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10 GENERAL

PRECAUTIONS

The following list of “PRECAUTIONS” must be studied and followed during the installationjwopera-
tion, and servicing of the equipment.

1.1

1.

2

3.

Read this service bulletin prior to installing or operating the equipment.

. Service work should be performed only after becoming familiar with all listed danger and caution

statements.

If OMEGAPAK controllers are to be stored prior to installation, they must be'protected from the
weather and kept free of condensation and dust.

. Use extreme care when moving or positioning controllers (even if crated) as they contain devices

and mechanisms which may be damaged by rough handling.

. Only authorized personnel should be permitted to operate or service,the controlier.
. This equipment generates, uses, and can radiate radio frequengy energy and if not installed and

used in accordance with the instruction manual, may cause interference to radio communications.
Operation of this equipment in a residential area is likely tofcause _interference in which case the
user at his own expense will be required to take whatéver measures may be required to correct

the interference.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER
SUPPLY(S) TO THIS EQUIPMENT. WAIT §
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFY THAT THEY ARE ZERO. DO NOT
SHORT ACROSS CAPACITORS WITH
VOLTAGE PRESENT.

The dc bus capacitors are discharged slowly
when input power is removed from the
OMEGAPAK controller. Togensure the
capacitors are fully dischargéd,“always test
with adc voltmeter (1000vdc secale) before do-
ing any wiring, troubleshooéting oPwork inside
the controller enclosufe’ If ‘A0 reading is
shown on the voltmeter;reduce scale and test
again.

if the capacitors arefnot fully discharged in
5 minutes,/contact Square D — Do not
operate the controller.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

MANY, PARTS, INCLUDING ELECTRONIC
PRINTED*WIRING BOARDS, IN THIS CON-
TROLEER OPERATE AT LINE VOLTAGE. DO
NOT, TOUCH. USE ONLY ELECTRICAL IN-
SULATED TOOLS WHILE MAKING
ADJUSTMENTS.

CAUTION
DOyNOT, CHANGE THE POSITION OF ANY
PRINTED, WIRING BOARD SWITCH OR REMOVE
ANY PRINTED WIRING BOARD WITH THE DRIVE
RUNNING. TO DO SO MAY CAUSE AN EQUIPMENT
MAEFUNCTION.

12 PRELIMINARY INSPECTION

Inspect for shipping damage upon receiving the
OMEGAPAK controller. If any shipping damage
is found, immediately notify the freight carrier
and your Square D representative. Open the door
on the controller and check inside for any visual
damage. DO NOT ATTEMPT TO OPERATE THE
CONTROLLER IF ANY VISUAL DAMAGE IS
NOTED. All printed wiring boards should be in
place and secure. Check all connectors to be
sure they are locked and securely in place.

1.3 STORAGE

After the preliminary inspection repack and
store the OMEGAPAK controller in aclean dry
location. DO NOT store this equipment in any
area where the ambient temperature will rise
above 60°C (140°F) or go below — 17°C (0 °F).
DO NOT store this equipment in high conden-
sation or corrosive atmospheres. Proper storage
is required to prevent equipment damage.

1.4 CONTROLLER IDENTIFICATION

The 50-125 HP OMEGAPAK adjustable frequency
controller is a combination (with molded case
switch and current limiting fuses) controller. The
controller can be supplied in a wall mounted
enclosure (OMEGAPAK 1500) or a floor mounted
enclosure (OMEGAPAK 3500).

GQURRE])
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The OMEGAPAK 3500 controller enclosure
provides space for one or two OMEGAPAK
1500 open controllers depending upon op-
tions selected. Optional power and standard
ground bus enables the OMEGAPAK 3500
controller to become an integral part of a
Square D Model 4 motor control center
line-up.

The nameplate for the OMEGAPAK 1500 open
controller is located on the inside surface of
the electronics door. This nameplate is
described in Figure 1.1 and carries the 1500
controller class, type and MOD (options)
listing. When identifying 1500 controllers use

omegapak® 8804-3

Adjustable Frequency Controller Section 1.0

The main nameplate for the 3500 controller
is located on the outside of the contreller
enclosure. This nameplate is described in
Figure 1.2 and carries the 3500 centroller
class, type and MOD (options) listing in
addition to the factory order number and bus
rating if optional power bus is “furnished.
When identifying 3500 gontrollers use the
data from this nameplates

To aid in identifying ghe,controller, refer to
Figure 1.3 & 1.4 for nameplate identification
codes. When the controller has been defined,
refer to the apprepriate section of this service

the data from this nameplate. bulletin.
FIGURE 1.1 FIGURE 1.2
1500 CONTROLLER NAMEPLATE 3500/CONTROLLER NAMEPLATE
. I MOTOR CONTROLLER |
OMEGARAK Iﬁl .CLASS 8804
ADJUSTABLE FREQUENCY CONTROLLER @
[Bus RRTING __ |Bus 8eR BRACED FOR L

G TYPE 1C0G-45 m

—[bortz][ 1200 ][ esoop g=fF mms

{ asov Ac__ mex ][ FO 331878A ‘O

®__

@

@.__.—-—— TYPE 3CCG-4T
@/

MAX. WITHSTAND SYM. AMPS RMS 65,000 @

AX. AMPS 190 3PH 1PHY 60HZ R
OVERLOAD CAP. 150 % FOR 1 MIN

:nsv-u?-mf
/
®

L MOD CO7 H10 P16 R16
F16

SOURRED  [of—O

QUTPUT

H.P. 100 50 40
vOLTS [o- 460 0- 230 0- 200
3-80/90/120MZ 3PH S F. 1.0
OL. SETTING REFER 3500 CONTROLLER NAMEPLATE
G QURRET) ro 55 NI (LOCATED OUTSIDE THE ENCLOSURE)
51140.291-01 3327954 ® 1. HORIZONTAL BUS 5. HORIZONTAL BUS
\ RATING BAR SHORT CIRCUIT
an 2. PERMISSIBLE MAX- RATING
1500 CONTROLLER'NAMEPLATE IMUM INPUT 6. FACTORY ORDER
(LOCATED INSIDE)THE DOOR) VOLTAGE NUMBER
3. CONTROLLER TYPE 7. DATE CODE
1. CONTROLLER TYRE 7. OUTPUT VOLTAGES CODE* X
CODE* 8. OUTPUT 4. OPTIONS (MOD) *  SEE FIGURE 13.
2. OPTIONS (M@D) FREQUENCY CODE** SEE FIGURE 14.
CODE** 9. MAX. OUTPUT
3. PERMISSIBLE INRPYT RATED CURRENT
VOLTAGES 10. SERVICE FACTOR
4. MAX. WITHSTAND OF CONTROLLER
SYM. AMPS. RMS 11. FACTORY ORDER
5. MAX4INRUT RATED NUMBER
CURRENT*** 12. DATE CODE
6. HORSEROWER .
RATINGS AT INPUT ., OEE FIGURE 1.3.

SEE FIGURE 14.
***SEE SECTION 2.0,
FIGURE 2.3

GQURRE ) 4
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CLASS 8804, TYPE

FIGURE 1.3
IDENTIFICATION CODE

omegapak®
Adjustable Frequency Controller

8804-3

Section 10

STYLE CONTROLLER
1500
3500

HORSEPOWER RANGE
50125 @ 460V

CONTROLLER SYSTEM

BASIC CONSTANT TORQUE CONTROLLER

VARIABLE TORQUE RATED

TYPE ENCLOSURE
OPEN TYPE
NEMA 12
NEMA 1

>0

RATING OF CONTROLLER @ 460V
50 HP
60 HP
75 HP
100 HP

125 HP (AVAILABLE VARIABLE TORQUE ONLY)

1.5 KITS FOR FIELD INSTALLATION

Controller modifications are available ig kit form®Each kit contains

installation instructions.

