage is present. Ob-
serve all safety precautions.

. Confirm that the DC Link Simulator

Test Set power switch is OFF. Plug
the DC Link Simulator Test Set into a
120 VAC power outlet for P/N 150—
850051 or 220 VAC power outlet for
P/N 150-85005-2. However, DO
NOT turn the test set on at this time.

. Pull the access door interlock switch

to the extended (override) position.
Refer to Figure 3—1, sheet 8, Index 25.

. See Figure 5-1. Position the DC Link

Simulator Test Set power switch to
ON. The test set DC power indicator
should illuminate.

NOTE

Ifthe DC Link Simulator Test Set DC power
indicator does not illuminate, reset (press)
the 2.5 ampere circuit breaker. Ifthe test set
2.5 ampere circuit breaker trips or the DC
power indicator tums off at any time during
this test, the frequency converter inverter
section is still malfunctioning.

. At the frequency converter control

panel press the Unit Control ON
switch S4. This turns the frequency
converter ON. The alarm should
sound for 3-to-5 seconds and then ex-
tinguish. Observe that the Test Set
DC power indicator is still on. If the
Test Set DC power indicator is still on,
proceed to the next step. If the Test



Set DC power indicator goes off (test
set 2.5 ampere circuit breaker trips),
a fault still exists in the frequency
converter inverter section.

10. Use a multimeter to measure the out-
put of the inverter assemblies. Mea-
sure the AC inverter output from
TB1-3 to 4, 4 to 5, and 3 to 5 on both
inverter assemblies. The absolute
magnitude of the readings is not criti-
cal, however, all phase-to-phase volt-
ages should be almost identical.

11.If all phase-to-phase voltages are

identical, the problem is located in
the output transformer or output fil-
ter assemblies.

12. Disconnect the output filter assembly
by removing the wiring from A16-
A3TB1-1, 2, and 3. See Figure 6-2,
sheet 4. The filter can then be
checked for shorts using an ohmme-
ter.

13.Contact the factory for assistance in
isolating any possible transformer
failures.

14.If the phase-to-phase voltages on only
one inverter are unbalanced, that in-
verter is malfunctioning. If both in-
verters show an unbalance the Con-
trol board is malfunctioning.

15.1f the inverter assemblies trip off the
DC power supply disconnect, one at a
time, the DC power into the inverters
at TB1-1 and 2 to isolate the bad in-
verter.
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16.Perform a resistance check on the bad
inverter as follows:

a. Remove Voltage Clamp board
Al17A2 or A18A2.

b. Remove bus bar assemblies from
the transistor modules.

c. Unplug the drive connector P1
from the transistor module.

d. Measure the resistance across the

power terminals in both direc-
tions, comparing measurements
between modules. Change any
module that shows readings that
differ from the other two. Noshort
conditions will be detected on a
good transistor module.

17.If no short circuit or bad transistor
module is detected reconnect the
drive cable and bus bars, leaving off
the Voltage Clamp board A17A2 or
A18A2.

18.Reapply power and determine if the
fault condition still exists. If the in-
verter now operates replace the defec-
tive Voltage Clamp board.

19.1If the fault condition is still present
with the Voltage Clamp board re-
moved, exchange the Drive boards be-
tween the operational inverter and
the faulted inverter. If the problem
has not been isolated to the Drive
board contact the factory for further
assistance.



5.4 REPAIR

WARNING

Lethal voltages are present within the
frequency converter. DO NOT perform
continuity checks, touch, or remove
components within the unit with input
power applied or if the DC Link Voltage
Meter A16A4 indicates that DC link volt-
age is present.

WARNING
Wiring errors can cause personnel injury
and severe damage to the equipment.
Appendices A-F provide wiring lists in
reference designator order. Consuit the
wiring lists if there is any doubt about a
connection. See paragraph 5.6.

Repair consists of removal and replace-
ment of components identified in Tables
6-1 through 6-3. Part and assembly lo-
cation views are provided in Figures 6—1
through 6-3. To locate a part on Figure
6—1, refer to Table 6-1 first. Table 6—1
references the sheet number of Figure
6—1 for each part.

Removal/replacement procedures that
are not obvious are provided in the fol-
lowing paragraphs. The procedures are
arranged in reference designator order
except for opening the front panel (door).

CAUTION
The frequency converter circuit cards con-
tain Electrostatic Sensitive Devices (ESD).
Use ESD precautionary procedures to pre-
vent damage to the components.
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5.4.1 Opening Front Panel

Loosen the screws holding the clips at the
top and bottom of the front panel on the
right edge. Do not remove the screws.
Pull the clips to the right to release the
panel.

5.4.2 Circuit Boards Al, A2, A3, A5
(Option), A6 (Option)

Refer to Table 6-2 and Figure 6-2. These
boards are inserted in the logic (center)
card cage A16A1, but are not part of the
card cage assembly.

5.4.2.1 Removal

1. Loosen the two screws holding the
ribbon connector retainers 1/2 turn.
Rotate the top retainer upward and
the bottom retainer downward. Pull
the connector straight out. Label the
cable for ease of reconnection if more

than one board is removed.

At the upper edge of the board, lift the
board release outward to release the
board. Pull the board out.

Control board A3 has two switches (or
three, depending on board configura-
tion): 51, 82 (and S3). Record the po-
sitions of these switches.

5.4.2.2 Replacement

1. Ifthe Control board is being replaced,
set switches S1-1, S1-2 and S2 the
same as the settings on the removed
card. If the settings are not known,
set the switches as follows:

a. S1-1 with fixed output frequency:
Closed. S1-1 with variable output
frequency: Open.



b. S1-2: Open or Closed.
c. S-2: Set to position 1.

Insert the board in the correct posi-
tion as determined by the board refer-
ence designator (A1-A6). Press in
firmly and lower the board release.

Connect the ribbon cable to the board.
Position the upper and lower cable
connector retainers so that the screws
are in the slots in the connector. It
may be necessary to pull the connec-
tor outward slightly to position the re-
tainers. Tighten the screws.

5.4.3 Door Interface Board Al15

See Table 6-1 and Figure 6-1, sheet 2, for
connector/cable identification and loca-
tion. This board is mounted inside the
front panel A50 assembly. Proceed as
follows:

5.4.3.1 Removal

1. Disconnect the ribbon cable A16A2A2
from the connector J1.

Disconnect cable A50A37 from con-
nector J2.

Remove the four sets of meter termi-
nal hardware (A50M3, A50M4) and
remove theboard. Reinstallthehhard-
ware temporarily.

5.4.3.2 Replacement

1. Remove the nuts, lock washers, and
flat washers from the AC voltmeter
(A50M3) and AC ammeter (A50M4)
terminals. Leave the remaining nuts
(with flat washers on top) in place.
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Position the Door Interface board A15
on the meter terminals with the board
connector J2 at the upper left.

Install the flat washers, lock washers,
and nuts on the four meter terminals.

Connect ribbon cable A16A2A2 to the
board connector, A15J1.

Connect cable A50A37 to the board
connector A15J2.

With power applied to the unit, very
carefully adjust the output voltage at
A15R54 (see Figure 6-1, sheet 2)
while monitoring the front panel Out-
put Volts meter.

5.4.4 AC Filter Assembly Capaci-
tors A16A3C1-C18

5.4.4.1 Removal

1. Use a long Phillips head screwdriver
to remove the four 10-32 x 3/8 inch
screws holding the filter assembly to
theback panel. Do not disconnect any

wires.
Locate the capacitor to be removed.

Remove the connecting bus bars and
interconnecting wires, as applicable.
Mark the wires for correct reconnec-
tion.

Remove the two 6-32 x 1/4 inch
screws, lock washers and flat washers
holding the capacitor clamp to the
base plate.

Remove and save the clamp. Savethe
bus bars.



5.4.4.2 Replacement

1. Mount the capacitor clamp on the ca-
pacitor. Position the clamp to agree
with the illustration on Figure 6-2,
sheet 4 and flush with the bottom of
the capacitor. Tighten the clamp
screw.

2. Mount the capacitor to the base plate
with two 6-32 x 1/4 inch screws, lock
washers and flat washers.

3. Connect the bus bars and intercon-
necting wires.

4. Fasten the filter assembly to the back
panel using four 10-32 x 3/8 inch
screws, lock washers and flat wash-
ers.

5.4.5 Voltage Clamp Board A17A2,
A18A2

See Figure 6-2, sheet 5.

5.4.5.1 Removal

Remove the nine hex head/Phillips head
screws, lock washers and flat washers
holding the Voltage Clamp board to the
nine standoffs on the associated transis-
tors A17Q1-Q3 or A18Q1-Q3. Do not re-
move the standoffs. Disconnect the six
wires connected to E10 through E15.

5.4.5.2 Replacement

1. See Figure 6-2, sheet 5. Position the
board on the nine standoffs as shown.
The resistors on the board are toward
the bottom of the inverter.

2. Install the nine hex head/Phillips
head screws, lock washers and flat
washers through the board into the
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standoffs. Tighten the screws se-
curely. These screws are originally
furnished with the transistor. Recon-
nect the six wires to E10 through E15.

5.4.6 Transistor Assembly A17A3-
A5, A18A3-A5

See Figure 6-2, sheet 5.

5.4.6.1 Removal

1. Remove the Voltage Clamp board
A17A2 or A18A2, from the transistor
to be removed.

2. Remove the hex standoffs and bus
bars from the transistors. Save the
standoffs, bus bars and hardware.

3. Remove the drive connector P1 from
Drive board.

4. Hold the transistor and remove the
two 10-32 x 5/8 screws, lock washers
and flat washers holding the transis-
tor to the heatsink. Remove the tran-
sistor. Clean away any thermal com-
pound left on the heatsink.

5.4.6.2 Replacement

1. Apply thermal compound to the bot-
tom surface of the transistor and to
the mounting surface of the heatsink
panel prior to installation of the tran-
sistor.  Apply compound liberally,
then wipe surfaces with a rubber
spatula to remove the excess.

2. Place the transistor on the heatsink
and move from side to side to elimi-
nate air pockets.

3. Install the two 10-32 x 5/8 inch
screws, lock washers and flat washers



to hold the transistor to the heatsink
panel.

4. Reconnect drive connector P1 to
Drive board.

5. Secure the bus bars to the transistors
using the nine standoffs.

6. Mount the Voltage Clamp board on
the standoffs.

5.4.7 DC Link Rectifier, DC Link
Soft Start SCR Assembly and Mag-
netics, A36A1D1, A36A1D2, A36L1-
LS8, A36T1-T2

See Figure 6-2, sheets 2, 7, 8 and 9.

5.4.7.1 Removal

1. Open the front door and remove the
bottom plate covering the rectifier,
SCR and magnetic components as fol-
lows:

a. Disconnect the following wires
(cut cable ties as required):

Disconnect Wire
At Description

A39TB1-1 8 AWG from left inver-

Front Side ter TB1-1

A39TB1-5 8 AWG from left inver-

Front Side ter TB1-2

A39TB1-3 8 AWG from right inver-

Front Side ter TB1-1

A39TB1-7 8 AWG from right inver-

Front Side ter TB1-2

A39TB1-4 6 AWG from middle ac-

Front Side cess hole to magnetic
compartment on right
side
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Disconnect Wire
At Description
A39TB1-6 6 AWG from middle ac-
Front Side cess hole to magnetic

A39C2-E1 (+) | 8 AWG from middle ac-

right side
A39TB12 20 AWG from rear ac-
Back Side cess hole to magnetic

A39A1TB1-11 20 AWG from rear ac-

A39A1TB1-9 20 AWG from rear ac-

A39R3-1 20 AWG from rear ac-

compartment on right
side

cess hole to magnetic
compartment on the

compartment on right
side

cess hole to magnetic
compartment on right
side

cess hole to magnetic
compartment on right
side

cess hole to magnetic
compartment on right
side

. Disconnect connector A39J1 from

connector A16A4P1 from the DC
Link Voltage Meter A16A4.

Disconnect connector A39P1 from

the A36A1J1 from the front access

hole to the magnetic compartment
on the right side.

. Cut the cable ties only holding the

8AWG wires to the base plate on
the left side.

. Remove the two 10-82 x 1/2 inch

screws, lock washers and flat
washers holding the front of the
base plate to the frequency con-
verter. Save the hardware.



2.

f. Remove the two 10-32 nuts, lock
washers and flat washers holding
the rear of the base plate to the
back panel.

Slide the base plate out of the fre-
quency converter.

Disconnect and label the applicable
wires from the component to be re-
moved.

Remove the mounting hardware and
remove the component. Save the
hardware.  Remove the louvered
lower panel from the frequency con-
verter, if necessary.

5.4.7.2 Replacement

1.

Install the component using the hard-
ware shown as attaching parts in Ta-
ble 6-2.

Connect the wires as labeled. Verify
that the wires are connected correctly
using the wire list appendices and the
schematics in Section VII.

Install the louvered panel if it was re-
moved.

Install the base plate with two 10-32
x 1/2 inch screws, lock washers and
flat washers at the front, and two
10-32 nuts, lock washers and flat
washers at the rear. The base plate
rear angle mounts over studs in the
back plate.

Connect the wires and cable ties us-
ing paragraph 5.4.9.1 as a guide.
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5.4.8 Input Cable A42
5.4.8.1 Removal

1.

Remove the 12 screws, lock washers
and flat washers from the back panel
of the Input/Output Enclosure A22.
Remove the back panel from the fre-
quency converter.

. Disconnect the input cable wires from

the XF5 terminals (at the top of the
fuses).

Remove the large nut (on the inside)
which holds the cable bushing and
strain relief to the back enclosure.
Save the nut.

Pull the cable through the hole in the
back enclosure.

If a new cable is to be installed, re-
move the strain relief assembly from
the old cable as follows:

a. Unscrew and separate the two
threaded parts of the strain relief
assembly. Push the threaded part
holding the braid further onto the
cable.

b. Aneoprene tapered ring clamp ex-
tends from within the threaded
part with the hex fitting. Separate
the neoprene clamp and threaded
part by forcing the threaded part
toward the cable end. Remove the
threaded part.

¢. Remove the neoprene clamp from
the cable.



d. Remove the braid and its retainer
from the cable. Push the braid
from its upper end to expand the
braid enough to slide off the cable.

e. Reassemble loosely and save all
the parts.

6. If an input cable is not to be installed
immediately, remount the back
panel.

5.4.8.2 Replacement

1. If not already done, remove the 12
screws, lock washers and flat washers
from the back panel of the Input/Out-
put Enclosure A22. Remove the back
panel from the frequency converter.

2. Assemble the strain relief assembly
onto the new cable that is being in-
stalled.

a. Slide the braid into its threaded
retainer.

b. Push thebraid intoitself to open it
up.

c. Slide the braid and then its re-
tainer, onto the cable.

d. Slide the tapered neoprene clamp
onto the cable with the larger end
toward the braid retainer. Posi-
tion the neoprene clamp 12 inches
from the end of the cable.

e. Slide the bushing with the hex fit-
ting onto the cable against the
neoprene clamp. The larger end
goes on first.
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f. Slide the braid retainer and braid
over the neoprene clamp and
screw the retainer into the bush-
ing with the hex fitting. Tighten
the two parts to compress the
clamp.

3. Insert the cable wires and bushing

into the hole labeled INPUT 480
VOLTS (or, INPUT xxx VOLTS with
alternate input voltage option) in the
back enclosure.

. Reinstall the large nut over the wires

and screw it onto the bushing on the
inside of the back enclosure. Tighten
the nut securely.

. Connect the cable wires to ground

and to the XF5 terminals (TB1) at the
top of the fuses as follows:

Wire Color Terminal
Black A1)
Red B (2)
White or Tan C (3)
Green Ground

. Fasten the back panel to the Input/

Output Enclosure A22 using twelve
10-32 x 3/8 inch screws, lock washers
and flat washers.

5.4.9 Output Cables A43, Ad4
5.4.9.1 Removal

1. Remove the 12 screws, lock washers

and flat washers from the back panel
of the Input/Output Enclosure A22.
Remove the back panel from the fre-
quency converter.



2. Disconnect the output cable wires 5.4.9.2 Replacement

from A22TB2 or TB3, as applicable. 1. If not already done, remove the

. Remove the large nut (on the inside)
which holds the cable bushing and
strain relief to the back enclosure.
Save the nut.