Description Kit Number
Isolated Class 8804,
Option Type MC-12
Board®

Non-Isolated Class 8804,
Option Type MC:14
Board With

Run Relay ®

Non-Isolated Class 8804,
Option Type MC-11
Board®

Pneumatic Class 8804,
Option Jype MC-13
Board®

Speed Meter Class 8804,
(Analog)®@ Type AMA1
Voltmeter Class 8804,
(Analog)@ Type AM-2
Ammeter Class 8804,
(Analog)® Type AM-3

Kit
Installation
Instructions

$0006-021-01

50006-021-01

50006-021-01

50006-021-01

50006-020-01

50006-020-01

50006-020-01

Description

Speed Meter,
Voltmeter or
Ammeter
(Digital)®

Dynamic
Braking®

Control Cable

Assembly®

“—nwDVO

necessary hardware and

Kit Number

Class 8804,
Type DM-1

Class 8804,
Type DB-66
& DB-67

Class 8804,
Type CK-16

Kit
Installation
Instructions

50006-020-01

50006-024-01

50006-018-01

® Refer to Section 3.21 for Option Board

Functions.

Open type. For remote mounting or as
replacement device in 1500/3500 controllers.

Includes DB module and an enclosed
resistor for remote mounting.

Twelve conductor cable forwiring controller

® © ©

mounted pilot devices.

GQURREQ)'
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(OPTIONS) MOD
OPTION BOARD () I

IDENTIFICATION CODE
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FIGURE 1.4
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Section 10

NON-ISOLATED A07
NON-ISOLATED W/RUN RELAY 807
ISOLATED co7
PNEUMATIC D07

RELAYS

DRIVE FAIL RELAY FO8®
AUX. SEQ. RELAY NO. 1 T08®
AUX. SEQ. RELAY NO. 2 S08®
DRIVE FAIL RELAY & AUX.

SEQUENCE RELAY NO. 1 A08Q®
DRIVE FAIL RELAY & AUX.

SEQUENCE RELAY NO. 2 B08®
AUXILIARY SEQUENCE

RELAYS NO. 1 & NO. 2 Cco8®
DRIVE FAIL RELAY & AUX.

SEQ. RELAYS NO. 1 & 2 D08Q®

DYNAMIC BRAKING

DB RESISTORS, SEPARATELY MOUNTED DO9

GENERAL PURPOSE PILOT DEVICES

START-STOP, MANUAL SPEED POTENTIOMETERS
HAND-OFF-AUTO, MANUAL SPEED POTENTIOMETER
HAND-AUTO, START-STOP, MANUAL

SPEED POTENTIOMETER
FAST STOP, START-STOP, MANUAL

SPEED POTENTIOMETER

$10
H10®

A10®
F10

SPECIAL PURPOSE PILOT DEVICES

FORWARD-REVERSE SEL ECTOR SWITCH
RUN-JOG SELECTOR SWITCH
FORWARD-REVERSE, RUN-JOG SELECTOR SW.

F11
D
B11@

POWER BUS

600A BUS (1/4X2 ALSN)
600A BUS (1/4X2 CUISN)
600A BUS (1/4X2 CU/AG)
B0OA BUS (1/4X3 AL/SN)
1000A BUS (1/4X3 CU/SN)
1000A BUS (1/4X3 CUIAG)
1000A BUS (1/4X4 AL/SN)
1000A BUS (2-1/4X2 ALISN)
1200A BUS (21/4X2 CU/SN)
1200A BUS (2-1/4X2 CU/AG)
1200A BUS (1/4X4 CUISN)
1200A BUS (1/4X4 CUIAG)
1200A BUS (21/4X3 AL/SN)
1400A BUS (2-1/4X4 AL/SN)
1600A BUS (2-1/4X3 CU/SN)
1600A BUS (2-1/4X3 CU/AG)
1800A BUS (2-1/4X4 CU/SN)
1800A BUS (2-1/4X4 CUIAG)

CONTACTORS

OUTPUT ISOLATION

BY-PASS AND ISOLATION WITH CIRCUIT BREAKERISTARTER

BY-PASS AND ISOLATION WITH FUSIBLE SWITCH,STARTER

METERING, SPEED-FREQUENCY

ANALOG SPEED INDICATOR
DIGITAL SPEED/IFREQUENCY INDICATOR

ADDITIONAL METERING

ELAPSED TIME METER

ANALOG VOLT-METER

ANALOG AMMETER

ANALOG AMMETER & VOLT-METER

ANALOG VOLT-METER & ELAPSED TIME METER

ANALOG AMMETER & ELAPSED(TIME METER

ANALOG AMMETER, VOURMETER & ELAPSED TIME METER
DIGITAL VOLT-METER

DIGITAL AMMETER

DIGITAL AMMETER & VOLT-METER

DIGITAL VOLT-METER & ELAPSED TIME METER

DIGITAL AMMETER&ELAPSED TIME METER

DIGITAL AMMETER, VOLT-METER & ELAPSED TIME METER

PILOT LIGHTS

POWER ON LIGHT

RUN LIGHT

DRIVE FAIL LIGHT
INCOMPLETE SEQUENCE LIGHT

P16

F16Q®
S16Q

(OJOICXOJC)

GQURRE])

Refer to Section 3.21 for Option Board Functions.

Requiresithe addition of Option Board MOD A07, BO7, CO7 or DO7.

Regquiresathe addition of Option Board MOD B07, C07, or D07, with MOD AQ8.

Requires the addition of Optlon Board MOD A07, BO7, CO7 or DO7 for “JOG AT PRESET SPEED". “JOG AT SET SPEED" is standard.

Available for OMEGAPAK 3500 controllers only.
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2.0

21

INSTALLATION

MECHANICAL INSTALLATION

The OMEGAPAK controller is mounted in a
dusttight, oil tight NEMA 12 or general pur-
pose NEMA 1 enclosure. It is suitable for use
in normal industrial environments:

Temperature range of 0°C to 40°C
(32°104 °F)

Humidity range of 0% to 95% maximum
non-condensing

Altitude to 3300 ft. above sea level

Do not mount the OMEGAPAK controller in
direct sunlight or on hot surfaces. The con-
troller must be mounted vertically to allow for
proper ventilation. When drilling for conduit
entry, care must be exercised to prevent metal
chips from falling on parts and electronic
printed wiring boards. Mounting dimensions,
conduit entry areas and controller weights
are located in Section 11.0 of this service
bulletin.

Wall mounted controllers must be securely
attached to the mounting surface. The mount-
ing arrangement and surface must be capable
of supporting a weight of approximately
350-400 pounds.

Floor mounted controllers should be located
on aconcrete pad or equivalent and secured
firmly in place using mounting holes provided
in bottom channels of the enclosure. Ade-
quate clearance must be provided, to permit
the door(s) to be fully opened for easy access.

LIFTING INSTRUCTIONS =
FLOOR MOUNTED CONTROLLERS

The followingginstructions are provided to
assist in the@avoidance®of personal injury and
equipmentf/damage ‘during movement of the
controller:

1. Use extra cadtion and very sound safety
practice while moving the controller.

2. Exercisegextreme care when lifting or
lowering the controller using a fork lift
truck or equivalent. Prevention of damage
or injury due to dropping or jolting this
equipment should be strictly observed.

35 When lifting enclosures, use an | beam

sling or spreader bar as shown in illustra-
tion to prevent distortion of the cabinet.

omegapak®
Adjustable Frequency Controller

8804-3
Section 2.0

CAUTION

DO NOTPASS ROPES OR CABLES
THRULIFT HOLES; USE SLINGS
WITH SAFETY HOOKS OR SHACKLES.

ATTACH SPREADER BAR
KEEP LIFTING FORCE VERTICAL (SEE ILLUSTRATION)

v"  SPREADERBAR Ty
Gt WEmNs 19
] ] p=4
‘ ‘ ENCLOSURE MOM
RIGHT WAY WRONG WAY

2.2

ELECTRICAL INSTALLATION

DANGER

HAZARD OF ELECTRICAL SHOCK OR BURN

TURN OFF POWER (MAIN AND REMOTE)
PRIOR TO INSTALLING THIS EQUIPMENT

2.21

2.2.2.A

INPUT POWER

The OMEGAPAK controller operates from
three phase 460/230/200vac, + 10% — 5%,
60/50 Hertz, connected to the input discon-
nect switch. Current limiting fuses are in-
stalled in the controller input. These fuses
are coordinated with the controller power
circuit for a fault withstand capability of
65,000 RMS symmetrical amperes
maximum.

The controlleris factory set for 460vac, 60
Hertz input power. If the controller is con-
nected to operate from 230vac, 200vac or
50 Hertz power, refer to the initial start-up
procedure (Section 5.0) described in this
service bulletin.