. Pull the cable through the hole in the
back enclosure. Do not damage the
labels on the wires if the cable is to be
used again. If a new cable is to be in-
stalled, remove the strain relief as-
sembly from the old cable as follows:

a. Unscrew and separate the two
threaded parts of the strain relief
assembly. Push the threaded part
and collar holding the braid fur-
ther onto the cable.

b. A neoprene tapered clamp ex-
tends from within the threaded
part with the hex fitting. Separate
the neoprene clamp and threaded
part by forcing the threaded part
toward the cable end. Remove the
threaded part.

c. Remove the neoprene clamp from
the cable.

d. Remove the braid and its retainer
from the cable. Push the braid
from its upper end to expand the
braid enough to slide off the cable.

e. Reassemble loosely and save all
the parts.

. Remount the back panel if an output
cable will not be installed at this time.
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twelve screws, lock washers and flat
washers from the back panel of the
Input/Output Enclosure A22. Re-
move the back panel from the fre-
quency converter.

. If a new cable is being installed, as-

semble the strain relief assembly onto
the cable:

a. Slide the braid into its threaded
retainer.

b. Push the braid into itself to open it
up.

c. Slide the braid and then its re-
tainer, onto the cable.

d. Slide the tapered neoprene clamp
onto the cable with the larger end
toward the braid retainer. Posi-
tion the neoprene clamp 12 inches
from the end of the cable.

e. Slide the bushing with the hex fit-
ting onto the cable against the
neoprene clamp. The larger end
goes on first.

f. Slide the braid retainer and braid
over the neoprene clamp and
screw the retainer into the bush-
ing with the hex fitting. Tighten
the two parts to compress the
clamp.

. Insert the cable wires and bushing

into the hole labeled OUTPUT NO. 1
(or NO. 2) in the back enclosure.

. Reinstall the large nut over the wires

and screw it onto the bushing on the



inside of the back enclosure. Tighten
the nut securely.

5. Connect the cable wires to A22TBS3 or
TB4, as applicable as follows:

Wire Label TB Terminal

Phase A A
Phase B

Phase C
Grounded Neutral
28 VDC Output
28 VDC Input

T EH U OQOW

6. Fasten the back panel to the Input/
Output Enclosure A22 using twelve
10-32 x 3/8 inch screws, lock washers
and flat washers.

5.5 TEST AFTER REPAIR

Perform the Equipment Turn-On proce-
dures provided in Section III of this man-
ual.

5.6 WIRE LISTS
5.6.1 General

Appendices A through F provide wire
lists for the wiring within the frequency
converter chassis. See the Table of Con-
tents for the desired appendix letter. The
appendices are in reference designator
order by assembly except Appendix A
which covers standard wiring between
assemblies, and Appendix F which cov-
ers the wiring of the input/output cir-
cuitry with options, if any. All other ap-
pendices are standard for all Pwr—Kart
units. Each appendix has a cover sheet
with applicable instructions and notes.

5.6.2 Wire Number Columns

Wire numbers are stamped on the wires
to aid in identification.

5.6.3 Gage Columns

These columns identify the wire size by
AWG. The identifier SELF indicates the
two parts mate together without inter-
connecting wiring. For example, termi-
nal wires on inductors that connect di-
rectly to another terminal, etec.

5.6.4 Color Columns

All wires are white unless otherwise
noted. Some NOTES are shown in the
COLOR columns.

5.6.5 Length Columns

Selected wire lengths are identified by an
inch (") symbol. Some NOTES are shown
in the LENGTH columns.

5.6.6 To/Terminal Columns

These columns indicate the reference
designators and terminal destinations of
the wires as identified by the FROM col-

umns.

5.6.7 From/Terminal Columns

These wire terminations are arranged in
sequence by reference designators. The
TERMINAL columns indicate the associ-
ated terminal numbers for the items
identified in the FROM columns.

5.6.8 Notes

The notes associated with a particular
wire are identified in the COLOR col-
umns and the LENGTH columns. The
applicable notes start on sheet 2 of each
wire list. The NOTE numbers are con-
tained in a triangle.

5-41/5-42 (Blank)



SECTION VI
ILLUSTRATED PARTS
BREAKDOWN

6.1 GENERAL

This section provides an illustrated parts
breakdown (IPB) for the Pwr-Kart fre-
quency converter identified in Table 6-—1.
The input/output power components and
any options are identified in Figure 6-1
and Table 6-1.

The IPB is organized as follows:

Table/Figure 6—1. Frequency Converter
Top Assembly and Options.

Table/Figure 6-2. Basic Frequency Con-
verter.

Table/Figure 6-3. Mobile Cart Assembly.

Table/Figure 6-1 defines the specific
frequency converter covered by this
manual. All parts included in the options
are also defined. Table/Figure 6-2 de-
fines the parts and assemblies common
to all models of the Pwr-Kart frequency
converters. Table/Figure 6-3 defines the
replaceable parts of the mobile cart on
which the frequency converter is
mounted.
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The illustrated parts breakdown is ar-
ranged inreference designator sequence.
The sheets in Figure 6-2 are arranged in
reference designator sequence. This ar-
rangement permits the user to locate a
particular replaceable assembly or part
quickly.

6.2 PARTS LISTS

The information provided in the parts
list columns is described in the following
paragraphs.

6.2.1 Figure and Reference Desig-
nator Column

This column identifies the reference des-
ignator of the replaceable part and the
sheet number of the figure for multiple
sheet figures. The referenced figure is
also keyed with the associated reference
designator.

6.2.2 Part Number Column

This column provides the identifying
part number for the part.

6.2.3 MFR Code Column

This column provides the Commercial
and Government Entity (CAGE) code for



the manufacturer of the part (formerly
FSCM). If a manufacturer’s code is not
available (N/A), the name of the
manufacturer is provided in the descrip-
tion column and the name and address of
the manufacturer is provided at the end
of the following manufacturer’s code-to-
name cross-reference list. The manufac-
turer’s code-to-name cross-reference is in
numerical order as follows:

MFR
CODE NAME

00779 Amp Inc.
2800 Fulling Mill
P.O. Box 3608
Harrisburg, PA 17105

01002 General Electric Co.
G.E. Transmission Systems
381 Upper Broadway
Fort Edward, NY 12828-0121

01121 Rockwell International
Allen-Bradley Co.
1201 S. 2nd Street
Milwaukee, WI 53201-9814

01139 General Electric Co.
G.E. Silicones
260 Hudson River Road
Waterford, NY 12188

01940 Westinghouse Electric Corp.
Specialty Transformer Division
Greenville, PA

06383 Panduit Corp.
17303 S. Ridgeland Avenue
Tinley Park, IL 60477-0981
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MFR
CODE

NAME

09214

O0DCK9

12175

12697

14655

1L.965

21574

25140

26935

General Electric Co.
Semiconductor Products Div.
W. Genesee Street

Auburn, NY 13021

Gentron Corporation
6667 N. Sidney Place
Milwaukee, WI 53209

Unitron Incorporated
10925 Miller Road

P.O. Box 38902

Dallas, TX 75238-1350

Clarostat Mfg. Co. Inc.
1 Washington Street
Dover, NH 03820

Cornell Dubilier Electronics
One Interchange Plaza
Wayne, NJ 07470

Lord Corp.

Industrial Products Division
124 Grant Street
Cambridge Springs, PA
16403-1014

Gould Shawmut Co.
88 Horner Avenue

Toronto, Ontario, Canada,
MS8Z 5Y3

Globe Motors
2275 Stanley Avenue
Dayton, OH 45404

Hamilton Caster & Mfg. Co.
1637 Dixie Highway
Hamilton, OH 45011-4041



MFR
CODE

NAME

27191

27193

27264

44655

54343

56493

56699

59465

Cutler-Hammer Inc.

Power Distribution & Control
Division

4201 N. 27th Street
Milwaukee, WI 53216

Eaton Corp.

Aerospace & Commercial
Controls Division

4201 N. 27th Street
Milwaukee, WI 53216

ETC-Molex, Inc.
4820 Park Boulevard
Pinellas Park, FL. 34665

Ohmite Mfg. Co.
3601 W. Howard Street
Skokie, 1L 60076-4014

Reidel, M.W. and Co.
Riedon Division

300 Cypress Avenue
Alhambra, CA 91802

Floyd Bell Associates, Inc.
899 Higgs Avenue

Box 12327

Columbus, OH 43212-3838

Mepco/Centralab
6071 St. Andrews Road
Columbia, SC 29210-3119

Paraline Transformer
Specialists

515 S. Palm Avenue
Alhambra, CA 91803-1423
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MFR
CODE

NAME

59792

5Y407

60495

62607

62,382

71400

72076

73631

74400

TRW Inc.

TRW Universal Capacitors
1400 W. Fourth Street
Ogallala, NE 69153-2302

Phoenix Terminal Blocks Inc.
1900 Greenwood Street
Harrisburg, PA 17104-2341

Atlantic Tubing Co.
107 E. 17th Street
Paterson, NJ 07544

Philips Lighting Co., A North
American Philips Corp.

200 Franklin Square Drive
P.O. Box 6800

Somerset, NJ 08875-6800

Weschler

Division of Hughes Corp.
4000 NW 121st Avenue
Coral Springs, FL. 33065-7612

Bussmann Manufacturing
502 Earth City Plaza
Earth City, MI 63045

Federal Pacific Co.

1 Goodson Street

P.O. Box 8200

Bristol, VA 24203-8200

Curtis Industries, Inc.
7400 W. Douglas Avenue
Milwaukee, WI 53218-0699

Stewart-Warner Hobbs Corp.
Yale Boulevard & Ash Street
Springfield, IL 62705



MFR
CODE

NAME

74840

75915

81349

81439

81992

83330

89265

90201

Illinois Capacitor, Inc.
3757 W. Touhy Avenue
Lincolnwood, IL 60645-2626

Littelfuse Tracor, Inc.
Subdivision of Tracor, Inc.
800 E. Northwest Highway
Des Plaines, IL. 60016-3049

Military specifications promul-
gated by military departments/
agencies under authority of
Defense Standardization
Manual 4120 3-M

Therm-O-Disc, Inc.

Subd. of Emerson Electric Co.
1320 S. Main Street

P.O. Box 3538

Mansfield, OH 44907-2516

Hubbell Harvey Inc.
Kellems Division

Rt. 1 Lords Hill
Stonington, CT 06378-9801

Dialight Corp.

Manasquan Division

1913 Atlantic Avenue
Manasquan, NJ 08736-1005

Potter & Brumfield Inec.

A Siemens Co.

200 S. Richland Creek Drive
Princeton, IN 47671-0001

Mallory Capacitor Co.
4760 Kentucky Avenue
Indianapolis, IN 46206

MFR
CODE NAME

91637 Dale Electronics Inc.
1122 23rd Street
Columbus, NE 68601-3632

91929 Honeywell Inc.
Micro Switch Division
11 W. Spring Street
Freeport, IL 61032

96272 Brown Boveri Corp.
1460 Livingston Avenue
North Brunswick, NJ
08902-1832

96906 Military standards promul-
gated by military departments
under authority of Defense
Standardization Manual
4120 3-M

N/A Albion Industries, Inc.
800 N. Clark Street
P.O. Box 411
Albion, MI 49224

N/A Toshiba Corp.
International Operations —
Electronic Components
1-1, Shibaura 1-Chome,
Minato-Ku, Tokyo, 105-01,
Japan

6.2.4 Description Column

This column provides a brief description
of the part or assembly. The dot(s) (.. )
preceding the description identifies the
assembly relationship of the part or as-
sembly.

Attaching parts for the major assemblies
and parts are identified immediately fol-



lowing the part description. The begin-
ning of the attaching parts is noted by the
phrase: (attaching parts). The end of the
attaching parts for that item is identified
by the symbol: ———-%* ———,

Thename of the manufacturer of the part
is also provided in this column when
their CAGE code is not known.

6.2.5 QTY Column

This column identifies the quantity of
parts within the frequency converter or
next higher assembly (as represented by
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the dot(s) (.. ) preceding the description).
The quantity listed for attaching parts is
the number of parts required to attach
one item (not the total parts usage).

6.2.6 Usable On Code Column

This column identifies that some parts
are not used on all configurations of the
frequency converter. The number di-
rectly relates to the part number for the
particular frequency converter as indi-
cated at the beginning of Table 6—1 and
6-2. If the column is blank, the part is
used on all configurations.
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ILLUSTRATED PARTS BREAKDOWN

Table 6-1. Frequency Converter with Options

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-1) Number Code Description Assy | Code
195-39000-58 12175 { FREQUENCY CONVERTER, GFC— 1 GFC-25
25M, 25.0 kVA, with options S—2,
C-3 and T-3 (208V).
195-39015-2 12175 GFC-25 MOBILE BASIC ASSY. REF | GFC-25
195-39016-B25 12175 | .. GFC-25BASIC FREQUENCY 1
CONVERTER. See Table 6—2 and
Figure 6-2 for breakdown.
195-34014-1 12175 |.. GFC MOBILE CART ASSY. 1
See Table 6-3 and Figure 6-3
for breakdown.
Al5 195-34006-1 12175 {.. DOOR INTERFACE BOARD 1
(Sh 2) ASSY.
A22 195-34009-1 12175 {.. OPTIONS PANEL ASSY. 1
(Sh 3)
A22E1, E2 TA-O 74840 |... TERMINAL, Solderless, 1
(Sh 3) 14-1/0 AWG.
(attaching parts)
MS51958-63 96906 | ... SCREW, PPH, 10-32 x 1/2. 1
MS35338-138 96906 (... WASHER, Lock, No. 10. 1
MS15795-808 96906 |... WASHER, Flat, No. 10. 1
—_———%___
A22F1-F3 A70Q100-4 21574 ... FUSE, 700V, 100 Amp. 3
Alternate FWP-100 71400 |... FUSE, 700V, 100 Amp. ALT
(Sh 3) (attaching parts)
MS15795-410 96906 |... WASHER, Lock, 1/4, NiCu. 2
MS35338-101 96906 (... WASHER, Lock, 1/4, Tin-Brass. 2
MS35649-2255T | 96906 |... NUT, Hex, 1/4-20, Brass. 2

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.




ILLUSTRATED PARTS BREAKDOWN
Table 6-1. Frequency Converter with Options (continued)

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-1) Number Code Description Assy Code
A22F4 FLQ-3/10 75915 |... FUSE, 500V, 0.3 Amp. 1
(Sh 3)
A22F5 FLQ-2 75915 |... FUSE, 500V, 2 Amp. 1
(Sh 3)
A22F6, F7 FLQ-4/10 75915 |... FUSE, 500V, 0.4 Amp. 2
(Sh 3)
A22F8-10 AJT80 21574 | ... FUSE, Type J, 80 Amp. 3
(Sh 3)
A22K1 100-A38NB3 01121 ]... INPUT CONTACTOR, 3-Pole, 1
(Sh 3) 480 VAC. (Requires auxiliary
contacts.)
(attaching parts)
195-GA01 01121 |... CONTACT, Auxiliary, N.C. 1
MS51957-486 96906 |... SCREW, PPH, 8-32 x 5/8. 4
MS35338-137 96906 |.. WASHER, Lock, No. 8. 4
MS15795-807 96906 {... WASHER, Flat, No. 8. 4
———
A22K2 KUP11A55 89265 |... RELAY, 24 VAC Coil, DPDT. 1
(Sh 3) (attaching parts)
MS51957-28 96906 |... SCREW, PPH, 6-32 x 3/8. 2
MS35338-136 96906 |... WASHER, Lock, No. 6. 2
MS15795-806 96906 |... WASHER, Flat, No. 6. 2
———®

N/A = Not Available All dimensions are in inches unless otherwise specified.
A/R = As Required
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Table 6-1. Frequency Converter with Options (continued)

ILLUSTRATED PARTS BREAKDOWN

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-1) Number Code Description Assy | Code
A22K3 100-A38NB3 01121 [... OUTPUT CONTACTOR, 3-Pole, 1
(Sh 3) 480 VAC.
(attaching parts)
MS51958-61 96906 (... SCREW, PPH, 10-32 x 3/8. 4
MS35338-138 96906 (... WASHER, Lock, No. 10. 4
MS15795-808 96906 |... WASHER, Flat, No. 10. 4
% ___
A22K5 KUP11A55 89265 |... RELAY, 24 VAC Coil, DPDT. 1
(Sh 3) (attaching parts)
MS51957-28 96906 |... SCREW, PPH, 6-32 x 3/8. 2
MS35338-136 96906 |... WASHER, Lock, No. 6. 2
MS15795-806 96906 |... WASHER, Flat, No. 6. 2
———___
A22R4-R6 | RWR78SR400FR | 81349 [... RESISTOR, 0.4 10W, 1%. 3
Alternate UT-10-0.4-1% 54343 |... RESISTOR, 0.4Q, 10W, 1%. ALT
(Sh 3) (attaching parts)
MS20659-102 96906 |... LUG, 22/18 AWG, No. 10 stud. 2
%
A22TB1 08-03-01-6 5Y407 |... TERMINAL BLOCK, Input. 1
(Sh 3) (attaching parts)
MS35338-138 96906 (... WASHER, Lock, No. 10. 4
MS15795-808 96906 |... WASHER, Flat, No. 10. 4
MS35650-304 96906 |... NUT, Hex, 10-32. 4
R
A22TB2 L6 73631 |... TERMINAL BLOCK, Output, 1
(Sh 3) 6-Position.
(attaching parts)
MS35338-138 96906 |... WASHER, Lock, No. 10. 4
MS15795-808 96906 (... WASHER, Flat, No. 10. 4
MS35650-304 96906 |... NUT, Hex, 10-32. 4
—_———%___

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.