INPUT WIRING

The ampacity of power conductors feeding
the OMEGPAK controller should be sized
for the maximum input currents listed in
Figure 2.1, the National Electrical Code and
applicable local electrical codes. Refer to
Figure 2.5 for lug data and maximum wire
size.

GQURRE])
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FIGURE 2.1
MAXIMUM CONTROLLER
INPUT AND OUTPUT RATED CURRENTS
MAXIMUM
MAXIMUM CONTINUOUS
HORSEPOWER INPUT RATED OUTPUT
200V 230V 460V |AMPERES® AMPERES
20 25 50 97 68
25 30 60 116 80
30 40 % 142 104
40 50 100 190 130
50@ 60 1250@ 230 156

® Input currents are maximum values expected. Actual cur-
rent values could be less depending on the power input
source impedance.
@ Variable torque loads only
For safe operation, the controller must be
grounded. A ground lugis provided in wall
mounted controllers and ground bus is
provided in floor mounted controllers. See
Section 2.2.2.C for ground bus splicing
instructions.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

CONTROLLER PANEL MUST BE PROPERLY
GROUNDED BEFORE APPLYING POWER!

Input wiring for wall mounted controliers or
floor mounted controllers without powef bus
should be connected to lugs on the"Bottom of
the controller disconnect switchi) Lugs pro-
vided on the switch will accept one #4 AWG -
300 MCM Copper or ,aluminum-wire per
phase. Wire binding screws should be tight-
ened to 250 Ib-in. Two*highwControllers or
controllers with the bypass andisolation con-
tactor option will haveymain power terminals
locatea in the,powerbus area atthe top ofthe
enclosuregUselef normal flexibility stranded
conductars iso/ecommended. High flexibility
conductorswith many fine strands should be
avoided dueitoithe increased possibility of a
poor termination. Some floor mounted con-
trollers may be equipped with horizontal
pewer bus. In controllers so equipped, wiring
from the disconnect switch to the horizontal
buswillhave been factory installed. Itwill be
necessary to connect the controller power
bus to the power bus in other equipment
using splice bars fumished. Follow the pro-
cedure detailed in Section 2.2.2.B.

8804-3
Section 2.0

2.2.2.B POWER BUS INSTALLATION
(OMEGAPAK 3500 controllers only)

To gain access to the power busjopen 'the
power bus compartment door (Refer to
Section 4.0 Controller Photos). Install
splice bars per Figure 2.2A for single bus
bars per phase or Figures2.2B for dual bus
bars per phase. Installthefbus barrier plate
and close and secusge bus compartment
door.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SPLICINGTO EXISTING APPA-
RATUS, DISCONNECT ALL POWER TO BUS
OF EXISTING,EQUIPMENT. DO NOT ATTEMPT
TO WORK WHILE EXISTING EQUIPMENT IS
ENERGIZED.

FIGURE 2.2

POWER BUS — SPLICE BAR
INSTALLATION

A

SINGLE BUS PER PHASE (2” BUS SHOWN)
3 &4 BUS DETAILS

-/’
3" SPLICE BAR
0
o
o) a
FERY .
\ B e
k% :

4~ SPLICE BAR

IMPORTANT NOTE:

CONICAL LOCK WASHER(INSTALL
WITH WORD “"TOP" VISIBLE)
Hs-18x 4" BOLTS

B
DOUBLE BUS PER PHASE (2" BUS SHOWN)

SELF CINGHINGNUTS oy @!
i

BAR
q
. 1o S IMPORTANT NOTE:
% D CONICAL LOCK WASHER (INSTALL
Vo 18x 1%* BOLTS WITH WORD ~TOP" VISIBLE)

GQURRET)
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2.2.2.C GROUND BUS INSTALLATION of voltage. To do so will cause controlier

2.23

(OMEGAPAK 3500 controllers only)

If an adjustable frequency controlleris not
installed in the bottom compartment of
the OMEGAPAK 3500 cabinet, follow Step
2 only.

1. Remove the four mounting screws at
the bottom of the heat sink fans. Slide
the fans out far enough to access the
power connector. Unplug the power
cords and remove the fans. (See section
4, controller photos)

Remove the screws holding the bottom
fan mounting bracket in place and
remove the bracket to gain access to
the ground bus.

2. Install the ground bus splice bar(s) pro-
vided (See Figure 2.3).

3. Reverse the procedure in Step A to
reassemble the controller.

FIGURE 2.3
GROUND BUS — SPLICE BAR
INSTALLATION

OUTPUT POWER

The output voltage is"proportional to the
output frequency to provide a constant
Volts/Hertz ratiogin the” 20 to 60 Hertz
operating range.#Bgélow 20 Hertz the
Volts/Hertz ratio willvary depending on the
setting of the voltage boost potentiometer.

The ampacity of’'motor power conductors
should be'sized according to the motor full
load current, N ational Electrical Code and
applicable local electrical codes.

Connect motor conductors to the lugs pro-
vided. Refer to Section 4 controller photos

forlug location. Refer to Figure 2.5 for data-

on lugs and maximum wire size.

Do not connect the output terminals of the
controller (T1, T2, or T3) to the L1, L2, or L3
controller terminals or to any other source

damage. Should it become necegssanyto
bypass a controller not equipped with an
iso-bypass option, the customericonnec-
tions to the controller T1, T2, and T3 termi-
nals must be disconnected to prevent back
feeding the controller.

If a customer supplied.isolating device is
installed between thexcontroller output and
the motor (e.g. isélation contactor), the
isolating device must 'not be switched to
the open positionjand then back to the
closed position,‘unless sufficient time is
allowed for thesmotor open-circuit voltage
to decay toless than 10% of the motor
nameplate rated voltage. Re-connecting
the gmotor “to the operating controller
without Jallowing the motor terminal
voltage®to decay may cause controller
damage. When multiple motors are
operated from one controller, several
critical requirements must be met to
assure proper controller and motor
operation.

1. Individual motor overload  protection
must be provided in accordance with the
National Electrical Code or applicable
local codes.

2. The total of the connected motor
nameplate load currents, as seen by the
controller, must not exceed the con-
troller rated output current.

3. If one or more of the motors are to be
connected or disconnected from the
controller while the controller is
operating, the following conditions
must be met.

A) The motor isolating device must not
allow reconnection of the motor to
the controller without first allowing
the motor open-circuit voltage to
decay to less than 10% of the motor
nameplate rated voltage.

B) The summation of the running cur-
rents of the connected motors and
the locked rotor current .of the
motor(s) being reconnected to the
controller must be less than 130% of
the controller rated output current
for constant torque rated controllers
(110% controller rated output current
for variable torque controllers).

GQUARET]
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224 CONTROL WIRING OMEGAPAK Controller Relays — (Some

CQUARRE])

If the OMEGAPAK controller does not have
pilot devices mounted in the door cover,
refer to Section 11.5 for wiring of remote
control operators station. Refer to Figure
25 for data on maximum wire size.

NOTE: All remote Manual Speed potenti-
ometers must be wired with insulated
shielded cable. One end of the shield must
be grounded at the controller per the wir-
ing diagram. The other end must be in-
sulated from ground and unconnected.

If an option board was supplied with the
controller for automatic operation, refer to
Section 11.6.1 thru 11.6.4 for wiring of
analog follower input signals.

When wiring external control devices to
the controller's sequencing circuitry the
following guidelines should be
considered:

Pilot Devices (push buttons, selector
switches, relay contacts, etc.) — Thesmax:
imum distance from the controller to\an
external pilot device is limitedgsby the/dc
resistance of the wiring plus(the remote
device contact resistance and the leakage
capacitance between the conductors. Wire
size must be selectedisuchgthat the max-
imum circuit resistance(wire plus remote
contact) does not/fexceed 10.5 ohms.
Higher resistance may result in failure to
deliver sufficient”voltage to pick up the
controller sequencing relays. Maximum
leakage capacitance’of installed wire must
not exceed 1.4 microfarads. Higher leakage
capacitance may’prevent the controller se-
quencing relays from dropping out.

Solid State Contacts — Many solid state
cantrol devices, such as programmable
controllers, use solid state switches
(Triacs) in the output stages. In addition to
criteria stated above for resistance and
leakage capacitance, the off state
resistance must limit leakage current (with
24v applied) to not more than 3 ma.

relays in the controller have extra contacts
available for controlling the remote
devices. These contacts are ‘rated as
described in Figure 2.4.

FIGURE 2.4

MAXIMUM ELECTRICAL
RELAY CONTACT RATINGS

Contact
Material

AC Amperes DC amperes

inductive 35% PF. Res Induptive Res.
75%, Make
AC Con- PF/ HP [2]o3 Break
Volts | Make | Break [tinuogs| Make Volts | Make | Break 3
Break
8

Con-
tinuous
Con
tinuous

Siiver
Cadmium
Gotd
Flashed

2 [ 15 | 18D [s® [ mo | 28 [ 15 | 15| s

® Limited byprinted wiring board foil to 3 amperes
continuous.

2.25

NOI E: TJo avoid electrical noise problems
and nuisance tripping of the adjustable fre-
quency controller, all remote controlled in-
ductive loads (relay coils, contactor coils,
solenoids, etc.) must be transient
suppressed.

WIRING PRACTICE

Good wiring practice requires that control
circuit wiring be separated from all power
wiring (whether from the same controller,
or other controllers). This minimizes the
possibility of electrical transients being
electrostatically or electromagnetically
coupled into the control circuits from the
power circuits.

1500 Controllers — Open Type

Open type controllers are intended for
mounting in 1500 or 3500 enclosures only.
Refer to 1500 or 3500 enclosed controllers
for proper wiring practice.

1500 Controllers — Enclosed Type

Enclosed controllers are intended to be
wired using conduit. Metallic conduit is
preferred but non-metallic conduit is ac-
ceptable if a grounding circuit conductor
is supplied. Control and power wiring must
never be run in a common conduit.

3500 Controllers

All wiring recommendations for 1500 con-
trollers should be followed. In addition, an
interconnection diagram may be furnished
with 3500 controllers and should be con-
sulted for special wiring requirements.

10
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FIGURE 2.5
LUG & MAXIMUM WIRE SIZE TABLE
Number Tightening
Application Conductors Wire Size Torque
Min. Max.
Incoming
Power® 1 4AWG 300MCM| 250 Ib-in
Output Power
(Motor) 2 8AWG 2/0AWG | 140 Ib-in
Control 1 N/A 12AWG 7 Ib-in
Circuit
(Main Control
Board & Options
Board or1 N/A 14AWG
or2 N/A 16AWG
or3 N/A 18AWG
orb N/A 20AWG
GROUND
1500 Controller 1 8AWG 2AWG 904b-in
3500 Controller| Ground Bus
Dynamic
Braking 1 90 Ib-in
Module
Dynamic
Braking 1 8AWG 2AWG 100 Ib-in
Resistor
Isolation 50100 HP
or Bypass 1 00AWG 250MCM| 200 Ib-in
& Isolation 125 HP
Contactor 00AWG 350MCM
Incoming @ 2 4AWG 350MCM| 275 Ib-in
Power

® Used for 1800 controliers and single 3500 controllers without

bypass and, isolation.

® Used f6rdualf3500 controllers orsingle 3500 controllers with

bypaSs andjisolation

Section 2(0
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3.0 APPLICATION DATA
341 BASIC CONTROLLER
311 INPUT
Voltage 200/230/460vac  +10%,
—5%
Frequency 50/60 Hertz
Maximum Continuous Input Current -
See Section 2.0, Figure
21
Three Phase Phase Rotation
Only Insensitive
Displacement .95 lagging @ rated load
Power Factor
Control Power 24vac and 24vdc
Relays 12vdc
Pilot Lights 24vac (Full Voltage Only)
31.2 OUTPUT
Frequency 1.25 to 60 Hertz, select-
able 1.25 to 90 Hertz or
1.25 to 120 Hertz
Voltage 0 to 200vac, 0 to 230vac,
0 to 460vac, three phase
Waveform Sine coded PWM (Pdlse

Width Modulated)

Maximum Continuous Output Rated
Current - See Section 2.0, Figure 21

Short Time
Overload

Starting
Current

150% of maximum con-
tinuous output grated
current for 60,seconds.
(120% 4ory, variable
torque controllers).

175%"ofy,maximum con-
tindous, output rated
current for 1/2 second or
gntil "output frequency
reaches 5 Hertz. (140%
for” variable torque
controllers).

OUTPUT'SIGNALS

Current

Voltage

0 to 5vdc proportional to
output current, Svdc
equals 150% of maxi-
mum continuous output
current (120% for vari-
able torque controllers).

Oto5vdc proportional to
the fundamental output
voltage, 4vdc equals 460
output voltage.

313

Frequency

Relay
Contacts

PERFORMANCE

Section 3.0

0to5vdc proportional to
output frequengy/motor
speed, 2.5vd¢ equals
selected Hertzimotor
base (rated) speed.

Fomn Ccontactsrated 5
amperes® resistive at
115vfacgmaximum.

Controller Linearity (Percent of‘Eg,se)

Fgase =60 Hz

OFC Pot Disabled:

Hand Input®

Auto Input (A07)
Auto Input (B07)
Auto Input (C07)
Auto Input (D07)

=.25pTyp.
=11 Typ:
1.1 Typ.
+1.2Typ.
=5.0"Typ.

OFC Pat Enableds

Hand Input®

Auto Input (AQ7)
Auto Input (BOY)
Auto Input (CO7)
Auto 1aputi(BA7)

+.05Typ,,
+.2 max.
=1.5 max.
+15 max.
+1.5 max.
*=7.5 max

FBase =90 Hz Fgage =120 Hz
+.25 Typ. +.25 Typ.
+1.1 Typ. =1.1 Typ.
*11 Typ.- +1.1 Typ.
+1.2 Typ. +=1.2 Typ.
+50TYp. +=5.0 TYp
+.05 Typ. =05 Typ,,
*.2 max *.2 max.
+15 max *1.5 max
+1.5 max *=1.5 max.
+15 max +1.5 max.
*7.5 max +7.5 max.

Freguency, Stability At 25°C Ambient +.55 Hz Max.
Frequéncy Shift With Ambient Temperatures:
Hand Input +01 Hz/°C Typ, +.015 Hz/°C max.
Autollnput (A07) +.01 Hz/°C Typ., +.015 Hz/°C
Auto Input (B07) +.01 Hz/°C Typ.,, +.015 Hz°C
Auto Input (C07) .07 Hz/°C Typ,, +.15 Hz/°C
Aute Input (DO7) =.15 Hz/°C Typ., £.30 Hz/°C
@ “W/O Options Board Installed

3.1.4

Speed
Regulation

Current Limit

NEMA Design B induc-
tion motor +05% of
base operating speed
with slip compensation.
Applicable only while
operating motor in fre-
quency range for which
constant motortorqueis
possible.

Adjustable 75% to
150% of maximum con-
tinuous output rated
current (60% to 120%
for variable torque
controllers).

ENVIRONMENTAL CONDITIONS

Storage
Temperature

Operating
(Ambient)
Temperature

Altitude

Relative
Humidity

—17°C to 60°C (0°F to
140 °F)
Enclosed 0° to 40°C
(32°F to 104°F) Open
0°C to 40°C (32°F to
104 °F)
To 1,000 meters (3,300
feet) wlo derating
To 95% maximum
non-condensing

12
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3.5 ADJUSTMENTS

Current Limit

Voltage Boost

Output
Frequency
Range

Maximum
Frequency

Minimum
Frequency

Acceleration/
Deceleration
Time Range

Acceleration
Time
Deceleration
Time

Slip
Compensation

Overload
Threshold

Input Voltage

Input
Erequency

System/Motor
Voltage

13

omegapak®

8804-3

Adjustable Frequency Controller

Adjustable 75-150% of
maximum continuous
output rated current
(60-120% for variable
torque controllers).

Adjustable 100% to
600% of nominal Volts/
Hertz ratio. This boost is
fully effective at 1.25
Hertz and tapers to zero
boost at 20 Hertz

Extended frequency
operation to 90 Hertzor
120 Hertz

Adjustable 40 Hertz to
maximum selected
operating frequency.

Adjustable 1.25 Hertz to

50% of maximum ad-
justed operating
frequency.