Table 6-1. Frequency Converter with Options (continued)

ILLUSTRATED PARTS BREAKDOWN

*®

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-1) Number Code Description Assy [ Code
A22T1 150-87065 59465 |... TRANSFORMER, 480:26:16 VAC. 1
(Sh 3) (attaching parts)
MS51957-43 96906 |... SCREW, PPH, 8-32 x 3/8. 1
MS35338-137 96906 |... WASHER, Lock, No. 8. 1
MS15795-807 96906 |... WASHER, Flat, No. 8. 1
o
A22T2 195-30027-1 12175 {... FAN TRANSFORMER ASSY. 1
(Sh 3) (attaching parts)
MS51957-45 96906 |... SCREW, PPH, 8-32 x 1/2. 4
MS35338-137 96906 |... WASHER, Lock, No. 8. 4
MS15795-807 96906 |... WASHER, Flat, No. 8. 4
—— %
A22T4-T6 2FST201 67382 | .. TRANSFORMER, Current, 200/5. 3
(Sh 3) (attaching parts)
MS51958-63 96906 |... SCREW, PPH, 10-32 x 1/2. 2
MS35338-138 96906 |... WASHER, Lock, No. 10. 2
MS15795-808 96906 | ... WASHER, Flat, No. 10. 2
—
A22VR1-VR5| V480LA80OB 09214 |... VARISTOR, 480V. 5
Alternate ENB801D-20A N/A |... VARISTOR, 480V. ALT
(Sh 3) (Mfr. by Toshiba.)
(attaching parts)
TFT-20 60495 |... TUBING, Teflon. A/R
MS25036—150 96906 | ... LUG, 22/18 AWG, 1/4 stud. 2
_—— kL
A42 195-60136-3 12175 |.. INPUT CABLE ASSY, 100 ft. 1
(Sh 1) (attaching parts)
CG1220 81992 |.. CORD GRIP. 1
003-22-005 81992 [.. LOCKNUT, 1-1/2 NPT. 1

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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Table 6-1. Frequency Converter with Options (continued)

ILLUSTRATED PARTS BREAKDOWN

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-1) Number Code Description Assy | Code
A43 195-60044—-1 12175 }.. OUTPUT CABLE ASSY, 30 ft. 1
(Sh 1) (attaching parts)
CG1223 81992 (.. CORD GRIP. 1
003-22-005 81992 {.. LOCKNUT, 1-1/2 NPT. 1
k.
A45 195-34013-1 12175 |.. CABLE ASSY. (From Door Cable 1
(Figure 7-1) Assy A37 to Input/Output Enclo-
sure A22J4.)
A48 195-32018-1 12175 {.. SNUBBER ASSY. 1
(Sh 3)
A50 195-34007-1 12175 .. DOOR ASSY. (Not a replacement | REF
(Sh 2) assembly. For controls and indi-
cators not listed here, see Table
6-2 and Figure 6-2.)
A53 195-34012-1 12175 |.. LINE MONITOR ASSY. 1
(Sh 3)
Jl 03-09-2032 27264 |.. CONNECTOR, Receptacle, 3-Pin, 1
(Sh 3) Door Interlock Switch Circuit.
J3 03-09-1038 27264 |.. CONNECTOR, Receptacle, DC 1
(Sh 3) Link Rapid Discharge Circuit.
P1 03-09-1032 27264 |.. CONNECTOR, Plug, Door Inter- 1
(Sh 3) lock Switch Circuit.
P3 03-09-2038 27264 |.. CONNECTOR, Plug, DC Link 1
(Sh 3) Rapid Discharge Circuit.

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-1. Frequency Converter with Options (continued)

®

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-1) Number Code Description Assy [ Code
T3 150-87078 12175 .. TRANSFORMER, Auto, 208:480. 1
Alternate 195-20516-1 12175 |.. TRANSFORMER, Auto, 208:480. | ALT
(Sh 3) (attaching parts)
MS51957-80 96906 |.. SCREW, 1/4-20 x 5/8, PPH. 9
MS35338-139 96906 (.. WASHER, Lock, 1/4. 9
MS15795-810 96906 |.. WASHER, Flat, 1/4. 9
MS35649-2254 96906 {.. NUT, Hex, 1/4-20. 9
———
T7 150-87064 12175 |.. TRANSFORMER, 208:480. 1
(Sh 3) (attaching parts)
MS51957—-45 96906 (.. SCREW, 8-32 x 1/2 PPH. 4
MS35338-137 96906 |.. WASHER, Lock, No. 8. 4
MS15795-807 96906 |.. WASHER, Flat, No. 8. 4

N/A = Not Available
AR = As Required

All dimensions are in inches unless otherwise specified.

6-14




AS0 FRONT PANEL

9002828

(SHEET 10 AND \
FIGURE 6-1)
LATCH
of ‘ o]
z T
ﬁ 0
4
do T
] @
[ "D
ooloo|)|ofo
° LATCH
© 000 O | |
Q 19 © " OB'/
; ]
o} I e N O vl N jo
[ Y N L N L N L \
. NCLC DL NC N[N
. L. NC N L N L N
N N[ N L N L )
DN NC N[ N C D
[ N A N L N O Y
L. NC____NC N C N[N
o| N C N N C N N o

FIGURE 6--2. BASIC FREQUENCY CONVERTER (SHEET 1 OF 10)

6-15




(

900829A

AT6 A1 Al A2 A3 AB ATBA2

\\\\\ \\\ A30 A29 A28  A29  (SHEET 3) -
J‘g / 7

\
O[ i f £ \
f @E | A — j@ o) 0
t ehte 1 b nieas4
] = I B o STYVISY
5 Py 3
O WY BE PRESENT
SHEET 5
) YN
(SHEET 5)
A1BA3 1 \ —
(SHEET 4) s c >
= \’_] &\? a N C
N C D
e (SHEET 9)
N L N £ Y
D L N O Y
N\
A26
FAN n27
N6 FAN
(SHEET 7)

FIGURE 6-2. BASIC FREQUENCY CONVERTER (SHEET 2).

6-16




900103D

AIBA2A3P2
WIRE TERMINATION ’2_‘
WIRE NO. | TERM NO. | DIM A" 23
300 1 68" 22
301 2 61" 21
302 3 61" 20 SEE
. 19 FIGURE 7-2

303 ‘ il 'B SHEET 5
304 6 158" 17
305 7 15 6
8 15" 15
306 14
307 10 53" 13
308 1t 53" 12
308 12 53 1"
- 10
310 13 53 9
3n 14 53" 8
312 15 53" 7
33 18 51: Qv& :
T o ‘e ;

,7
/% 2
% ]
A1B6A2
CABLE A16A2A2 COMPONENT PANEL
(FIGURE 6—1 AND CABLES F=—-DIM "A"
SHEET 2) A16AZ
= 1 24 —
1 25% [@
| N
J 1 P2 24 T
ATBA2A1 voP 2%
F1
L NI,

n[ ]

\ \ A1BA2ATF1—F2
AZ20A1 J6 47 J8

P/N 195-14017-3 AT9A1
(SHEET &) P/N 195—-14017—4
FE_ (SHEET &)
z e
» e LogGIC P/S PROTECTION 8O CONTROL BD z ']
J4

25

A29

ave

FIGURE 6-2. BASIC FREQUENCY CONVERTER. (SHEET 3)

A30

6-17




9001098

A16A3
AC FILTER ASSEMBLY

QLT

:

y
/| »ll:nnfmwln! =

R
25 @MWVWQ & g 5L O

c1
2l 3fl4]5] 1@
=

\
iy
O

A16A3
81

®
|

| s—
L1

v SEE DETAIL A

6-18

BASIC FREQUENCY CONVERTER. (SHEET 4)

FIGURE 6-2.

)
i’ = ; LTI TR T
. = | ! eiajn|n|o
= = = Moo 000
x (a4 v RCCCCCCC1C1C1
o & & Y Ciolo|e|o
= = [=4 =
%]
<9 {7 <l - -
22 Bl TV TS
= | |
< J |l ainlobleleo| iz |E |~
e = ) mmcccccccmcmcm
o & &
T
.121212424242
052 ZlLLLE L oldn|b|e|d
loi=|X |~ 2I2|2 0 (L|e
H|ClOQIO|CIOITIGIB(G 8|5
00'S




9008308

A18
RIGHT INVERTER ASSY

Al7
LEFT INVERTER ASSY

Al

NNNNE

12345

NSNS
2

Al

C1

o
-

ool

12345

olelelole

BASIC FREQUENCY CONVERTER (SHEET 5)

FIGURE 6-2.

6-19



9001078

8—/1

oy~

ALIEYTIO ¥O4 NMOHS LON 8-%1 ¥04 SAvIT

[{e]
—

(8 133HS)
lvesy — ]

G

Z3
S3

¥3

1 @

Z3

S3

3

23

A 1#

S3

Y3

iz

ATTGW3SSY d0S 1¥VLS L40S YNIT 00 ONV
Y3I3IL03Y MNIMT 00 'SOIL3NOVA
g¢v

FIGURE 6—-2. BASIC FREQUENCY CONVERTER (SHEET 6)

6-20



A36A1
c1
WIRING CHART
L4 GAGE LENGTH |FROM  TERM T0 TERM
o
& 18 24 + 2 IN. | I 1 D2 A
¢ 18 P1 D2 1
— P
| 18 24 & 2 IN.| 01 2 Pi 1
7 N . o0\ I a
!!Fl\QJ Oz CE® 18 o1 + 81 1
\ A3BAT D1 - 181 3
R1
A3BA1
A36A1
02 P1
A3BA1
02
]
A36A1L
J1
[%‘J =N
H I 1 14 o (IR A
81 T8g2@ 3
R1T 1
A36A1
81
FIGURE 6—2. BASIC FREQUENCY CONVERTER.

A36A1
RECTIFIER AND
SOFT START SCR ASSEMBLY

(SHEET 7)

900108B

621




3003088

L 1HS

¢~/ 33n013 33S

irgcy OL
LdBeY

(13 3a08v
SINNOW €¥6TV) 310N

39v110A HOIH

ONINSVM

CL Llregv

O O
® ®
(6SV 40 Ly¥vd LON) — % =
14 O (clsfistizncneltl |
il z
. @ v
181 =
94X — | _

N ~

g ®

22
0
<]
<, =
N
(7l
O
| LHS
Z2—4 3¥NaI4 338 401 YIAIMQ L¥VLIS 1308 NN 04 WOLLO8
PYOLY CYUBLY ANY ATEW3SSY ¥3LH4 %N OQ (65 40 Luvd LON) LY
H3LIN 30 8ev

FIGURE 6-2. BASIC FREQUENCY CONVERTER (SHEET 8)

6-22



OUTPUT NO. 1 OUTPUT NO. 2 @

| (&

MAINTENANCE (BYPASS)

NORMAL
OFF
ON

VIEW B-B

VIEW A-—A DETAIL A

(R1 AND R2 POTENTIOMETER
TERMINAL DETAILS)

A37
~\

S5 SWITCH
SOLDER TERMINALS

SEE DETAIL A N

@ .
24
& 2 e

DS3 RN 034 0SS DS 0s7

+)1@2 M4
0S8

()1 @2 S6 s7 58 s9 s10

om @ ! G

11 RZ s12 S13

FIGURE 6-2. BASIC FREQUENCY CONVERTER (SHEET 9)

DOOR INTERFACE BOARD A15
REMOVED FOR CLARITY
SEE FIGURE 6-1, SHEET 2

9002848

6-23




900831A
INSIDE VIEW, LOOKING TOWARD RIGHT SIDE

==
I =\
o LI [ I3

EXHAUST COVER, DOOR & CARD CAGE ASSYS
REMOVED FOR CLARITY

FIGURE 6-2. BASIC FREQUENCY CONVERTER (SHEET 10).

6-24




ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy Code
195-39016-B15 12175 | GFC-15M BASIC FREQUENCY REF | GFC-15
CONVERTER. See Table 6-1 and
Figure 6-1 for next higher assy
(NHA).
195-39016-B25 12175 | GFC-25M BASIC FREQUENCY REF | GFC-25
CONVERTER. See Table 6-1 and
Figure 6-1 for next higher assy
(NHA).
195-39016-B37 12175 | GFC-37M BASIC FREQUENCY REF | GFC-37
CONVERTER. See Table 61 and
Figure 6-1 for next higher assy
(NHA).
Al 195-11030-5 12175 |. LOGIC POWER SUPPLY BOARD.| 1
Sh1)
A2 195-16039-2 12175 |. PROTECTION BOARD. 1 GFC-15
(Sh 2)
A2 195-16039-4 12175 |. PROTECTION BOARD. 1 GFC-25
(Sh 2)
A2 195-16039-6 12175 |. PROTECTION BOARD. 1 GFC-37
(Sh 2)
A3 195-16053-2 12175 |. CONTROL BOARD. Set replace- 1
(Sh 2) ment board switch S3 to variable
or fixed frequency depending on
options; set switch S2 to desired
line compensation setting as de-
scribed in Section III. Switch S1,
both sections, should be set closed
on all configurations.
A6 195-15074-2 12175 |. BITE BOARD. Required for 1
(Sh 2) troubleshooting the unit. Not sup-
plied as part of the basic unit un-
less specified on order.
AT-A11, Al4 NOT USED.

N/A = Not Available All dimensions are in inches unless otherwise specified.

A/R = As Required 6—25



ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy | Code
Al12, A13 NOT USED.
Al5 . DOOR INTERFACE BOARD REF
ASSY. (See Table 6-1.)
Ale 195-39033-1 12175 COMPONENT PANEL ASSY. 1
(Sh 2) (attaching parts)
MS15795-809 96906 WASHER, Flat, 1/4. 4
MS35338-139 96906 WASHER, Lock, 1/4. 4
MS35649-2254 96906 NUT, Hex, 1/4-20. 4
———k__
Al6A1l 195-11021-1 12175 {.. LOGIC CARD CAGE ASSY. 1
(Sh 2) (Houses circuit boards A1-A8.)
(attaching parts)
MS51958-61 96906 |.. SCREW, PPH 10-32 x 3/8. 4
MS35338-138 96906 |.. WASHER, Lock, No. 10. 4
MS15795-808 96906 |.. WASHER, Flat, No. 10. 4
———k
Al6A2 195-39034-1 12175 {.. POWER INTERFACE 1
(Sh 2, 3) MOUNTING ASSY.
(attaching parts)
MS51958-61 96906 |.. SCREW, PPH 10-32 x 3/8. 4
MS35338-138 96906 (.. WASHER, Lock, No. 10. 4
MS15795-808 96906 |.. WASHER, Flat, No. 10. 4
ik
Al16A2A1 195-39053-1 12175 |... POWER INTERFACE BOARD. 1
(Sh 3)
Al16A2A1F1-| FLQ 2/10 75915 |....FUSE, 500V, 2/10A, Slo-Blo. 2
A16A2A1F2
Alternate ATQ 2/10 21574 |....FUSE, 500V, 2/10A, Slo-Blo. ALT
Alternate MEQ 2/10 72076 |....FUSE, 500V, 2/10A, Slo-Blo. ALT
(Sh 3)

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

*

Reference Qty | Usable

Designator Part Mfr Per On

(Fig. 6-2) Number Code Description Assy Code

A16A2A2 195-14036-4 12175 |... CABLE ASSY. (To front panel 1

(Sh 3) Door Interface board A15J1.)