Range selection switch
for1to 10 seconds or 10
to 60 seconds for 60
Hertz maximum operat-
ing frequency. (Range
times 1.5 for 90 Hertzwor
times 2 for 120/ Hertz
maximum operating
frequency).

Adjustable,over selected
range.

Adjustablewover selected
range.

Adjustable 0% to 3% of
basewperating frequen-
cy ffom no load to full
load.

Adjustable 0% to 115%
of maximum continuous
output rated current.

200vac, 230vac or 460vac
operation.

The controlleris factory
set to operate from 60
Hertz power. Adjustable
for operation from a 50
Hertz power source.

Selection for base out-
put voltage at base fre-

3.1.6

Response to
Option Fault

One or Two
Fault"tockout

PROTECTION

Instantaneous
Overcurrent
Trip

Ground Fault

Full Time
Current Limit

Over-
temperature

Overload

Overfrequency

Section 3.0

quency to match( base
input voltage ors4 base
output voltage at base
frequency to pemmit ex-
tended constant torque
frequency range.

Selection for controller
shutdowmand LED illu-
minationsor LED illumi-
pation.only upon a fault
condition occurring on
an /Option Board, Dy-
namic Braking Unit or
Regenerative Braking
Controller.

The controlleris factory
set for lock-out (manual
reset) after first protec-
tive circuit trip. Select-
able automatic reset
after first trip and
lockout after second trip
within 65 seconds of the
first.

Non-adjustable trip set-
ting of 180% of peak
maximum continuous
output rated current.

Non-adjustable trip set-
ting of 27 amperes peak.
Trips in 20 microsec-
onds when current set-
tings are exceeded.

Adjustable 75% to
150% of maximum con-
tinuous output rated
current (60% to 120%
for variable torque con-
trollers). Constant Volts/
Hertz ratio is maintained
as frequency is reduced.

Thermostat mounted on
heatsink.

Adjustable 0% to 115%
of maximum continuous
output rated current.

Non-adjustable’ clamp
limits output frequency
to not more than 22%
above maximum select-
ed operating frequency.
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Decel. Ramp
Modification

Automatically extends
deceleration ramp if
dc bus voltage rises
because of excessive
regenerated energy. De-
celeration ramp modi-
fication is automatically
disabled if optional dy-
namic braking is used.

Protects the controller
against excessive dc
bus voltage. Trips at
900vdc for 460vac
systems or 450vdc for
200/230vac systems.

Trips at 87.5% of rated
input voltage. Automati-
cally. resets at 95% of
rated input voltage.

Overvoltage

Undervoltage

Protects the controller
against dc bus shortcir-
cuits caused by mis-
sequencing of the in-
verter GTO switches.

Shoot-Through

Three current limiting
fuses provide coordi-
nated protection of{the
controller power circuit
for fault withstand cap-
ability of 65,0000 RMS
symmetrical amperes.

Input Fuses

DIAGNOSTIC AND STATUS INDICATORS

Light Emitting Diodes (LEDs) and a neon
light are provided for the, follewing:

Undervoitage (UV)

Overvoltage (OV)

Ground Fault (GF)
Instantaneous Qvercurrent (I0C)
Shoot Throughy(ST)
Overtemperature (OT)
Overloady(@L)

Overload Timer (OLT)

Option Fault (OF)

Drive Lockout (DL)

+10V Power Supply OK (+10V)
—10V Power Supply OK (—-10V)
Maotor Current Limit (MCL)
Regen Current Limit (RCL)
Regenerating (REG)

Power Up Delay (PUD)

Drive Enabled (DE)

DC Bus Voltage (IL1)

omegapak®
Adjustable Frequency Controller

3.2

3.2.1

8804-3

Section 3.0

NOTE: A detailed description of the diag-
nostic and status indicators is located.in
Section 7.0.

OPTIONS

There are a number ofgfactory and/or field
installed optionsy, forsfthe Class 8804
OMEGAPAK controller, To'determine which
options (if any) werefactory installed, refer
to the controller nameplate for the MOD
alphanumericisting:

OPTION(BOARDS®

There are, four (4) option boards available
to acceptivarious follower input signals for
autematic speed control. Other operational
functions are also included on the option
boeards. All option boards provide the fol-
lowing functions:

Mode Select Permits selection of
Hand-Off-Auto, Hand-
Auto logic or Run-Jog
modes of operation. The
motor speed is con-
trolled by the manual
speed potentiometer in
the manual mode. With
the appropriate option
board installed, the
motor speed will follow
an external voltage, cur-
rent or pneumatic signal
in the auto mode. The
Run/Jog mode is con-
trolled by an external
selector switch input.
Jog/Shutdown Adjustable jog speed
when the jog at preset
speed option is used.
Also provides adjust-
ment of the shutdown
speed for pumping ap-
plications. Adjustable
from 1.25 Hertz to 30%
(Jog Speed) or1.25 Hertz
to 90% (Shutdown
Speed) of maximum out-
put frequency.

One socket for the drive
fail relay.

Relay Socket

14
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MOD FO08 timer controls the op-

15

Drive Fail Relay (DFR) Class 8501, Type
RSD-14, 12vdc coil. Provides 1 form C con-
tact to signal abnormal controller shut-
down. Contact rated 5 amperes® resistive
at 115vac maximum.

MOD S08

Auxiliary Sequence Relay No. 2 (ASR2)
Class 8501, Type RSD-14, 12vdc coil. Pro-
vides 1 form C contact to signal that the
drive is running. Contact rated 5 am-
peres® resistive at 115vac maximum.

MOD T08

Auxiliary Sequence Relay No. 1 (ASR1)
Class 8501, Type RSD-14, 12vdc coil.
Operates in conjunction with the sequence
timing relay. Provides 1 form C contact to
signal that the starting sequence was not
successfully completed within the allotted
time. This relay is normally used to monitor
external activity such as Output Contac-
tors, Pump Check Valves, and etc. Contact
rated 5 amperes® resistive at 115vac
maximum.

MOD A07 (Kit Class 8804, Type MC-11)

NON-ISOLATED OPTION BOARD - This Op:
tion board provides a voltage followerfunc-
tion with Offset & Span adjustments. Will
accept the following analog input signals:

DC Voltage 0-10vdc
MOD BO07 (Kit Class 8804, Type MC-14)

NON-ISOLATED OPWON BOARD WI/RUN
RELAY - This option board provides a
voltage followergfunction with Offset &
Span adjustments#plus a solid state run
relay. Will aceeptthe’ following analog in-
put signals:

DC Voltage 0-10vdc

Solid State Automatic start com-

Run Relay mand for the controller
from an external 4-33vdc
signal.

Sequence Provides a selectable

Timing Relay timing range. The timing
range is switch ad-
justablein 10 second in-
crements from 10 to 160
seconds. The sequence

tional Auxiliary\,Ses
quence Relay Neo. 1
(ASR1).

MOD CO07 (Kit Class 8804, Type MC-12)

ISOLATED OPTION BQARDB,— This option
board provides a“eltagel/current follower
function with Offset & Span adjustments,
plus the following functions:

DC Current 1-5madc, 2-10madc,
4-20madc, 10-50 madc
DC Voltagel 0-10vdc,0-35vdc,

DC Tachemeter 0-100vdc, 0-250vdc

AC Tachometer 0-10vac, 0-35vac,
0-100vac, 0-250vac

Signhal/lLoss Detects loss of a live

Betector zero analog input signal
and illuminates Fault
LED on option board.

Rotation Provides automatic
Direction selection of direction of
Select rotation as a function of

dc input signal polarity.
Zero to + signal causes
increasing speed in the
forward direction and
zero to — signal causes
increasing speed in the
reverse direction.

Solid State Automatic start com-

Run Relay mand for the controller
from an external 4-33vdc
signal.

Sequence Provides a selectable

Timing Relay timing range. The timing
range is switch adjust-
able in 10 second in-
crements from 10 to 160
seconds. The sequence
timer controls the op-
tional Auxiliary Se-
quence Relay No. 1
(ASR1).

MOD D07 (Kit Class 8804, Type MC-13)

PNEUMATIC OPTION BOARD - This option
board provides a pneumatic follower func-
tion plus a solid state run relay.

GOQURRET]
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Solid State
Run Relay

Sequence
Timing Relay
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3 to 15 psig. Input con-
nection 5MM (0.20") O.D.
male tubing slip on con-
nector. Maximum pres-
sure input is 45 psig.

Automatic start com-
mand for the controller
from an external 4-33vdc
signal.

Provides a selectable
timing range. The timing
range is switch ad-
justable in 10 seconds
increments from 10 to
160 seconds. The se-
quence timer controls
the optional Auxiliary
Sequence Relay No. 1
(ASR1).

3.22 DYNAMIC BRAKING (DB)

MOD D09 (Kit Class 8804, Type DB-XX)

Dynamic braking provides a means of rapid
deceleration or quick stopping by dissi-
pating motor rotational energy as heat in
the braking resistor. An electronic module
with a gate turn-off thyristor (GTO) &
resistor is included.

3.23 CONTROLLER MOUNTED PILOT “DE-

VICES®

MOD A10

Hand-Auto-
Selector
Switch

Start Push
Button

Stop Puysh
Button

Manual Speed
Potentiometer

MOD F10

Start Push
Button

SQUARE])

Class 9001, Type KS11B-
H2

Class 9001, Type KN 340
Legend Plate

Class 9001, Type KR1B-
H13

Class 9001, Type KN301
Legend Plate

Class 9001, Type KR1R-
H13

Class 9001, Type KN302
Legend Plate

Class 9001, Type K2107

Class 9001, Type KR1B-
H13

Class 9001, Type KN-301
Legend Plate

Stop Push
Button

Fast Stop®
Push Button

Manual Speed
Potentiometer
MOD H10

Hand-Off-Auto
Selector
Switch

Manual Speed
Potentiometer
MOD S10

Start Push
Button

Stop Push
Button

Manual Speed
Potentiometer

Forward-Reverse
Selector

Run-Jog
Selector
Switch

MOD F11

Forward-Reverse

Selector
Switch

MOD J11

Run-Jog
Selector
Switch

Section 3.0

Class 9001, Type(KR1R:
H13

Class 9001, Type KN-302
Legend Plate

Class 9001, Type KR1R-
H13

Class 9001, Type KN-399
(FAST STOP) Legend
Plate

Class 9001, Type K2107

Class 9001, Type KS43B-
H2

Class 9001, Type KN-360
Legend PLate

Class 9001, Type K2107

Class 9001, Type KR1B-
H13

Class 9001, Type KR1R-
H13

Class 9001, Type KN-302
Legend Plate
Class 9001, Type K2107

MOD BM1

Class 9001, Type KS11B-
H1

Class 9001, Type KN339
Legend Plate

Class 9001, Type KS11B-
H1

Class 9001, Type KN348
Legend Plate

Class 9001, Type KS11B-
H1

Class 9001, Type KN339
Legend Plate

Class 9001, Type KS11B-
H1

Class 9001, KN-348
Legend Plate
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MOD F16 emergency full speed operation ifi the
Drive Fail Class 9001, Type KT35 event the controller is out of service, a
Pillc‘)lt Liglh? s transfer delay timer and an AFC-Bypass
Class 9001, Type KN399 Selector Switch. NOTE: Combination
(DRIVE FAIL) starter does not include thermal overioad
MOD P16 heaters. Available with OMEGAPAK 3500
controllers only.
Power On Class 9001, Type KP35
Pilot Light i MOD B13 provides a ¢iretit breaker type
2:135;'93?21 O Y combination starterand MQD S13 provides
a fusible switch type combination starter.
MOD R16
Run Pilot Class 9001, Type KT35 3.2.6 POWER AND“GROUND BUS MOD A12
Light Class 9001, Type KN324 UL LAl g
Legend Plate Various combinations of power and ground
MOD S16 bus are available to permit the OMEGAPAK
35004controller to be arranged in a motor
Incomplete®  Class 9001, Type KT35 control center line-up. Power and ground
Sequence Pilot 555 9001, Type KN399 bus,matches that used in Square D Model
Light (INCOMPLETE  SE- 4'motoer control centers.
QUENCE) Legend Plate
@ For Option Board set-up procedure refer 3.2.7, METERS

3.24

3.2.5

17

to Section 5.2 of this service bulletin.

@ Limited by printed wiring board foil to 3
amperes continuous.

® Refer to wiring diagram section of this
service bulletin for terminal
connections.

@ Fast Stop must not be used withitwo
wire control or with automatic operation.
having a remote start contact.

® Drive Fail Pilot Light Option_gequires a
Drive Fail Relay (DFR).

® Incomplete Sequence Pilot Light Option
requires an Auxiliary Sequence Relay
No. 1 (ASR1).

OUTPUT ISOLATION CONTACTOR

MOD C13

Square D Class'8502 Type S Contactor
properly sized fogcontroiler maximum con-
tinuous® output “current. Includes a
200/230/460 - 420 volt control power
transformerwith 2 primary and one secon-
dary fuse. Available with OMEGAPAK 3500
controllers only.

ISOLATION & BYPASS CONTACTORS

MOD B13 & S13

Includes isolation contactor mechanically
and electrically interlocked with a full
voltage combination starter to provide

The meters described below are available
in kit form for remote mounting or factory
installed in the controller.

MOD A14 (Kit Class 8804, Type AM-1)

Analog Speed Meter - 3-1/2 inch meter with
indicating scale of 0-100% speed. This
meter is connected to the Main Control
Board. A 0-5vdc signal is used to drive this
meter.

MOD D14 (Kit Class 8804, Type DM-1) ®

Digital Speed Meter- 3-1/2inch meter selec-
table to indicate 0-100% speed or 0-1999
RPM (Maximum RPM indication is 1999).
This meter is connected to the same ter-
minal points as the analog meter (MOD
A14) described above.

MOD Ti15

Elapsed Time Meter - 3-1/2 inch meter with
indicating scale of 999999 hours max-
imum. This meter is connected to the Main
Control Board (refer to wiring diagram sec-
tion of this Service Bulletin).

MOD V15 (Kit Class 8804, Type AM-2)

Analog Voltmeter - 3-1/2 inch meter with in-
dicating scale of 0-125% of rated output
voltage. This meter is connected to the
main control board. A 0-5vdc signal drives
this meter.

GQUARET)
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MOD F15 (Kit Class 8804, Type DM-1) ®

Digital Voltmeter - 3-1/2 inch meter ad-
justable to read 0-100.0% of rated output
voltage. This meter is driven by the same
0-5 vdc signal as the analog voltmeter.

MOD A15 (Kit Class 8804, Type AM-3)
Analog Ammeter - 3-1/2 inch meter with in-
dicating scale to read 0-150% of rated con-
troller output current. This meter is con-
nected to the main controt board. A 0-Svdc
signal drives this meter.

MOD G15 (Kit Class 8804, Type DM-1) ®

Digital Ammeter - 3-1/2 inch meter ad-
justable to read 0-150.0% of rated controller
output current. This meteris driven by the
same 0-5vdc signal as the analog ammeter.

omegapak®
Adjustable Frequency Controller

3.2.8

8804-3

Section 3.0

REGENERATIVE BRAKING

Provides rapid deceleration or quick stop-
ping capability similar to Dynami€ Braking
but by returning motor rotational ener@y to
the ac line.

This option is available for separate mount-
ing when used with thesOMEGAPAK 1500
controller and can begmounted in the
OMEGAPAK 3500 controtlers.

@ The Class 8804 Type DM-1 meter can be
field adjusted tofdisplay speed, voltage
or current.

18
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ETTOLE

CONTROLLER NAMEPLATE
(ON REAR OF ELECTRONICS DOOR)

CONTROLLER ELECTRONICS
ACCESS DOOR

LIFTING PROVISIONS
{USE SPREADER BAR)

DISCONNECT SWITCH OPERATOR

SPACE FOR OPTIONAL PILOT DEVICES

SPACE FOR OPTIONAL METERS
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42 OMEGAPAK 3500 CONTROLLER — WITH ELECTRONICS DOOR OPEN

DISCONNECT SWITCH OPERATOR
SPACE FOR OPTIONAL METERS

OPTIONAL PILOT DEVICES

0
)
=
Q
o
O
|
1
m
r
7|
-
-
O
o
l—
=
@)
Q

(SEE 4.7 & 4.8 FOR DETAIL}
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OMEGAPAK 3500
CONTROLLER NAMEPLATE.