Al16A2A3 195-12032-5 12175 |... CABLE ASSY. (See wire list.) 1

(Sh 3)

Al6A3 195-30022—-1 12175 (.. ACFILTER ASSY. 1

(Sh 2, 4) (attaching parts)

MS51958-61 96906 |.. SCREW, PPH 10-32 x 3/8. 4

MS35338-138 96906 |.. WASHER, Lock, No. 10. 4

MS15795-808 96906 |.. WASHER, Flat, No. 10. 4
—_———

A16A3C1- CRP24U256-90 14655 | ... CAPACITOR, 25 uF, 240 VAC. 18

C18 (attaching parts)

(Sh 4) 1YRPU 14655 |... BRACKET, w/Mtg. Hardware. 1

— -k

Al16A3L1- 195-11535-1 12175 [... INDUCTOR, Trap, 12th Harmonic.| 3

L3 (attaching parts)

(Sh 4) MS51957-46 96906 |... SCREW, PPH, 8-32 x 5/8. 2
MS35338-137 96906 |.. WASHER, Lock, No. 8. 2
MS15795-841 96906 |.. WASHER, Flat, No. 8. 2

% __

A16A3TB1 08-03-01-6 5Y407 | .. TERMINAL BLOCK. 5

(Sh 4) (attaching parts)
12-01-44-2 5Y407 | ... END CLAMP. (2 clamps hold 2

all TBs together.)
08-01-69—4 5Y407 | .. CLAMP. (6 clamps for 5 TBs.) 6
150-84003-1 12175 (... INSERTION BRIDGE. 1
(1 bridge for all TBs.)

N/A =Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

*

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy | Code
Al6A4 195-17028-1 12175 |.. VOLTMETER, DC LINK 1
(Sh 2) (WARNING METER).
(attaching parts)
MS51957-31 96906 .. SCREW, PPH, 6-32 x 5/8. 2
MS35338-136 96906 |.. WASHER, Lock, No. 6. 2
MS15795-806 96906 |.. WASHER, Flat, No. 6. 2
——
Al7 195-39011-1 12175 LEFT INVERTER ASSY. 1
(Sh 2, 5)
Al7A1 195-39051-1 12175 1.. DRIVE BOARD. 1
(Sh 5)
A17A2 195-39030-1 12175 |.. VOLTAGE CLAMP BOARD. 1
(Sh 5)
A17A3-A5 195-39019-1 12175 |.. TRANSISTOR ASSY. 3
(Sh 5) (attaching parts)
MS51958-66 96906 |.. SCREW, PPH, 10-32 x 7/8. 2
MS35338-138 96906 [.. WASHER, Lock, No. 10. 2
MS15795-808 96906 |.. WASHER, Flat, No. 10. 2
G641 01139 {.. COMPOUND, Thermal Insul- AR
grease.
—_——%
Al7C1 CRT44U456-90 14655 |.. CAPACITOR, 45 puF, 440 VAC. 1
(Sh 5) (attaching parts)
279A7235-23 01002 |.. BRACKET. 1
MS51957-43 96906 (.. SCREW, PPH, 8-32 x 3/8. 2
MS35338-137 96906 |.. WASHER, Lock, No. 8. 2
MS15795-807 96906 |.. WASHER, Flat, No. 8. 2

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy | Code
Al17S1 11362 81439 {.. SWITCH, Thermal, N.O. 1
(Sh 5) (Contacts close at 175°F and
reopen at 140°F.)
(attaching parts)
DNFR14-250F1 06383 |.. DISCONNECT, Right Angle. 2
MS51957-14 96906 |.. SCREW, PPH, 4-40 x 5/16. 2
MS35338-135 96906 |.. WASHER, Lock, No. 4. 2
MS15795-804 96906 |.. WASHER, Flat, No. 4. 2
—_——F_
A17TB1 08-03-01-6 5Y407 | .. TERMINAL BLOCK, Modular. 5
(Sh 5) (attaching parts)
08-01-69—4 5Y407 |.. CLAMP. (4 clamps hold all TBs 4
to rail.)
12-01-44-2 5Y407 {.. END CLAMP. (2 clamps hold 2
all TBs together.)
———%
Al18 195-39011-2 12175 |. RIGHT INVERTER ASSY. 1
(Sh 2, 5)
Al18A1 195-39051-1 12175 |.. DRIVE BOARD. 1
(Sh 5)
A18A2 195-39030-1 12175 |.. VOLTAGE CLAMP BOARD. 1
(Sh 5)
A18A3-A5 195-39019-1 12175 |.. TRANSISTOR ASSY. 3
(Sh 5) (attaching parts)
MS51958-66 96906 |.. SCREW, PPH, 10-32 x 7/8. 2
MS35338-138 96906 (.. WASHER, Lock, No. 10. 2
MS15795-808 96906 |.. WASHER, Flat, No. 10. 2
G-641 01139 |.. COMPOUND, Thermal Insul- AR
grease.
—_——%___

N/A = Not Available All dimensions are in inches unless otherwise specified.

A/R = As Required 6-29



ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy Code
Al18C1 CRT44U456-90 14655 |.. CAPACITOR, 45 uF, 440 VAC. 1
(Sh 5) (attaching parts)
279A7235-23 01002 |.. BRACKET. 1
MS51957-43 96906 {.. SCREW, PPH, 8-32 x 3/8. 2
MS35338-137 96906 |.. WASHER, Lock, No. 8. 2
MS15795-807 96906 |.. WASHER, Flat, No. 8. 2
—— % ___
Al18S1 11362 81439 |.. SWITCH, Thermal, N.O. 1
(Sh 5) (Contacts close at 175°F and
reopen at 140°F.)
(attaching parts)
DNFR14-250F1 06383 |.. DISCONNECT, Right Angle. 2
MS51957-14 96906 [.. SCREW, PPH, 4-40 x 5/16. 2
MS35338-135 96906 |.. WASHER, Lock, No. 4. 2
MS15795-804 96906 [.. WASHER, Flat, No. 4. 2
[
A18TB1 08-03-01-6 5Y407 |.. TERMINAL BLOCK, Modular. 5
(Sh 5) (attaching parts)
08-01-69—4 5Y407 |.. CLAMP. (4 clamps hold all TBs 4
to rail.)
12-01-44-2 5Y407 |.. END CLAMP. (2 clamps hold 2
all TBs together.)
—_——
Al19A1 195-14036-6 12175 |.. CABLE ASSY. (To Power Inter- 1
face board A16A2A1J5.)
(attaching parts)
MS35649-244 96906 |.. NUT, Hex, 4—40. 2
MS35338-135 96906 |.. WASHER, Lock, No. 4. 2
MS15795-804 96906 |.. WASHER, Flat, No. 4. 2
MS51957-17 96906 |.. SCREW, PPH, 4-40 x 1/2. 2
—_—— i __

N/A = Not Available All dimensions are in inches unless otherwise specified.

AR = As Required
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

board AlJ1 to Power Interface
board A16A2A1J2.)

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy | Code
A20A1 195-14036-5 12175 |.. CABLE ASSY. (To Power Inter- 1
face board A16A2A1J1.)
(attaching parts)
MS35649-244 96906 |.. NUT, Hex, 4-40. 2
MS35338-135 96906 |.. WASHER, Lock, No. 4. 2
MS15795-804 96906 |.. WASHER, Flat, No. 4. 2
MS51957-17 96906 .. SCREW, PPH, 440 x 1/2. 2
———
A22 INPUT/OUTPUT ENCLOSURE. | REF
See Table 6-1 and Figure 6-1.
A28, A27 195-15024-1 12175 FAN ASSY. 2
(Sh 2) (attaching parts)
MS51958-63 96906 SCREW, PPH, 10-32 x 1/2. 4
MS35338-138 96906 WASHER, Lock, No. 10. 4
MS15795-808 96906 WASHER, Flat, No. 10. 4
—_——
A28 195-14016-1 12175 CABLE ASSY, Control. (From 1
(Sh 2) Control board A3J1 to Power In-
terface board A16A2A1J4.)
A29 195-14016-2 12175 CABLE ASSY. (From Protection 1
(Sh 2) board A2J1 to Power Interface
board A16A2A1J3.)
A30 195-14016-3 12175 CABLE ASSY, Logic Power Sup- 1
(Sh 2) ply. (From Logic Power Supply

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

*

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy | Code
A36 195-34010-1 12175 MAGNETICS, DC Link Rectifier 1
(Sh 2, 6) and DC Link Soft Start SCR Assy.
(attaching parts)
MS51959-77 96906 SCREW, PPH, 1/4-20 x 3/8. 6
MS15795-809 96906 WASHER, Flat, 1/4. 6
J-4624-10 1L965 SHOCK MOUNT/VIBRATION 6
ISOLATOR.
———
A36A1 195-30026-1 12175 |.. RECTIFIER and SOFT START 1
(Sh6,7) SCR ASSY.
(attaching parts)
MS16996-9 96906 |.. SCREW, Skt Hd, 10-32 x 3/8. 4
MS35338-138 96906 |.. WASHER, Lock, No. 10. 4
MS15795-808 96906 [.. WASHER, Flat, No. 10. 4
——— ¥
A36A1C1 663F.082, 10% 59792 |... CAPACITOR, .082 uF, 1kV, 10%. 1
(Sh 7) 1000kV (attaching parts)
TFT20 60495 |... SLEEVING, Teflon. AR
———x
A36A1D1 EFG15G 0DCK9| ... RECTIFIER, 1400V, 100A. 1
Sh7) (attaching parts)
MS51957-29 96906 {... SCREW, PPH, 6-32 x 7/186. 4
02281 O0DCK9| ... WASHER, Belleville, No. 6. 4
MS15795-806 96906 |... WASHER, Flat, No. 6. 4
G-641 01139 |... THERMAL COMPOUND. AR

N/A = Not Available
A/R = As Required

All dimensjons are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy | Code
A36A1D2 MCD 55-12i08 96272 |... DIODE, SCR SOFT START. 1
(Sh 7) (attaching parts)
MS51957-46 96906 |... SCREW, PPH, 8-32 x 5/8. 2
MS35338-137 96906 | ... WASHER. Lock, No. 8. 2
MS15795-807 96906 |... WASHER, Flat, No. 8. 2
195-17136-1 12175 |... STRAP, Diode. 1
F-641 01139 {... THERMAL COMPOUND. AR
—— %
A36A1J1 03-09-1028 27264 | .. CONNECTOR HOUSING. (Con- 1
(Sh7) nects to SCR Driver A39P1).
(attaching parts)
02-09-1118 27264 |... PIN, Crimp, Female, 18-22 AWG. 2
=
A36A1P1 1-480417-0 00779 (... CONNECTOR HOUSING. 1
(Sh 7) (Connects to terminal 1 of SCR
A36A1D2.)
(attaching parts)
42470-1 00779 |... TERMINAL, Crimp. 1
%
A36A1R1 RN65D51R1F 81349 |... RESISITOR, 51.1, 3/4W, 1%. 1
(Sh7) (attaching parts)
TFT20 60495 |... SLEEVING, Teflon. A/R
%
A36A1TB1 |[865 83330 |... TERMINAL STRIP. 1
(Sh7) (attaching parts)
MS51957-15 96906 |... SCREW, PPH, 4-40 x 3/8. 2
MS35338-135 96906 |... WASHER, Lock, No. 4. 2
MS15795-804 96906 |... WASHER, Flat, No. 4. 2

®

N/A = Not Available
A/R = As Required

6-33

All dimensions are in inches unless otherwise specified.



ILLUSTRATED PARTS BREAKDOWN

Table 6-2. Basic Frequency Converter (continued)

®

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy | Code
A36L1-L6 195-30502—-1 12175 |.. INDUCTOR, AC. 6
(Sh 6) (ataching parts)
MS51957-28 96906 (.. SCREW, PPH, 6-32 x 3/8. 4
MS35338-136 96906 {.. WASHER, Lock, No. 6. 4
MS15795-806 96906 |.. WASHER, Flat, No. 6. 4
_———k
A36L7-L8 195-30502-2 12175 {.. INDUCTOR, DC. 2
(Sh 6) (attaching parts)
MS51957-28 96906 |.. SCREW, PPH, 6-32 x 3/8. 4
MS35338-136 96906 |.. WASHER, Lock, No. 6. 4
MS15795-806 96906 |.. WASHER, Flat, No. 6. 4
—_———%__
A36T1 195-30500-1 12175 |.. TRANSFORMER, Typel, 1
(Sh 6) Output Power.
' (attaching parts)
MS51957-80 96906 |.. SCREW, PPH, 1/4-20 x 5/8. 4
MS35338-139 96906 (.. WASHER, Lock, 1/4. 4
MS15795-810 96906 |.. WASHER, Flat, 1/4. 4
_—— % _
A36T2 195-30501-1 12175 |.. TRANSFORMER, TypeII, 1
(Sh 6) Output Power.
(attaching parts)
MS51957-80 96906 |.. SCREW, PPH, 1/4-20 x 5/8. 4
MS35338-139 96906 |.. WASHER, Lock, 1/4. 4
MS15795-810 96906 |.. WASHER, Flat, 1/4. 4

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

. WASHER, Flat, No. 10.
¥ _

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy Code
A39 195-32021-1 12175 DC LINK FILTER ASSY and 1
(Sh 2, 8) DC LINK SOFT START SCR
DRIVER.
(attaching parts)
MS51958-63 96906 SCREW, PPH, 10-32 x 1/2. 2
MS51958-59 96906 SCREW, PPH, 10-32 x 1/4. 2
MS35338-138 96906 WASHER, Lock, No. 10. 4
MS15795-808 96906 WASHER, Flat, No. 10. 4
¥
A39A1 195-17001-1 12175 |.. DC LINK SOFT START SCR 1
(Sh 8) DRIVER BOARD.
(attaching parts)
MS51957-28 96906 |.. SCREW, PPH, 6-32 x 3/8. 4
MS35338-136 96906 |.. WASHER, Lock, No. 6. 8
MS15795-805 96906 |.. WASHER, Flat, No. 6. 8
— %
A39C1-C6 | CGS202T450X5C | 90201 |.. CAPACITOR, 2k uF, 450 VDC. 6
Alternate 3186GG202T450 | 56699 (.. CAPACITOR, 2k uF, 450 VDC. ALT
(Sh 8) AMAI1 (attaching parts)
195-32101-1 12175 |.. BUS BAR, #1 (for 6 capacitors). 2
MS51958-61 96906 |.. SCREW, PPH, 10-32 x 3/8. 2
MS35338—-138 96906 |.. WASHER, Lock, No. 10. 2
MS15796-808 96906 .. WASHER, Flat, No. 10, 2
195-32102-1 12175 BUS BAR, #2 (for 6 capacitors). 3
MS51958-61 96906 |.. SCREW, PPH, 10-32 x 3/8. 2
MS35338-138 96906 |.. WASHER, Lock, No. 10. 2
MS15796-808 96906 2

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.

6-35




ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

See Table 6-1 and Figure 6-1.