CONTROLLER
(SEE 4.4 FOR DETAIL)

SPACE FOR POWER BUS
(F USED)

OMEGAPAK 1500
CONTROLLER NAMEPLATE

OPTIONAL ISOLATIONAL/BYPASS

CONTACTOR DISCONNECT

AFC-OFF-LINE SELECTOR SWITCH
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BAFFLE PLATE
(REMOVE TO PULL INVERTER TO SERVICE POSITION) FAN RELAY
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45 GROUND BUS ACCESS — HEATSINK FAN REMOVAL
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46 GROUND BUS ACCESS — FAN BRACKET REMOVAL
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CLOSE-UP OF POWER INTERFACE BOARD
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INVERTER IN SERVICE POSITION
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410 CLOSE-UP OF INVERTER ASSEMBLY

SNUBBER CAPAEITORS
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(NOTE ORIENTATION MARK})
SNUBBER DIODE

REVERSE PARALLEL DIODE
(NOTE ORIENTATION MARK)

HEATSINK CLAMP

Section 4.0
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INITIAL START-UP PROCEDURE WITHOUT
OPTION BOARD

The OMEGAPAK controller has been tested
at the factory and should require only minor
adjustments to complete the field installa-
tion. This start-up procedure should be
followed step by step. In case of difficulty
refer to the TROUBLESHOOTING section of

main control board as required. See“Se¢-
tion 6.0, Figure 6.4. Refer to Section)8.0,
Snip-Out Resistor Placement chacrt, for
location of resistors.

G. The following adjustments ongthe main’
control board were factory set as follows.
Refer to Section 8.0, Rotentiometer Place-
ment chart, for location of potentiometers.
Do not adjust anyspotentiometers unless
directed in the Start-up procedure.

this service bulletin.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER
SUPPLY(S) TO THIS EQUIPMENT. WAIT FIVE
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFY THEY ARE ZERO. DO NOT SHORT
ACROSS CAPACITORS WITH VOLTAGE

+10VDC SUPPLY
ADJUST (P12

—10VDC SURPLY
ADJUST (P2)*

REGEN.CURRENT
LIMIT (P8)

MOTOR CURRENT
CIMIT(P4)

OVERLOAD

PRESENT.

29

WITH ALL INCOMING POWER REMOVED,
make the following equipment settings and
adjustment:

A. Verify that all equipment disconnect
means are open.

B. Connect the Control Power Transformer
primary taps of both control power {trans-
formers as illustrated in Section 60, Fig-
ures 6.1 and 6.2, for the system/ input
voltage. Refer to Section 4{0, OMEGAPAK
Controller Photo for logation,of the control
power transformers.

C. Connect the Control Power Transformer
primary taps for thellsolation Contactoror
Isolation and By:Rass Contactor (if used)
as illustrated im\Seetion 6.0, Figure 6.2, for
the system inputveoltage. Refer to Section
4.0, OMEGAPAK« ontroller Photo for loca-
tion of theacontrol power transformer.

D. Connect the Dynamic Braking Resistors (if
used) as‘llustrated in Section 11.0, Draw-
ing, 11.8.1, for the system input voltage.

E. Set selection switches SW1 through SW8
on'the main control board as required. See
Section 6.0, Figure 6.3. Refer to Section
8.0,Selection Switch Placement chart, for
location of switch.

THRESHOLD (P5)
GAIN ADJUST (P6)*

FREQUENCY CLOCK
OFFSET (P7)

HAND MINIMUM
SPEED (P8)

ACCELERATION TIME
(P9)

DECELERATION TIME
(P10)

SLIP COMPENSATION
(P11)

VOLTS/HERTZ TRIM
(P12)*

VOLTAGE BOOST (P13)

MAXIMUM SPEED (P14)

OFFSET NULL (P15)*

+10vdc

—10vdc

Maximum (futl
clockwise)

Maximum (full
clockwise)

Maximum (full
clockwise)

Optimized for controller
Disabled

Minimum 1.25 Hz (full
counterclockwise)

Maximum (full
clockwise)

Maximum (full
clockwise)

Minimum (full
counterclockwise)

Optimized for standard
motor

Minimum (full
counterclockwise)

60 Hz Output with
nominal speed ref.

Optimized for controller

* Designates potentiometers that have been factory
sealed. DO NOT ADJUST!

H. Place the Start switch (controller mounted
or remote mounted) to the off position.

I. Set the Manual Speed adjustment poten-
tiometer (controller mounted or remote
mounted) to minimum (full
counterclockwise).

J. Check wiring of input power panel ground,
motor, manual speed potentiometer (if
remote) and Start-Stop circuit connec-
tions, (if remote). Refer to Section 11.0 for
the controllier connection diagram and wir-
ing diagram for remote control operators
station.

GQUARRE])
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K. Verify that the incoming line voltage at the
line side of the disconnecting means is DANGER
within +10% to —5% of the controller HAZARD OF ELECTRICAL SHOCK OR BURN
nameplate input voltage. BEFORE SERVICING, TURN OFF POWER
SUPPLY(S) TO THIS EQUIPMENT. WAIT FIVE
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFY THAT THEY ARE_ZERO. DO NOT
DANGER SHORT ACROSS CAPACIFORS WITH
HAZARD OF ELECTRICAL SHOCK OR BURN VOLTAGE PRESENT.

CONTROLLER PANEL MUST BE PROPERLY

GROUNDED BEFORE APPLYING POWER.
CLOSE AND SECURE ENCLOSURE DOOR

O. Correct the directiomof motor rotation by
one of the following/methods:

BEFORE APPLYING POWER. 1. If a Forward-Reverse selector switch is
not used, place a jumper from TB1-22 to
TB1-27 omythe main control board.

WITH INCOMING POWER PRESENT 2. If aForward-Reverse selector switch is
usedj)ehange the contact arrangement
on the Forward-Reverse selector
switch. Refer to Section 11.0, wiring
diagrams, for controller mounted or
remote mounted pilot devices.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

CERTAIN ADJUSTMENTS AND TEST PRO-
CEDURES REQUIRE THAT POWER BE AP-

PLIED TO THIS CONTROLLER. WHEN WORK- RyReset the Manual Speed adjustment

ING WITH ENERGIZED EQUIPMENT, EX-
TREME CAUTION MUST BE EXERCISED AS
HAZARDOUS VOLTAGES EXIST. THE
ENCLOSURE DOOR MUST BE CLOSED AND
SECURED WHILE TURNING ON POWER;
OR STARTING AND STOPPING THIS
CONTROLLER.

GOURRET)

L. Close and secure the genclosure door.
Close the equipment disconnectmeans.
The Power On lamp (if used) should light.
Other lamps (if used)ymayybe tested by
pushing their lenses (if push,to test lamps
are used).

M. Open the electranics/compartment door to
verify that onlyLED’s (IL1) and (IL2) on the
Main Contrgl Board, and Neon lamp (IL1)
on theRower Interface Board are lighted.
Refer to Seetion 8.0, LED Placement Chart
for location of LED’s and Section 4.0, Con-
troller Photo, for location of Neon lamp.

N.Initiate the Start circuit. Slowly turn the
Manual Speed adjustment potentiometer
clockwise to accelerate the drive motor.
Check the direction of motor rotation. If
correct, proceed to step Q. If incorrect,
stop drive® . REMOVE ALL POWER!

potentiometer setting to minimum speed
(full counter clockwise). Close and secure
the enclosure door then, reapply power
and restart the controller.

Q. Slowly increase the Manual Speed adjust-
ment potentiometer setting to maximum
(full clockwise). The motor speed should
follow. If the motor will not accelerate refer
to Section 6.0, Controller Adjustments, for
setting of the Voltage Boost Potentiometer
(P13).

R. Check the maximum motor speed. Adjust
the Max Speed Potentiometer (P14) on the
main control board to obtain motor rated
speed.

S. Return the Manual Speed adjustment
potentiometer to minimum setting (full
counterclockwise). The motor speed®
should follow.

T. Slowly adjust the Hand Minimum Speed
Potentiometer (P8) on the main control
board to obtain the desired minimum
speed.