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy [ Code
A39J1 03-09-1118 27264 |.. CONNECTOR HOUSING. (Con- 1
(Sh 8) nects to DC Link Voltage Meter
A16A4P1).
(attaching parts)
02-09-1119 27264 |.. PIN, Crimp, Female. 2
L ®___
A39P1 03-09-2028 27264 |.. CONNECTOR HOUSING. (Con- 1
(Sh 8) nects to Rectifier and Soft Start
SCR Assy A36A1J1, pin 2.)
(attaching parts)
02-09-2118 27264 |.. PIN, Crimp, Male. 2
— % ___
A39R1, R2 RS-1020K~-1% 91637 |... RESISTOR, 20k, 10W, 1%. 4
(Sh 8) (attaching parts)
MS25036-103 96906 | ... LUG, 18-22 AWG, #10 stud. 2
—_———_ __
A39R3 L175J10R 44655 {.. RESISTOR, 102 175W, 10%. 1
(Sh 8) (attaching parts)
6126-P8.5 44655 |.. KIT, Mtg, Thru-bolt. 1
——
A39R4-R7 RS-10-20K-1% 91637 (.. RESISTOR, 20kQ, 10W, 1%. 4
(Sh 8) (attaching parts)
MS20536-103 96906 |.. LUG, 18-22 AWG, #10 stud. 2
% ___
A39TB1 08-03-01-6 5Y407 |.. TERMINAL BLOCK. 7
(Sh 8) (attaching parts)
12-01-44-2 5Y407 |.. CLAMP, End. (for 7 TBs) 2
08-01-69—4 5Y407 |.. CLAMP. (for 7 TBs) 6
150-84003-2 12175 |.. BRIDGE, Insertion. (for 7 TBs) 2
—_—— % ___
A42-A44 INPUT/OUTPUT CABLE ASSYs. | REF

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy | Code
A45 OUTPUT CONTACTOR CABLE | REF
ASSY. See Table 6-1 and Figure
6-1.
A50 195-34007-2 12175 DOOR ASSY. (Not a replacement 1
(Sh1,9) assembly.) For controls and indi-
cators associated with options, if
any, see Table 6-1.
AB50A37 195-34011-1 12175 |.. DOOR CABLE ASSY. 1
(Sh 9)
A50DS1 249-7971-3732- | 83330 (.. LIGHT, LED, Green. 1
(Sh 9) 504 ———F
NOTE
Westinghouse indicators and switches are
no longer available. These indicators and
switches are replaced with Cutler-Ham-
mer type indicators and switches. Re-
placement bulbs for the Westinghouse in-
dicators are part number 31D5316P4.
A50DS2—- 10250T208N 27191 |.. LIGHT, Indicating. 6
DS7 (attaching parts)
(Sh 9) 10250TC2N 27191 |.. LENS, Green. 2
(For DS2, DS5 and DS7.)
10250TC1N 27191 [.. LENS, Red. 2
(For DS3, DS4 and DS8.)
TYPE 1835 62607 |.. BULB, 55V, Miniature. (See note 1
above.)
———
A50DS8- 249-7871-3731- | 83330 |.. LIGHT, LED, Red. 3
DS10 504
(Sh 9)

N/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-2) Number Code Description Assy | Code
A50HN1 MW09-550-Q 56493 {.. HORN, 15-36V AC/DC. 1
(Sh9)
A50M1 150-60009-1 12175 |.. AMMETER, 0-150A. 1
(Sh 9) {Mounts on A15.)
A50M2 150-60010-1 12175 |.. VOLTMETER, 0-150A. 1
(Sh 9) (Mounts on A15.)
A50M3 20085-16 74400 |.. METER, Elapsed Time, 24 VAC, 1
Alternate 20085-17 74400 |.. METER, Elapsed Time, 24 VAC. ALT
(Sh 9)
A5081 10250T172-47 27191 |.. SWITCH, Momentary, Mushroom. | 1
(Sh 9)
A5082, S3 M83731/11-711 27193 |.. SWITCH, Toggle. 2
(Sh9)
A50S4, S8, 10250T103—47 27191 |.. SWITCH, Momentary, Green. 3
S10
(Sh9)
A5085 195-11026-1 12175 {.. SWITCH ASSY, Selector. 1
(Sh 9)
A5086,S7, |10250T102—47 27191 |.. SWITCH, Momentary, Red. 4
S9, S11
(Sh 9)
A50S12, S13 | 10250T3011—47 27191 |.. SWITCH, Rotary, 2-Position. 2
(Sh 9)
A53 LINE MONITOR ASSY. REF
See Table 6-1 and Figure 6-1.
ABT 195-34017-3 12175 CABLE ASSY, Air Flow Sensor. 1
(Figure 7-2)

N/A = Not Available
A/R = As Required
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ILLUSTRATED PARTS BREAKDOWN
Table 6-2. Basic Frequency Converter (continued)

Reference Qty | Usable
Designator Part Mfr Per On

(Fig. 6-2) Number Code Description Assy | Code
A58 195-34017-1 12175 CABLE ASSY, Air Flow Sensor. 1
(Figure 7-2)
CR1-CRS6 196-30032-1 12175 DIODE ASSY. 6
F1ii FLQ2 75915 FUSE, 2A, 500V. 1
(Sh 8)
R1 L175J150R 44855 RESISTOR, 150, 175W, 5%, 1

Rapid Discharge.
Alternate HI1~175-04Z 91637 RESISTOR, 1509, 5%. ALT
150 OHM, 5%

Alternate VK160W-150 12697 RESISTOR, 1509, 5%. ALT
(Sh 8, 10)
S3 2AC59 91929 SWITCH, Interlock, SPDT, 1
(Sh 2) 15A, 250V.

NJ/A = Not Available
A/R = As Required

All dimensions are in inches unless otherwise specified.
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ILLUSTRATED PARTS BREAKDOWN
Table 6-3. Mobile Cart Assembly

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-3) Number Code Description Assy Code
195-34014-1 12175 | GFC MOBILE CART ASSY. See REF

Table 6-1 for next higher assy (NHA).

195-34118-1 12175 |. PLATFORM, CART. 1
%

195-20159 12175 |. HANDLE, CART. 2
(attaching parts)

MS35307-368 96906 |. SCREW, Hex, 3/8—16 x 2.5. 2

MS35338-141 96906 |. WASHER, Lock, 3/8. 4

MS15795-814 96906 |. WASHER, Flat, 3/8. 4

MS35649-2384 96906 |. NUT, Hex, 3/8-16. 2
_———%___

195-20160-1 12175 |. GRIP, HANDLE. 1
(attaching parts)

MS35307-366 96906 |. SCREW, Hex, 3/8—16 x 2. 2

MS35338—-141 96906 |. WASHER, Lock, 3/8. 2

MS15795-814 96906 |. WASHER, Flat, 3/8. 2
—_——%_ __

195-34019-1 12175 |. KIT, CASTER. 1
(attaching parts)

72-SF-10601-R N/A |. CASTER, Rigid. 2
(Mfr by Albion Industries.)

72-SF-10601- N/A |. CASTER, Swivel, w/ Brake. 2

S-SSB-72 (Mfr by Albion Industries.)
¥ ___

Alternate 195-34019-2 12175 |. KIT, CASTER. ALT

(attaching parts)

72-SF-10601-R N/A |. CASTER, Rigid. 2
(Mfr by Albion Industries.)

72-SF-10601- N/A |. CASTER, Swivel, Pneumatic 2

S-SL-SSB-72 Wheel, w/ Brake and Lock.

(Mfr by Albion Industries.)

*

N/A = Not Available



ILLUSTRATED PARTS BREAKDOWN
Table 6-3. Mobile Cart Assembly (continued)

*®

Reference Qty | Usable
Designator Part Mfr Per On
(Fig. 6-3) Number Code Description Assy | Code
Alternate 195-34019-3 12175 KIT, CASTER. ALT
(attaching parts)
72-SF-10601- N/A CASTER, Swivel, w/ Brake. 2
S-SSB-72 (Mfr by Albion Industries.)
72-SF-10601- N/A CASTER, Swivel, Pneumatic 2
S-SL-SSB-72 Wheel, w/ Brake and Lock.
(Mfr by Albion Industries.)
———
Alternate 195-34019-4 12175 KIT, CASTER. ALT
(attaching parts)
72-SF-10601- N/A CASTER, Swivel, Pneumatic 4
S-SL-SSB-72 Wheel, w/ Brake and Lock.
(Mfr by Albion Industries.)
%
Alternate 195-34019-5 12175 KIT, CASTER. ALT
(attaching parts)
R-7010-BK 26935 CASTER, Rigid. 2
S-7010-1B-BK 26935 CASTER, Swivel, w/ Brake. 2
———%
Alternate 195-34019-6 12175 KIT, CASTER. ALT
(attaching parts)
R-7010-BK 26935 CASTER, Rigid. 2
S-7010—2S1L~ 26935 CASTER, Swivel, Pneumatic 2
IB-BLK Wheel, w/ Brake and Lock.
—— %k
Alternate 195-34019-7 12175 KIT, CASTER. ALT
(attaching parts)
S—-7010-IB-BK 26935 CASTER, Swivel, w/ Brake. 2
S-7010-2SL—- 26935 [. CASTER, Swivel, Pneumatic 2
IB-BLK Wheel, w/ Brake and Lock.
_———k
Alternate 195-34019-8 12175 KIT, CASTER. ALT
(attaching parts)
S-7010-2SL~ 26935 CASTER, Swivel, Pneumatic 4
IB-BLK Wheel, w/ Brake and Lock.

N/A = Not Available




SECTION VII
SCHEMATIC DIAGRAMS

7.1 GENERAL

This section provides schematic dia-
grams for the Pwr-Kart™ frequency con-
verter and its component assemblies.
The assembly schematic diagrams are
provided for reference information only.
See Table 7-1.

Simplified functional diagrams are pro-
vided as Figure 4—1 through Figure 4-15
in Section IV of this manual. These sim-
plified diagrams provide a rapid means
for identifying interconnect cabling/wir-
ing for the assemblies.

Appendices provide interconnect wiring
information for the frequency converter.

Table 7-1. Schematic Diagrams

Figure No. Title
7-1 Input/Output Circuits. Includes any input/output options, ifapplicable.
7-2 Overall Schematic Diagram.
a. Sheet 1 illustrates the Input Rectifier circuit.
b. Sheet 2 illustrates the Left Inverter A17.
c. Sheet 3 illustrates the Right Inverter A18.
d. Sheet 4 illustrates the output transformer and filter circuits.
e. Sheet 5 provides the control circuit cabling.
f. Sheet 6 illustrates the Logic Card Cage Mother Board A16A1.
7-3 AC Filter Assembly A16A3.
7-4 Inverter Assembly, Left A17/Right A18.
7-5 Power Interface Assembly A16A2A1.
7-6 Magnetics, DC Link Rectifier and DC Link Soft Start SCR Assembly
A36.
7-7 DC Filter Assembly A39.
7-8 Door Assembly A50.
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SECTION VIII
RECOMMENDED SPARE PARTS

8.1 GENERAL

To facilitate service on your Pwr-Kart™,
it is recommended that a spare parts
stock be maintained on-site. A spares
stock will ensure immediate parts avail-
ability and help to reduce system down-
time when service is required.

Appendix G provides a listing of recom-
mended spare parts for the Pwr-Kart™
frequency converter described in this
manual.

8.2 SPARE PARTS ORDERING IN-
FORMATION

Unitron Incorporated can supply any of
several recommended spare parts levels
to meet your requirements, or can assist
in tailoring a spare parts package to your
specific on-site needs. For more informa-
tion concerning spare parts package, or
to order any replacement part, please
contact:

Unitron Incorporated
ATTN: Customer Service Dept.
10925 Miller Road
Dallas, Texas 75238
Phone: (800) 527-1279

(214) 340-8600

Fax: (214) 341-2099

8-1

8.3 RECOMMENDED SPARES LIST,
PL195-52061 (APPENDIX G)

8.3.1 Item/Quantity (Kit Level) Col-
umn

This column identifies the quantity of
parts included in the specified level of
spare parts kit. The quantity of parts in-
cluded in each kit is listed adjacent to the
item number and in the same column as
the “X” for the associated kit. Each
spares level is coded as follows:

8.3.1.1 LEVEL 1 Spare Parts Kit

Spare Parts Kit Level 1 contains the
minimum of spares recommended to be
maintained on-site. These parts have
been identified as those that can provide
a “quick fix” in the majority of instances
when the frequency converter requires
repair.

8.3.1.2 LEVEL 2 Spare Parts Kit

Spare Parts Kit Level 2 is a partial or in-
termediate level of recommended parts
for on-site maintainability. It contains
all the parts of the Level 1 kit, plus addi-
tional selected parts to effect repairsina
greater number of eventualities.



8.3.1.3 LEVEL 3 Spare Parts Kit

Spare Parts Kit Level 3 contains all the
parts of the Level 2 kit plus additional se-
lected parts. The Level 3 kit provides
those parts necessary to effect repairs in
virtually any instance normally encoun-
tered on-site.

8.3.2 Code Ident Column

This column provides the Commercial
and Government Entity (CAGE) code for
the part (formerly FSCM). See Section
VI, paragraph 6.2.3 for those CAGE
codes most frequently used herein. If a
manufacturer’s code is not assigned or
known, the name of the manufacturer is

8-2

provided in the description column of
this parts list.

8.3.3 Part Number Column

This column provides the identifying
part number for the specific part.

8.3.4 Description Column

This column provides a brief description
of the part or assembly.

8.3.50 Reference Designator Column

This column identifies the reference des-
ignator of replaceable boards. Reference
designators are not specified for all fuses,
lamp bulbs, transistors, etc.



APPENDIX A

WIRE LIST
for
BASIC FREQUENCY CONVERTER

WL195-39300-B

NOTES:
1. The wire connections are in reference designator order in the “FROM” column.

2. The word “FLYING” indicates that the wire terminates on assemblies covered by
Appendix F. Refer to the associated schematic diagram, Figure 7-2.
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NOTES:
1. "x" DENOTES SECOND APPEARANCE OF THIS LINE TERMINATION.
2. WIRE SIZES AND NUMBERS ARE GROUPED AS FOLLOWS:
WIRE GAUGE WIRE NUMBER LIMITS
18 300 - 399
8 800 - 849
6 850 - 899
4 900 - 949

3. WIRE NUMBERS USED ARRE:

300 - 318
800 - 803, 815 - 818
850 - 854
900 - 903
4. WIRE NUMBERS NOT USED ARE:
319 - 399
804 - 814, B19 - 849
855 - 899
904 - 949

ALL WIRE IS WHITE IN COLOR UNLESS OTHERWISE SPECIFIED.
STAMP WIRES WITH WIRE NUMBERS APPROX. 3" FROM EACH END.

BEFORE INSTALLING THE DC FILTER ASSEMBLY (A39) ALL WIRE ROUTING
THROUGH ACCESS HOLES MUST BE COMPLETED.

ASSEMBLY, PROTECTION CABLE (A29), 195-14016-2
ASSEMBLY, CONTROL CABLE (A28), 195-14016-1

CABLE ASSEMBLY, FRONT PANEL (Al6 A2 A2), 195-14036-4
CABLE ASSEMBLY, LEFT INVERTER (Al7 Al), 195-14036-5

CABLE ASSEMBLY, RIGHT INVERTER (Al18 Al), 196-14036-6

ROUTE THIS WIRE THROUGH THE ACCESS HOLE LOCATED IN THE LEFT REAR
CORNER OF THE UNIT (BETWEEN THE ELECTRONIC AND MAGNETIC
COMPARTMENTS) .

SIZE CODE IDENT NO DRAWING NO
A 12175 WL195-39300-B
SCALE SMEET )

FORM UE-112 (B) 4/92 ‘



ROUTE THIS WIRE THROUGH THE MAGNETIC COMPARTMENT ACCESS HOLE
LOCATED ON THE BACK SIDE OF THE UNIT AT THE RIGHT CORNER.

ROUTE THIS WIRE THROUGH THE MAGNETIC COMPARTMENT ACCESS HOLE
LOCATED ON THE BACK SIDE OF THE UNIT AT THE LEFT CORNER.

ROUTE THIS WIRE THROUGH THE ACCESS HOLE LOCATED IN THE RIGHT
FRONT CORNER OF THE UNIT (BETWEEN THE ELECTRONIC AND MAGNETIC
COMPARTMENTS) .

ROUTE THIS WIRE THROUGH THE ACCESS HOLE LOCATED IN THE LEFT FRONT
CORNER OF THE UNIT (BETWEEN THE ELECTRONIC AND MAGNETIC
COMPARTMENTS) .

ROUTE THIS WIRE THROUGH THE ACCESS HOLE LOCATED IN THE RIGHT REAR
CORNER OF THE UNIT (BETWEEN THE ELECTRONIC AND MAGNETIC
COMPARTMENTS) .

ASSEMBLY, LOGIC P/S CABLE (A30) 195-14016-3

ROUTE THIS WIRE THROUGH THE ACCESS HOLE LOCATED ON THE RIGHT SIDE
JUST BEHIND THE HOLE IN THE FRONT RIGHT CORNER (BETWEEN THE
ELECTRONIC AND MAGNETIC COMPARTMENTS).

THIS TERMINATION NOT USED, FOLD BACK AND SECURE WITH A "TY—WRAP."
CABLE ASSEMBLY (A57), 195-34017-3

CABLE ASSEMBLY (A58), 195-34017-1

PR P> B B B

ALL A22 CONNECTIONS ARE MADE AT MOBILE BASIC ASSEMBLY LEVEL.

A 12175 WL195-39300-8

SIZE COODE IDENT NO DRAWING NO REV

SCALE SHEET 3

FORM UE-112 (B) 4/92 +



NO. GAGE COLOR LENGTH TO TERM FROM TERM
{195 Al6 A2 Al J2 Al J1
{8} Al6 A2 Al J3 A2 J1
{9} Al6 A2 Al Ja A3 J1
{11} Al7 Al J1 Al6 A2 Al J1
é% Al J1 Al6 A2 Al J2
{85 A2 J1 Al6 A2 Al J3
{95 A3 J1 Al A2 Al J4
é% . Al8 Al J1 AlB6 A2 Al J5
A
éo} A50 Al5 J1 Al18 A2 A2 Pl
SELF Zﬂé é2§ A57 P1 AlB A2 A3 Jb
A A
SELF ﬁzvz,}\ A58 P1 AlB6 A2 A3 J7
CODE IDENT NO SIZE | DWG NO REV.
12175 A WL195-39300-B -
SHEET 4 OF 12

FORM USOQ1 2-91



NO. GAGE [ COLOR LENGTH TO TERM FROM TERM
/A A
300 |SELF 13\ /15 FLYING Al6 A2 A3 P2 1
/
301 [SELF 13\ /15\ FLYING Al6 A2 A3 P2 2
/
302 |SELF 13\ /156\ FLYING Al6 A2 A3 P2 3
/
303 |SELF /1&A€X FLYING Al16 A2 A3 P2 4
A /I\ A,
304 [SELF | /13\ /15\ /21 FLYING Al6 A2 A3 P2 6
/
305 |SELF | /13\ /[15\ /21\ FLYING Al6 A2 A3 P2 7
306 [SELF | /13\ /15\/21\ FLYING Al6 A2 A3 P2 8
307 [SELF A?&/{A/z& A22 T4 X2 Al6 A2 A3 P2 10
A /A -\
308 [SELF /1&/1%\/2& A22 T4 X1 Al6 A2 A3 P2 11
309 |SELF | /13\ /15\ /24\ A22 T6 X2 Al6 A2 A3 P2 12
310 [SELF /15 /24\ A22 T6 X1 Al6 A2 A3 P2 13
311 |SELF /13 /15 /2& A22 T5 X2 Al6 A2 A3 P2 14
A /A A
312 |SELF | /13\/]15\ /24\ A22 T6 X1 Al16 A2 A3 P2 15
4
313 |SELF| /14\/18\ /24\ A22 XF1 2 Al6 A2 A3 P2 18
314 {SELF | /14\ /18\ /24\ A22 XF2 2 Al6 A2 A3 P2 21
315 |SELF /1:&14&*/24 A22 XF3 2 Al16 A2 A3 P2 24
800 | 8 1 A36 T1A El Al6 A3 TB1 1
801 | 8 /13\ A36 TIB E1l Al6 A3 TB1 2
802 | 8 /13\ A36 TIC El Al6 A3 TB1 3
803 | 8 /1 3\ A36 T2B E3 Al6 A3 TB1 4
CODE IDENT NO SIZE | DWG NO REV.
12175 A WL195-39300-B -
SHEET 5 OF 12

FORM US01 2-91




NO. GAGE COLOR LENGTH TO TERM FROM TERM
A39 J1 Al6 A4 P1
/11\ Al6 A2 Al J2 Al7 Al J1

816| 8 23" A39 TB1 1 Al7 TB1 1

818| 8 23" A39 TB1 5 A17 TBI1 2

SELF /1>\ A36 L1 El Al7 TB1 3

SELF AX A36 L2 El A17 TB1 4

SELF Aﬁ A36 13 El Al7 TB1 5

& Al6 A2 Al J5 Al8 Al J5

817| 8 16" A39 TB1 3 Al8 TB1 1

815 8 i6" A39 TB1 7 Al18 TB1 2

SELF A& A36 16 El Al8 TB1 3

SELF /16\ A36 L5 Rl Al8 TB1 4

SELF /16\ A36 L4 El Al8 TB1 5
SELF 24 A22 XF4 2 A22 T2 BLK
SELF AA A22 TB1 1 A22 T2 BLU
SELF AA A22 TB1 2 A22 T2 ORG
SELF AA A22 XF1 2 A22 T2 WHT

CODE IDENT NO SIZE | DWG NO REV.

12175 A WL195-39300-B -

SHEET © OF 12

FORM U501 2-91




NO. GAGE COLOR LENGTH TO TERM FROM TERM
308| SELF AA,/1§/24s Al6 A2 A3 P2 11 A22 T4 X1
307| SELF AA /1AA4\ Al6 A2 A3 P2 10 A22 T4 X2
312| SELF AAA&A% Al16 A2 A3 P2 15 A22 T5 X1
311| SELF A& AAA&;\ Al6 A2 A3 P2 14 A22 T5 X2
310({ SELF A?\/lf\/bl\‘ Al6 A2 A3 P2 13 A22 T6 X1
309 SELF| /13 /15\A4\ Al6 A2 A3 P2 12 A22 T6 X2
SELF| BLU AA A22 T2 BLU A22 TB1 1
SELF ‘A4§ 24\s A26 Pl 1 A22 TB1 1
SELF AA 24s A27 P1 1 A22 TB1 1
SELF| ORG (245 A22 T2 ORG A22 TB1 2
SELF ‘AA{M\ A26 P1 2 A22 TB1 2
SELF ‘AQAA A27 Pl 2 A22 TB1 2
SELF A22 XF1 2 A22 VR1 1
SELF A22 XF2 2 A22 VR1 2
SELF A22 XF2 2 A22 VR2 1
SELF A22 XF3 2 A22 VR2 2
CODE IDENT NO SIZE | DWG NO REV.
12175 A WL195-39300-B -
SHEEY 7 OF 12

FORM US01 2-91




NO. GAGE COLOR LENGTH TO TERM FROM TERM
SELF A22 XF1 2 A22 VR3 1
SELF A22 XF3 2 A22 VRS 2

313 seLr 14\ JAS\/2\  Al6 A2 A3 P2 18 A22 XF1 2
SELF| WHT f§4§ A22 T2 WHT A22 XF1 2
SELF A22 VR1 1 A22 XF1 2
SELF A22 VR3 1 A22 XF1 2

852| 8 AN AN 436 a1 D1 Ac2 A22 XF1 2

314| SELF ﬁ.}\ Aé\é}\ Al6 A2 A3 P2 21 A22 XF2 2
SELF A22 VR1 2 A22 XF2 2
SELF A22 VR2 1 A22 XF2 2

318/ 18 {Zé A22 XF4 1 A22 XF2 2

853| B A}X/Z}\ A36 Al D1 AC3 A22 XF2 2

316| SELF /{‘xlﬁé\/z}\ A39 Al TB1 g A22 XF2 2

315 SELF {i4§ /{é\/Z}\ Al6 A2 A3 P2 24 A22 XF3 2
SELF A22 VR2 2 A22 XF3 2
SELF A22 VR3 2 A22 XF3 2

854 8 /{A\/é}\ A36 Al D1 AC1 A22 XF3 2

317| SELF {i‘l} A%E é4\5 A39 Al TB1 11 A22 XF3 2

CODE IDENT NO | SIZE | DWG NO REV.
12175 A WL195-39300-B -
SHEET 8  OF 12

FORM U501 2-91




NO. GAGE | COLOR LENGTH TO TERM FROM TERM
318/ 18 /z& A22 XF2 2 A22 XF4 1
SELF| BLK A& A22 T2 BLK A22 XF4 2
SELF /1AA§ A57 J1 A26 Al Pl
SELF thﬁcz\ A22 TBI 1 A26 Pl 1
SELF /1AA4\ A22 TBI 2 A26 Pl 2
SELF /14§é§ A58 J1 A27 Al Pl
SELF 1Aét‘1\ A22 TB1 1 A27 P1 1
SELF ‘Azz}@\ A22 TBI 2 A27 Pl 2
854| 8 @A& A22 XF3 2 A36 Al D1 ACl
852 8 /1&/2& A22 XF1 2 A36 Al D1 ACZ
853 8 A&A:;\ A22 XF2 2 A36 Al D1 AC3
850/ 6 2 A39 TB1 4 A36 Al D2 AK2
1 A39 Al Pl A36 Al D2 J1
851 6 /20\ A39 TB1 6 A36 Al D2 K1
CODE IDENT NO SIZE | DWG NO REV.
12175 A WL195-39300-B -
[sueer 9  oF 12

FORM U501 2-9]




NO. GAGE COLOR LENGTH TO TERM FROM TERM
A
SELF /17\ Al7 TB1 3 A36 L1 El
Fa¥
SELF /17\ Al7 TB1 4 A36 L2 El
SELF /17N A17 TB1 5 A36 L3 El
SELF {16} Al8 TB1 5 A36 L4 El
A
SELF /16\ Al8 TB1 4 A36 L5 El
Fa¥
SELF /_is} Al8 TB1 3 A36 L6 El
A
SELF {20} A39 TB1 2 A36 L7 E2
A
800| 8 {13} Al6 A3 TB1 1 A36 T1A El
900| 4 /15\ FLYING A36 T1A Bl
A
801| 8 {135 Al6 A3 TB1 2 A36 T1B El
901| 4 {15 FLYING A36 T1B El
802| 8 /_f} Al6 A3 TB1 3 A36 T1C El
902| 4 é% FLYING A36 TIC El
CODE IDENT NO SIZE | DWG NO REV.
12175 A WL195-39300-B -
sHeer 10 of 12

FORM U501 2-9)




NO. GAGE COLOR LENGTH TJO TERM FROM TERM
803| 8 /13\ Al6 A3 TBI 4 A36 T2B E3
203 4 /15\ FLYING A36 T2B E3
Al6 A4 Pl A39 J1
/16\ A36 Al D2 31 A39 Al Pl
316| SELF {14§‘A8 /24 A22 XF2 2 A39 Al TR1 9
317| SELF| /14\ As\ N A22 XF3 2 A39 Al TBI 11
816| 8 23" A17 TB1 1 A39 TB1 1
SELF éo} A36 L7 E2 A39 TB1 2
817 8 16" A18 TB1 1 A39 TB1 3
850, 6 /20\ A36 Al D2 AK2 A39 TB1 a
g18 8 23" Al7 TB1 2 A39 TB1 5
851 6 20 A36 Al D2 K1 A39 TB1 6
815 8 16" Al18 TB1 2 A39 TBI 7
/10\ Al6 AZ A2 Pl A50 Al5 J1
SELF /{AZ{Z\ AZ6 Al Pl A57 J1
SELH A{z%s Al6 A2 A3 J6 AS7 Pl
CODE IDENT NO SIZE | DWG NO REV.
121 75 A WL195-39300-8B -
SHEET 12

FORM U501 2-91




NO. GAGE

COLOR LENGTH

TO

TERM

FROM

TERM

AVA)

SELF A27 Al P1 A58 J1

SELF /uxéa\ A16 A2 A3 J7 A58 P1
300| SELF /{s\éss A16 A2 A3 P2 1 FLYING
301| SELF ﬁ% (15\ A16 A2 A3 P2 2 FLYING
302| SELF ‘/{35 455 A16 A2 A3 P2 3 FLYING
303| SELF As\/w\ Al6 A2 A3 P2 4 FLYING
304| SELF éa}ﬁ ks Al6 A2 A3 P2 6 FLYING
305| SELF /13\/15\ /21\ A16 A2 A3 P2 7 FLYING
306| SELF /{3\/15\/21\ Al6 A2 A3 P2 8 FLYING
900| 4 /15\ A36 TI1A El FLYING
901 4 /15\ A36 T1B R1 FLYING
202 4 {15 A36 TIC E1 FLYING
203| 4 {15 A36 T2B E3 FLYING

CODE IDENT NO SIZE | DWG NO REV.

12175

WL195-39300-8B

[SHEET 12 oF

12

FORM U501 2-91




APPENDIX B

WIRE LIST
for
INVERTER ASSEMBLIES
Al7 and A18

WL195-39311

NOTES:

1. For the Left Inverter assembly prefix the wire termination reference designators
with A17.

2. Forthe Right Inverter assembly prefix the wire termination reference designators
with A18.

3. The wire connections are in reference designator order in the “FROM” column.

4. The word “FLYING” indicates that the wire terminates on another assembly as

covered by Appendix A. Refer to the associated schematic diagram, Figure 7-2.
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NOTES:

1. "*" DENOTES SECOND APPEARANCE OF THIS LINE TERMINATION.

2. WIRE SIZES AND NUMBERS ARE GROUPED AS FOLLOWS:

WIRE GAUGE WIRE NUMBER LIMITS
20 200 - 299
10 700 - 799
8 800 - 849

3. WIRE NUMBERS USED ARE:
200-203
700, 701
800-804

4.  WIRE NUMBERS NOT USED ARE:
204-299
702-799
805-849

5. ALL WIRE IS WHITE IN COLOR UNLESS OTHERWISE SPECIFIED.

6. STAMP WIRES WITH WIRE NUMBERS.

7. CRIMP DISCONNECT (ITEM 58) ONTO WIRE. INSTALL WIRE TO APPROPRIATE TERMINAL
OF C1 (ITEM 24). SOLDER DISCONNECT TO WIRE AND TERMINAL OF C1. THESE WIRES
MUST BE AS SHORT AS POSSIBLE.

8. THIS CONNECTION IS MADE ONLY ON DASH 1 AND 2.

9. THIS CONNECTION IS MADE ONLY ON DASH 3 AND 4.

WL195-39311 REVISION LEVEL C CAGE 12175 SH.2



| No. | GaGE | coLor I LENGTH TWNOTES TO ] TERM |  FROM TERM
FLYING A3 P1 |A1 2
FLYING Ad Pl |Al 13
FLYING AS Pl |Al 14
P5 Al 15
P6 Al 17
FLYING 8 |A5PI 1 |A2 E10
FLYING 8 |A5P1 12 (A2 El1
FLYING 8  |A4P1 1 |A2 E12
FLYING 8  |A4P1 2 A2 E13
FLYING 8 |A3P1 1 A2 E14
FLYING 8 |A3P1 12 |A2 E15
FLYING 9  |A3P1 12 |A3 C2E1(1)
802 | 8 TB1 5 |A3 C2E1(1)
FLYING N 2 |A3 P1
FLYING 8 A2 E14 [A3P1 1
FLYING 9  |w26 El(+) |A3PI 1
FLYING 8 |A2 E15 |A3PI 12
FLYING 9 |A3 C2E1(1) | A3 P1 12
FLYING 9 |A4P1 12 |A4 C2E1(1)
801 8 TB1 4 A4 C2E1(1)
FLYING Al 13 | A4 P1
FLYING 8 |A2 E12 |A4P1 1
FLYING 9 |W26 El(+) |A4P1 1
FLYING 8 (A2 E13 |A4P1 12
FLYING 9 |A4 C2E1(1) | A4 P1 12
FLYING 9  |ASP1 12 |as C2E1(1)
800 8 TB1 3 |as C2E1(1)
FLYING Al J4  |AS P1
FLYING 8  |A2 EI0 |ASPI 1
FLYING 9  |W26 El(+) |ASPI 1
FLYING 8 |A2 Ell |ASP1 12
FLYING 9 |As C2E1(1) | AS P1 B 12
700 | 10 7 W25 El(-) !CI 1
701 | 10 7 |wae Ei(+) |C1 2

WL195-39311 REVISION LEVEL C CAGE 12175 SH. 3



NO. | GAGE | COLOR | LENGTH NOTES | | TERM | FROM TERM
Al 315 |Ps
200 | 20 W25 El(-) |P5 1
201 | 20 W26 E1(+) |PS 4
Al 17 |P6
202 | 20 S1 1 |p6 1
203 | 20 S1 2 |P6 2
202 | 20 P6 1 |s1 1
203 | 20 P6 2 |s1 2
803 8 W26 E2(+) |TBI1 1
804 | 8 W25 E2(-) |TBl1 2
800 8 AS C2E1(1) | TB1 3
801 8 Ad C2E1(1) | TB1 4
802 | 8 A3 C2E1(1) | TB1 5
700 | 10 7 C1 1 |w2s E1(-)
200 | 20 P5 1 |w2s E1(-)
804 8 TB1 2 |was E2(-)
FLYING 9 A3P1 1 |W26 E1(+)
FLYING 9 A4P1 1 |W26 El(+)
FLYING 9 AS5P1 1 |w2e El(+)
701 | 10 7 C1 2 |w26 E1(+)
201 | 20 P5 4 |w2e E1(+)
803 8 TB1 1 |w26 E2(+)
WL195-39311 REVISION LEVEL C CAGE 12175 SH. 4



APPENDIX C

WIRE LIST
for
MAGNETICS ASSEMBLY
A36

WL195-30316

NOTES:

1. Prefix the wire termination reference designators with A36.

2. The wire connections are in reference designator order in the “FROM” column.
3. The word “FLYING” indicates that the wire terminates on another assembly as

covered by Appendices A and F. Refer to the associated schematic diagram, Figure
7-2.
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NOTES:

"%x" DENOTES SECOND APPEARANCE OF THIS LINE TERMINATION.

WIRE SIZES AND NUMBERS ARE GROUPED AS FOLLOWS:

WIRE GAUGE WIRE NUMBER LIMITS
8 800 - 849
6 850 - 899
4 900 - 949

WIRE NUMBERS USED ARE:

800 - 803, 808 - 810

850 - 854

900 - 908

WIRE NUMBERS NOT USED ARE:

804 - 807, 811 - 849

855 - 899

909 - 949

ALL WIRE IS WHITE IN COLOR UNLESS OTHERWISE SPECIFIED.
STAMP WIRES WITH WIRE NUMBERS.

THIS WIRE IS USED WITH ASSEMBLY 195-30016 ONLY.

THIS WIRE IS USED WITH ASSEMBLY 195-34010 ONLY.

SIZE CODE IDENT NO DRAWING NO
A 12175 WL195-30316
SCALE SHEET 2

FORM UE-112 8/78




NO. GAGE | COLOR LENGTH TO TERM FROM TERM
SELF L7 El Al D1 +
SELF L8 El Al D1 -

808 8 (;\s 65" FLYING Al D1 AC1

854| 6 /8Y 65" FLYING Al D1 AC1

809| 8 {;\; 65" FLYING Al D1 AC2
852| 6 /45\ 65" FLYING Al D1 AC2
810| 8 /C\k 65" FLYING Al D1 AC3

B53| 6 /45\ 65" FLYING Al D1 AC3
SELF L8 E2 Al D2 A

B850 | 6 36" FLYING Al D2 AK2

851 | 6 36" FLYING Al D2 K1

*ISELF FLYING Ll El
SELF T1A E3 L1 E2
SELF FLYING L2 El
SELF T1B E3 L2 E2
SELF FLYING L3 El
SELF TiC E3 L3 E2

CODE IDENT NO SIZE | DWG NO REV.

12175 | A| vros-30316 5

SHEET 3  OF

FORM U501 7-79



NO. GAGE COLOR LENGTH TO TERM FROM TERM
SELF FLYING L4 El
SELF T2C E5 L4 E2
SELF FLYING L5 El
SELF T2B E5 L5 E2
SELF FLYING L6 .31
SELF T2A E5 L6 B2
SELF Al D1 + L7 R1 x
SELF FLYING L7 E2
SELF Al D1 - 18 Bl e
SELF Al D2 A 18 E2 *
800 8 60" FLYING T1A El
900 4 75" FLYING T1A El
904 | 4 3" T2A Rl T1A R2
SELF L1 E2 T1A E3 x
801 8 60" FLYING T1B El
901 a4 75" FLYING T1B El
905 | 4 3" T2B El T1B E2
SELF L2 E2 T1B E3 X
CODE IDENT NO SIZE | DWG NO REV.
12175 A WL195-30316 D

SHEET

FORM U501 7-79



12175

NO. GAGE COLOR LENGTH TO TERM FROM TERM
3902 4 75" FLYING T1iC El
802 8 60" FLYING TIC El
906| 4 3" T2C Rl T1lC E2
SELF L3 E2 T1C E3
904 4 3" T1A E2 TZA El
907 4 JUMPER T2B E3 T2A E3
SELF L6 E2 T24A E5
905 4 3" T1B E2 T2B El
303 4 75" FLYING T2B E3
803 8 60" FLYING T2B E3
907 4 JUMPER T2A E3 T2B E3
908 4 JUMPER T2C E3 T2B E3
SELF L5 E2 T2B E5
906 | 4 3" TiC E2 T2C El
908 | 4 JUMPER| T2B E3 T2C E3
SELF L4 E2 T2C E5

CODE IDENT NO SIZE [DWG NO REV.
[\ WL195-30316 D

SHEET

FORM US01 7-79




APPENDIX D

WIRE LIST
for
DC FILTER ASSEMBLY
A39

WL195-30321

NOTES:

1. Prefix the wire termination reference designators with A39.

2. The wire connections are in reference designator order in the “FROM” column.
3. The word “FLYING” indicates that the wire terminates on another assembly as

covered by Appendix F. Refer to the associated schematic diagram, Figure 7-2.






v

APPLICATION REVISIONS
SR DESCRIPTION DATE | APPROVAL
T 9N5E_X3T 0/;82le HRED - FORMAL RELEASE 21/66 | Al—

o/ /a8 | ok

REVISED PER ECO CO456

2/28/64

REVISED PER ECO C0973

[ e v

0/4/%

REVISED PER ECO C1729

10)2]%

D REVISED PER ECO €2870

LIMITED RIGHTS DATA

THIS TECHNICAL DATA SHALL NOT, WITHOUT THE WRITTEN PERMISSION
OF UNITRON INC., MFR CODE 12175, BE EITHER (A) USED, RELEASED OR DIS-
CLOSED IN WHOLE OR IN PART OUTSIDE THE GOVERNMENT, (B) USED IN -
WHOLE OR N PART BY THE GOVERNMENT FOR MANUFACTURE OR (C) USED
BY A PARTY OTHER THAN THE GOVERNMENT EXCEPT FOR (l) EMERGENCY
REPAIR OR OVERHAUL WORK ONLY, BY OR FOR THE GOVERNMENT WHERE
THE ITEM OR PROCESS CONCERNED 1S NOT OTHERWISE REASONABLY
AVAILABLE TO ENABLE TIMELY PERFORMANCE OF THE WORK, PROVIDED
THAT THE RELEASE OR DISCLOSURE HEREOF OUTSIDE THE GOVERNMENT
SHALL BE MADE SUBJECT TO A PROHIBITION AGAINST FURTHER USE, RE-
LEASE, OR DISCLOSURE; OR (li) RELEASE TO A FOREIGN GOVERNMENT, AS
THE INTEREST OF THE UNITED STATES MAY REQUIRE, ONLY FOR INFOR-
MATION OR EVALUATION WITHIN SUCH GOVERNMENT OR FOR EMERGENCY
REPAIR OR OVERHAUL WORK BY OR FOR SUCH GOVERNMENT UNDER THE
CONDITIONS OF (I) ABOVE. THIS LEGEND SHALL BE MARKED ON ANY RE-
PRODUCTION HEREOF IN WHOLE OR IN PART.

REV
SHEET
REV STATUS | REV 1o} D|D
OF SHEETS
sheeT | |, 15| g

grmsmeatis | SionaTURe [ oate [ LT Untion ncorported
TOLERANCES R DRAWN DALLAS, TEXAS 75238 TELEX 88-2511
2 PLACE DECIMALS = 03 K. HALL 9/88
3 PLACE DECIMALS = 010
REMOVE BURRS & SHARP EDGES CHECKED 9/
HOLE TOL PER AND 10387 W. SHELL 1/ED

5RO WIRE LIST, DC FILTER ASSEMBLY, @
MATERIAL L. MCDONALD 19/88 | 15 ,95/57 rva

PV
W o 71 Se8
N/A APP’dD ?/ SIZE | CODE IDENT NO ] DRAWING NO REV

FINISH b Zl/lg D

£ l/ﬂz‘\ ? A 12175 WL195-30321

CONTRACT NUMBER

N/A f SCALE \oNE DISK #25 1 OF 4

FORM U-500 8/76

?

N37002




NOTES:

"x" DENOTES SECOND APPEARANCE OF THIS LINE TERMINATIQN.

WIRE SIZES AND NUMBERS ARE GROUPED AS FOLLOWS:

WIRE GAUGE WIRE NUMBER LIMITS
18 300 - 399
10 700 - 799
6 850 - 899

WIRE NUMBERS USED ARE:
300 - 305, 316, 317
700 - 701
850 - 851
WIRE NUMBERS NOT USED ARE:
306 - 315, 318 - 399
702 - 799
852 - B899
ALL WIRE IS WHITE IN COLOR UNLESS OTHERWISE SPECIFIB?.
STAMP WIRES WITH WIRE NUMBERS.

USE ITEM 29 OF PL195-30021 FOR TERMINATION THIS JUMPER.

SIZE CODE 1DENT NO DRAWING NO
A 12175 WL195-30321
SCALE SHEET 2

FORM UE-112 8/76

7y




NO. GAGE COLOR LENGTH TO TERM FROM TERM

300! 18 6" P1 1 Al TB1 2

301| 18 6" P1 2 Al TBI 3

302| 18 g" TB1 4 Al TB1 5

303| 18 6-1/2" TB1 1 Al TB1 7

316| 18 51" FLYING Al TB1 9

317| 18 51" FLYING Al TBI1 11

B50| 6 20" TB1 2 El

700| 10 12" R3 1 E2

851| 6 14" TB1 4 E2

316| 18 51" Al TB1 g FLYING

317| 18 51" Al TB1 11 FLYING

304| 18 18" TB1 3 J1 1

305 | 18 18" TB1 4 J1 3

300 18 6" Al TB1 2 Pl 1

301 | 18 6" Al TB1 3 Pl 2
CODE IDENT NO SIZE | DWG NO REV.
12175 A WL195-30321 D

LSHEET 3

OF

FORM U501 7-79




NO. GAGE | COLOR LENGTH TO TERM FROM TERM
700 10 1z B2 R3 1
701} 10 10-1/2" TB1 5 R3 2
303| 18 6-1/2" Al TBI1 7 TB1 1
éf\ JUMPER TB1 2 TB1 1
B50| 6 20" El TB1 2
/7\ JUMPER TB1 1 TB1 2
/7\ JUMPER| TB1 3 TB1 2
304 | 18 18" J1 1 TB1 3
/7& JUMPER TB1 2 TB1 3
302 | 18 8" Al TBI 5 TB1 4
861 6 14" E2 TB1 4
305 | 18 18" J1 3 TB1 4
701 10 10-1/2" R3 2 TB1 5
/7& JUMPER TB1 6 TB1 5
/7\ JUMPER TB1 5 TB1 6
/7\ JUMPER TBI 7 TB1 6
/7\ JUMPER TB1 6 TB1 7

CODE IDENT NO SiZE | DWG NO REV.
12175 A | v9s-z0321 D

[SHEET L

OF

FORM US01 7-79




APPENDIX E

WIRE LIST
for
DOOR ASSEMBLY
A50

WL195-34307-1

NOTES:
1. Prefix the wire termination reference designators with A50.
2. The wire connections are in reference designator order in the “FROM” column.

3. Refer to the associated schematic diagram, Figure 7-2.






NOTES:

"x" DENOTES SECOND APPEARANCE OF THIS LINE TERMINATION.

WIHE SIZES AND NUMBERS ARE GROUPED AS FOLLOWS:

WIRE GAUGE WIRE NUMBER LIMITS

24 001 - 199
WIRE NUMBERS USED ARE:

001-005, 007-015, 017, 018, 022-039, 041-052, 058-060,
063-065, 067, 068, 070-073, 077-078, 081, 082, 085-088

WIRE NUMBERS NOT USED ARE:

006, 016, 019-021, 040, 053-057, 061, 062, 066, 069,
074-076, 079, 080, 083, 084, 089-199

ALL WIRE IS WHITE IN COLOR UNLESS OTHERWISE SPECIFIED.
STAMP WIRES WITH WIRE NUMBERS.

ALL WIRES NOT CALLED OUT SHOULD BE COILED AND SECURED
WITH A TY-WRAP.

ALL LENGTHS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

REV

SIZE CODE IDENT NO DRAWING NO
A 12175 WL195-34307-1 C
SCALE SHEET 2

FORM UE-112 8/78

@




NO. GAGE COLOR LENGTH T0O TERM FROM TERM
Pl Al5 J2
J1 A45 P1

065| 24 34 DS10 1(+ DS1 1(+)
088| 24 10 s4 1 DS1 2
067| 24 12 DS7 1 DS2 1
022| 24 30 Pl 22 DS2 2
068| 24 9 HNI + DS3 1
005| 24 17 Pl 5 DS3 1
023 24 17 Pl 23 DS3 2
070| 24 8 DS7 1 DSE 1
071| 24 24 HN1 + DS6 1
050| 24 28 Pl 50 DS6 2
067| 24 12 DS2 1 DS7 1
070 24 8 DS6 1 DS7 1
051 24 28 Pl 51 DS7 2
072 24 14 DS9 1(+] Ds8 1(+)
039 24 20 P1 39 DS8 1(+)
025| 24 20 P1 25 DS 2

CODE IDENT NO SIZE | DWG NO REV.

12175 | A | vii9s-3u307-1 c

SHEET 3  OF

FORM U501 2-91



NO.

GAGE

COLOR

LENGTH

TO

TERM

FROM

TERM

072| 24 14 DSB8 1{+) DS9 1(+)
073| 24 8 DS10 1(+{ Ds9 1(+)
027| 24 22 Pl 27 DS9 2
065| 24 34 DS1 1(+ DS10 1(+)
073| 24 8 DS9 1(+) DS10 1(+)
026| 24 22 Pl 26 DS10 2
068| 24 9 DS3 1 HN1 +
071 24 24 DS6 1 HN1 +
063 | 24 17 P1 63 HN1 -
A45 P1 J1
003 | 24 17 Pl 3 J1 1
035| 24 17 P1 35 J1 1
004 | 24 17 Pl 4 J1 2
036| 24 17 Pl 36 J1 2
001 | 24 17 P1 1 J1 3
033| 24 17 Pl 33 J1 3
002 | 24 17 Pl 2 J1 4
CODE IDENT NO SIZE | DWG NO REV.

12175

WL195-34307-1

SHEET

4

OF

FORM U501 7-79




12175

WL195-34307-1

NO. GAGE | COLOR LENGTH TO TERM FROM TERM
034 | 24 17 Pl 34 J1 4
024 | 24 17 Pl 24 J1 5
032 | 24 17 Pl 32 J1 6
0314 24 17 Pl 31 J1 7
048 | 24 17 Pl 48 J1 8
038 | 24 17 Pl 38 J1 9
049 | 24 17 Pl 49 J1 11
052 24 17 Pl 52 J1 13
047 | 24 17 Pl 47 J1 14
008 | 24 28 Pl 8 M3 1
007 | 24 28 Pl 7 M3 2
017 | 24 19 Pl 17 M4 1
018 | 24 19 Pl 18 M4 2
AlS J2 Pl
001 | 24 17 J1 3 Pl 1
00z | 24 17 J1 4 Pl 2
003 24 17 J1 1 Pl 3
CODE IDENT NO SIZE | DWG NO REV.

SHEET

5 OF

FORM U501 7-79




NO.

GAGE

COLOR

LENGTH

TO

TERM

FROM

TERM

004| 24 17 J1 2 Pl 4
005| 24 17 Dps3 1 Pl 5
007| 24 28 M3 2 P1 7
008| 24 28 M3 1 P1 8
009| 24 21 S5 1 P1 9
o10| 24 21 S5 2 P1 10
011| 24 21 S5 3 Pl 11
012| 24 21 S5 1P P1 12
013| 24 21 S5 5 P1 13
014| 24 21 S5 6 P1 14
015| 24 21 S5 7 P1 15
017| 24 19 M4 1 P1 17
018| 24 19 M4 2 P1 18
022| 24 30 DS2 2 P1 22
023 24 17 DS3 2 Pl 23
024| 24 17 J1 5 Pl 24
025| 24 20 PS8 2 P1 25
026| 24 22 DS10 2 P1 26
027 | 24 22 DS9 2 P1 27
028 24 32 sS4 2 Pl 28

CODE IDENT NO SIZE | DWG NO REV.

12175 | A | w195-3u307-1 C

[SHEET 6

OF

FORM U501 2-91

BUE # 7O M 0 e e



NO.

GAGE

COLOR

LENGTH

TO

TERM

FROM

TERM

029| 24 33 s1 2 Pl 29
030| 24 21 S11 2 Pl 30
031| 24 17 J1 7 Pl 31
032| 24 17 J1 6 Pl 32
033] 24 17 J1 3 Pl 33
034| 24 17 Jl 4 P1 34
035| 24 17 J1 1 P1 35
036] 24 17 Jl 2 Pl 36
037| 24 18 S6 1 Pl 37
038| 24 17 J1 9 Pl 38
039 24 20 DS8 1(+ Pl 39
041 24 21 S5 5P P1 41
042| 24 27 S10 2 Pl 42
043| 24 27 e 2 Pl 43
044| 24 32 S13 2 Pl 44
045| 24 30 $3 3 Pl 45
046| 24 30 3 1 Pl 46
047| 24 17 J1 14 Pl 47
048| 24 17 J1 8 Pl 48
049| 24 17 J1 11 Pl 49
CODE IDENT NO SIZE | DWG NO REV.
12175 A | wiies-3u307-1 C

[SHEET 7

OF

FORM U501 2-91




NO. GAGE COLOR LENGTH TO TERM FROM TERM
050 24 28 DS6 2 Pl 50 X
051 24 28 DS7 2 P1 51 b 3
052| 24 17 J1 13 Pl 52 X
063| 24 17 HN1 - Pl 63 *
064| 24 18 S6 2 P1 64
077 24 30 S3 2 S1 1
078 24 10 sS4 1 S1 1
029 24 33 Pl 29 S1 2 *
046 24 30 Pl 46 S3 1 X
077 24 30 S1 1 S3 2 *
045} 24 30 Pl 45 S3 3 X
088 24 10 DS1 2 sS4 1 *
078 24 10 S1 1 sS4 1 X
081 24 15 S10 1 sS4 1
028 24 32 Pl 28 sS4 2 b 1
0039| 24 21 Pl 9 S5 1 X
012] 24 21 P1 12 S5 1P X
010| 24 21 Pl 10 S5 2 X
011 24 21 Pl 11 S5 3 X
CODE IDENT NO SIZE | DWG NO REV.
12175 A | wr195-34307-1 C
[SHEET 8 OF
FORM U501 2-91]




NO. GAGE COLOR LENGTH TO TERM FROM TERM
013| 24 21 pi 13 s5 5
041| 24 21 P 41 S5 5P
014| 24 21 p1 14 S5 6
015| 24 21 Pl 15 s5 7
037| 24 18 P1 37 S6 1
082 24 11 s11 1 S6 1
064 | 24 18 Pl 64 S6 2
085| 24 29 s11 1 s9 1
086 | 24 10 S13 ] S9 1
043| 24 27 Pl 43 sg 2
081 24 15 sa 1 S10 1
087 24 10 S13 1 S10 1
042 | 24 27 P1 42 $10 2
082 | 24 11 S6 1 s11 1
085 | 24 29 S9 1 S11 1
030 | 24 21 Pl 30 s11 2
086 | 24 10 s9 1 $13 1
087 | 24 10 S10 ] S13 1
044 | 24 32 Pl 44 S13 2
CODE IDENT NO SIZE | DWG NO REV.
121 75 | A | vwiios-3u307-1 A

SHEET

9 oF

FORM US01 7-79




APPENDIX F

WIRE LIST
for
TOP LEVEL FREQUENCY CONVERTER
GFC-25M w/ S-2, C-3, T-3 (208V)

WL195-39300-58

NOTES:

1.

Prefix the wire termination reference designator with A22 except R1, S3 and S4,
and those designators which begin with “A”, such as A16A2A3P2. The listing “A1”
in the “FROM?” column is also prefixed A22. Itislisted in the parts List A22A1T2.
All A22 parts are in the Options Enclosure.

The wire connections are in reference designator order in the “FROM” column, ig-
noring the A22 prefix.

Refer to the associated schematic diagrams, Figure 7—1 for the Input/Output cir-
cuit connections.

F-0
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NOTES :
1. "x" DENOTES SECOND APPEARANCE OF THIS LINE TERMINATION.
2.  WIRE SIZES AND NUMBERS ARE GROUPED AS FOLLOWS:
WIRE GAUGE WIRE NUMBER LIMITS
18 300 - 399
6 B50 - 899
4 300 - 949
3.  WIRE NUMBERS USED ARE:
300-303, 320-330, 332-336, 340-343, 345-351, 353, 354, 358,
361-368
850-856
900-903, 906, 908, 910, 919-921
4.  WIRE NUMBERS NOT USED ARE:

304-319, 331, 337-339, 344, 352, 355-357, 359, 360, 369-399
857-899

904, 8905, 907, 909, 911-918, 922-949

ALL WIRE IS WHITE IN COLOR UNLESS OTHERWISE SPECTFIED.
STAMP WIRES WITH WIRE NUMBERS.

THIS WIRE SHOULD PASS THROUGH T4.

THIS WIRE SHOULD PASS THROUGH T5.

THIS WIRE SHOULD PASS THROUGH T8.

THIS CONNECTION TS MADE WITH TWO CONDUCTOR TWISTED SHIELDED
CABLE, ITEM 31; SHIELD IS CUT OFF EVEN WITH OUTER INSULATTION AND
SLEEVED WITH ITEM 33.

THIS WIRE IS USED ONLY WHEN ALTERNATE T-3 KIT, 195-52003-1, 1IS
USED. .

> B PRppe -

THIS WIRE IS USED ONLY WHEN T-3 KIT, 195-52073-1, IS USED.

Al 12175 WL195-39300-58

SIZE CODE IDENT NO DRAWING NO REV

SCALE SHEET 2

FORM UE-112 (B) 4/92 A



NO.

GAGE

COLOR

LENGTH

YO

TERM

FROM

TERM

300 | SELF TH2 4 A16 A2 A3 P2 1
301| SELF K3 2 Al6 AZ A3 P2 2
302 | SELF K3 4 Al A2 A3 P2 3
303! SELF K3 6 Al16 A2 A3 P2 4
900 | SELF /7\ K3 2 A36 T1 A Bl
901 |SELF / 8\ K3 4 A36 T1 B £l
902 | SELF /9\ K3 5 A36 T1 C Bl
903 |SELF T2 4 A36 T2 B E3
320! 18 73 1 A3S TBI 2
3211 18 R1 2 A39 TB1 7
SELF 74 A4S P2
322| 18 Ja 5 A53 TB1 1
323| 18 71 7 A53 TB1 2
324! 18 74 6 A53 TB1 3
325| 18 XF5 3 A53 TB1 7
CODE IDENT NO SIZE | DWG NO REV.

12175

WL195-39300-58

ISHEET

3

OF

FORM U501 2-91




NO.

GAGE

COLOR

LENGTH

TO

TERM

FROM

TERM

326 18 XF5 2 A53 "TBI 9
327 18 XFE5 1 A53 TB1 11
850 6 TBZ 4 EZ2 GND
SELF Pl J1
328! 18 S3 COM J1 1
329 18 s3 NO J1 2
SELF P3 J3
320 18 A39 TBI1 2 J3 1
3306| 18 XF6 1 J3 3
SELF Adb P2 J4
332 18 T1 5 Ja 1
333 1B T1 6 J4 2
334 1B T1 7 J4 3
335 18 T1 8 J4a 4
322 18 A53 TB1 1 J4 5
324 18 A53 TB1 3 J4 6
336) 18 K2 A Ja 7
CODE IDENT NG | SIZE | DWG NO REV.

12175

WL195-39300-58

SHEET

4

OF

FORM U501 2-91




NO. GAGE COLOR LENGTH TO TERM FROM TERM
22 |[war | /10\ | K3 13 J4 8
22 |BLK | /10\ | K3 14 Ja 9
340| 18 K5 A Ja 11
342] 18 TR 4 Ja 13
343 18 TB2 ' 5 Ja 14
851| 6 XF5 1 K1 1
906! 4 T3 Al K1 2
852! 6 XF5 2 K1 3
908| 4 T3 B1 K1 4
853 6 XF5 3 K1 5
910| 4 T3 cl K1 6
345 18 P3 1 K1 61
346 18 P3 3 K1 62
347| 18 T1 1 K1 Al
348| 18 K2 7 K1 AZ
349] 18 71 4 K2 4
348| 18 K1 A2 K2 7
336] 18 J4 7 K2 A
350| 18 K5 B K2 B
CODE IDENT NO SIZE | DWG NO REV.
12175 | A | wi195-39300-53 -

SHEET 5 oF

FORM USO1 2-91



GAGE

COLOR

LENGTH

T0

TERM

FROM

TERM

351 18 Pl 2 K2 B
854 | 6 TRhZ 1 K3 1
301 SELF Al6 A2 A3 P2 2 K3 2
900 | SELF {7} A36 T1 A El K3 2
855 6 TB2 2 K3 3
302 SELF Al6 AZ A3 P2 3 K3 4
301 |SELF {85 A36 T1 B El K3 4
8561 B TBZ 3 K3 5
303 |SELF Al6 AZ A3 P2 4 K3 6
902 | SELF { 95 A3 Tl C El K3 65
22 | WHT {EO} J4 8 K3 13
22 | BLK {105 Ja4 9 K3 14

SELF VR4 1 K3 Al

353| 18 XF4 6 K3 Al
3541 18 K5 7 K3 A2
SELF VR4 2 K3 A2

358 18 XF3 2 K5 4
354| 18 K3 A2 K5 7
340} 18 J4a 11 K5 A
350 18 K2 B K5 B

CODE IDENT NO | SIZE | DWG NO REV.

12175

WL195-39300-58

LSHEET

6

OF

FORM U501 2-91




NO.

GAGE

COLOR

LENGTH

TO

TERM

FROM

TERM

SELF J1 P1
361} 18 T1 8 P1 1
351 18 K2 B P1 2
SELF J3 pP3

345| 18 K1 61 P3 1
346 18 Kl 62 P3 3
3621 18 XF6 2 R1 1
321| 18 A39 TB1 7 R1 2
328} 18 J1 1 S3 COM
329] 18 J1 2 S3 NO
3471 18 K1 Al T1 1
363 18 fll} T7 1 T1 1
363] 18 {12} T7 8 T1 1
18 JUMPER| T1 3 Tl 2

1B JUMPER| T1 2 T1 3

349| 18 K2 4 T1 4

A

364} 18 leE T7 1 T1 4
364 18 {11} T7 2 T1 4

CODE IDENT NO SIZE | DWG NO REV.

12175

WL195-39300-58

[SHEET

7

OF

FORM U501 2-91




MNO. GAGE COLOR LENGTH TO TERM FROM TERM
332 18 J4 1 T1 5 ok
333 18 J4 2 T1 6 k
323 18 AB3 TB1 2 T1 7 X
334 18 J4 3 T1 7 *
335 18 J4 4 T1 8 *
361 18 Pl 1 T1 8 X
906 4 K1 2 T3 Al *
919 4 XF1 1 T3 A3
908| 4 K1l 4 T3 Bl X
9201 4 X¥2 1 T3 B3
910 4 Kl b T3 Ccl X
921 4 XF3 1 T3 C3
363 18 dl} T1 1 ™7 1 *
364 18 dgi T1 4 T7 1 *
366| 18 fléi XF5 1 T7 1
364 18 fll} Ti 4 T7 2 X
A\
365| 18 {125 XF4 3 T7 2
A
18 fll} JUMPER | T7 5 T7 3
A\
365) 18 {11§ XF4 3 T7 3
A,
18 {ll} JUMPER | T7 6 T7 4
CODE IDENTNO | SIZE | DWG NO REV.

12175

WL195-39300-58

SHEET 8 oOF

FORM U501 2-91



NO

GAGE

COLOR

LENGTH

TO

TERM

FROM

TERM

A
(11N

366| 18 XF5 1 77 4
A
18 | /11\ |JUMPER | T7 3 77 5
18 | /11\ |JUMPER | T7 4 77 6
N

363| 18 12 71 1 77 8
854! 6 K3 1 TB2 1
855! 6 K3 3 TR 2 2
856 | 6 K3 5 TR 3
300 |SELF Al AZ A3 P2 1 TR 2 4
903 | SELF A36 T2 B E3 TB2 4
342| 18 J4 13 TB2 a
850 6 B2 GND TR 2 4
343 18 74 14 TH2 5
18 JUMPER | TB2 6 B2 5

18 JUMPER | TB2 5 TR 6
SELF K3 Al VR4 1
SELF K3 AZ VR4 2
919| 4 73 A3 XF1 1
920| 4 73 B3 XF2 1
367 18 XE4 5 XF2 2
CODE IDENT NO | SIZE | DWG NO REV.

12175

WL195-39300-58

SHEET 9  oF

FORM US01 2-91




GAGE

COLOR

LENGTH

TO

TERM

FROM

TERM

921 4 73 c3 XF3 1
358| 18 K5 4 XF3 2
365 18 /12\ | 17 9 XF4 3
365 18 /1N | 17 3 XF4 3
368! 18 XF5 9 XFd 4
367| 18 XF2 2 XFd 5
353 18 K3 Al XFa 6
327| 18 A53 TBI1 11 XF5 ]
851| 6 K1 1 XF5 1
366| 18 12\ | 17 1 XF5 1
366] 18 AN | 17 4 XF5 1
326! 18 A53 TB1 9 XF5 2
852| 6 K1 3 XF5 2
368| 18 XF4 4 XF5 2
325| 18 A53 TB1 7 XF5 3
853| & K1 5 XF5 3
330| 18 73 3 XF6 1
362| 18 R1 1 XF6 2

CODE IDENT NG | SIZE | DWG NO REV.

12175

WL195-39300-58

lsuee-r 10 oF

FORM U501 2-91




APPENDIX G

SPARE PARTS KIT
for
GFC-25M FREQUENCY CONVERTER

PL195-52061






o780

(-

APPROVAL
T

DATE
11/24/43

2 5/74

REVISIONS

DESCRIPTION

FORMAL RELEASE
REVISED PER ECO C5384

REVISED PER ECO C5543

LTR
A
B

USED ON
195-39000

APPLICATION

NEXT ASSY

"L4vd NI HO 370HM NI J03H3H NOILONAOKd
-34 ANV NO QaMHVW 38 TIvHS GN3D3T SIHL '3A08Y (1) 40 SNOILIGNOD
3HL H3ANN LNIWNEIAOD HONS HOJ HO AS MHOM INVHEIAO O Hivd3d
AONIDHIWG HOL HO INFWNEIAOD HONS NIHLIM NOILYNIVAS HO NOILVIN
-HO4NI 403 AINO ‘FHINDIY AVN STLVLS G3LINN 3HL JO LS3HILINI SHL
SY 'LNIWNHIAOD NDIZHOL v OL 3SvI 13y (I1) HO 3HNSOT0SIA HO 3Svan
-34 '3SN HIHLYNS L1SNIVOY NOILIGIHOEd v OL1 103r8nS 3avA 38 TIVHS
LIN3WNH3IAOD JHL 3QISLNO JO3H3H 38NSONOSIA HO 3SVIT3H HL LVHL
Q30IAOHd 'MHOM 3H1L 40 3ONVNHOLH3D AT3WIL 318YNZ OL 318VIIVAY
AT8YNOSY3Y 3SIMEIHLO LON S| G3NH3IONOD SS300Hd HO WALl 3HL
JYIHM LNIWNBIAOD IHL HOJ HO A8 ‘ATNO XHOM INVHYIAO HO Bivd3d
AON35HINE (1) 5O Ld30X3 LNIWNHIAOD IHL NVHL HIHLO ALHVd V A8
a3sn (D) HO 3HNLOVANNYIN HO3 INJWNHIAOD 3HL A9 1HVd NI HO 3TOHM
NI G3sN (8) 'LNIWNY3A0D IHL 3AISLNO 16Vd NI 5O 3TOHM NI 35010
-S10 4O Q3SV313d ‘Qasn (v) U3HLIZ 38 'S2L2L 300D AW "ONI NOBLINN 340
NOISSINHId NILLIBM SHL LNOHLIM ‘LON TIVHS V.1VQ TVOINHOIL SiHL

V.ivQ SLHDIY GILINN

N37002

REV

214/340-8600

TELEX 88-2511
1 OF &

SHEET

PL195-52061

DRAWING NO

DISK #b41

LEVEL VII

SPARE PARTS,

GFC=25M,

Unitron Incorporated
10925 MILLER ROAD
DALLAS, TEXAS 75238

12175

CODE IDENT NO

KIT,

A

SCALE n/a

DATE
8/93
3/43
8/93

7
ALLEN

HALL
CHECKED(//

SIGNATURE

DRAWN

%lﬂ/ﬂzé# %’A?

!

1

CONTRACTNUMBT -

PROJ
P2k
APPVD

AP

REV
SHEET

%

N/A
N/A

REMOVE BURRS & SHARP EDGES
FORM U-500 8/76

ALL DIMENSIONS ARE IN INCHES
HOLE TOL PER ANO 10387

TOLERANCES:

UNLESS OTHERWISE SPECIFIED
ANGLES

REV
SHEET
REV STATUS
OF SHEETS
2 PLACE DECIMALS 2 .03
3 PLACE DECIMALS ¢ 010
MATERIAL
FINISH
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