U. Using the Manual Speed adjustment
potentiometer adjust the motor speed for
the point of maximum motor current. (This
must not exceed the motor or controller
nameplate current.) Slowly turn the
Overload Threshold Adjust Potentiometer
(P5) on the main control board counter-
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clockwise until the Overload Timer LED
(IL11) lights. Now, slowly turn P5 clockwise
until the Overload Timer LED (IL11) just ex-
tinguishes. Then turn P5 an additional 5
degrees clockwise rotation.

NOTE: If the motor cannot be loaded refer
to Section 6.0, Controller Adjustments, for
alternate method of adjusting the Overload
Threshold Adjust Potentiometer (P5).

CAUTION

THIS CONTROLLER DOES NOT PROVIDE
OVERTEMPERATURE PROTECTION FOR THE
MOTOR AT ALL SPEEDS OR LOADING CONDI-
TIONS. A MOTOR THERMAL SENSOR IS
RECOMMENDED.

H

V. The Acceleration Time (P9) and Decelera-
tion Time (P10) potentiometers on the main
control board may be adjusted to suit in-
dividual applications. If a high inertia load
is present, then the drive may require ex-
tremely long times to decelerate if no
dynamic braking or regenerative control
options are used. If an overvoltage trip oc-
curs during deceleration, increase the
deceleration time setting.

W.This completes the initial start-up “pro-
cedure. The controller is now setup, for
most applications.

The settings listed above are suitable for
most applications. If your dpplication re-
quires different operatingqCharacteristics,
refer to Section 6.0, ControllerAdjustment, in
this service bulletin.

Abnormal Operation

Refer to Sectien 7.0f Diagnostic Indicating
Lights, if any of‘the“féllowing LEDs on the
main control board“are illuminated.

IL3 Undervoltage (UV)

IL4 Overvoltage (OV)

ILS Shoot Through (ST)

IL6 Ground Fault (GF)

IL7 \\Instantaneous Overcurrent (I0C)
158" Overload (OLD)

M9\ Overtemperature (OT)

IL10 Option Fault (OF)

11 Overload Timer (OLT)

IL13 Drive Lockout (DL)

omegapak®
Adjustable Frequency Controller

5.2

8804-3
Section 5/0

INITIAL START-UP PROCEDURE WITH OP:
TION BOARD

The OMEGAPAK controller has been tested
at the factory and should require only minor
adjustments to complete the field installa-
tion. This start-up procedure should be
followed step by step. Infcase of difficulty
refer to the TROUBLESHOOTING section of
this service bulletin.

DANGER

HAZARD OF ELECTRICAL'SHOCK OR BURN

BEFORE SERVICING,/TURN OFF POWER
SUPPLY(S) TO/THIS EQUIPMENT. WAIT FIVE
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFYYTHEY'ARE ZERO. DO NOT SHORT
ACROSS({ CAPACITORS WITH VOLTAGE

PRESENL.

WITHUALL INCOMING POWER REMOVED,
make the following equipment settings and
adjustment:

A. Verify that all equipment disconnect
means are open.

B. Connect the Contro! Power Transformer
primary taps of both control power trans-
formers as illustrated in Section 6.0,
Figures 6.1 and 6.2, for the system input
voltage. Refer to Section 4.0, OMEGAPAK
Controller Photo, for location of the con-
trol power transformers.

C. Connect the Control Power Transformer
primary taps for the Isolation Contactoror
Isolation and By-Pass Contactor (if used)
as illustrated in Section 6.0, Figure 6.2, for
the system input voltage. Refer to Section
4.0, OMEGAPAK Controller Photo, for loca-
tion of the control power transformer.

D. Connect the Dynamic Braking Resistors (if
used) as illustrated in Section 11.0, draw-
ing 11.8.1 for the system input voltage.

E. Temporarily place a jumper from TB1-89 to
TB1-91 on the option board. If TB1-89 and
TB1-91 not present on option board, dis-
regard this step.

F. Determine the type of option board in-
stalled and if the shutdown reference
(SPEED) mode of operation is used, then
proceed as follows:

COQUARET)



SERVICE BULLETIN omegapak® 8804-3
March, 1986 Adjustable Frequency Controller Section 50

Non-Isolated or Isolated Option Board K. The following adjustments on the main

SOURRET)

(Mod. A07, B0O7, C07)

Temporarily disconnect and isolate the
analog follower input signal wiring from
TB1 of the option board. Proceed to
Step G.

Pneumatic Option Board (Mod. D07)
Connect an automatic follower pneumatic
signal to the pressure sensor PS1. Proceed
to Step G.

Shutdown Reference (Speed) (if used)

The jumper between TB1-12 (+10vdc) on
the main control board and TB1-80 (Jog
Ref.) on the option board must be moved.
Remove one end of the jumper from TB1-80
(Jog Ref.) and re-connect to TB1-82 (Shut-
down Ref.) on the option board. Leave the
other end of the jumper connected to
TB1-12 (+ 10vdc) on the main control board.

. Set selection switches SW1 through SW8
on the main control board as required. See
Section 6.0, Figure 6.3. Refer to Section
8.0, Selection Switch Placement chart, for
location of switch. Temporarily set SW4 te
the open position. This will preyvent
nuisance shutdowns due to option ‘fault
when adjusting the MOD CO07 isolated
follower.

. Configure the snip-out resistors opgthe
main control board as required. Sée Sec-
tion 6.0, Figure 6.4. Refer t@,Seecticn 8.0,
Snip-Out Resistor Placementiygchart, for
location of resistors.

. Set selection switches}))SW11 through

SW1-4 or switches:sSWH&Sthrough SW1-8 on
the option board (if'used) as required. See
Section 6.0,“Rigure6.5. Refer to Section
8.0, Selection Switch Placement chart, for
location of#switch.

. Set selection switches SW2-1 through
SW2-4 on the option board for the Se-
quence Timing Relay (STR), time delay as
required (if used). See Section 6.0, Figure
66 Refer to Section 8.0, Selection Switch
Placement chart for location of switch. For
controllers equipped with check valves,
the incomplete sequence timing relay
must be set for a time greater than that re-
quired for the check valve to operate.

control board were factory set as{follows.
Refer to Section 8.0, Potentiometer Place-
ment chart, for location of potentiometers.
(Do not adjust any potentiometers unless
directed in the start-up procedure).

+10VDC SUPPLY +10vdc
ADJUST (P1)*

—10vDC SUPPLY =10vdc
ADJUST (P2)*

REGEN CURRENT Maximum (full
LIMIT (P3) clockwise)
MOTOR CURRENT Maximum (full
LIMIT (P4) clockwise)
OVERLOAD Maximum (full
THRESHOLDY(R5) clockwise)

GAIN ADJUSTy(P6)* Optimized for controller

FREQUENCY CLOCK Disabled
OFESET (R7)

HAND MINIMUM Minimum 1.25 Hz (full
SPEED (P8) counterclockwise)
ACCELERATION TIME Maximum (full
(P9). clockwise)
DECELERATION TIME Maximum (full
(P10) clockwise)
SLIP COMPENSATION  Minimum (full
(P11) counterclockwise)
VOLTS/HERTZ TRIM Optimized for standard
(P12)* motor

VOLTAGE BOOST (P13) Minimum (full
counterclockwise)

MAXIMUM SPEED (P14) 60 Hz Output with
nominal speed ref.

OFFSET NULL (P15)* Optimized for controller

* Designates potentiometers that have been factory
sealed. DO NOT ADJUST!

. The following adjustments on the option

board were factory set as follows. Refer to
Section 8.0 Potentiometer Placement
chart, for location of potentiometers. (Do
not adjust any potentiometers unless
directed in the start-up procedure).

ZERO (P3) (if used)* Optimized for Option
Board

MIN SP/OFFSET (P2)** Zero output with 3 PSI
input or zero offset.

* Designates potentiometers that havebeen factory
sealed. DO NOT ADJUST!
** Factory sealed on Pneumatic Option Board (MOD
D07) only.

Adjust the potentiometers on the option
board as follows:

SPAN 1 (P1) (if used) Minimum (full
counterclockwise)
SPAN 2 (P4) (if used) Minimum (full

counterclockwise)
JOG/SHUTDOWN REF  Minimum (Full
(P5) counterclockwise)
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M.Set the HAND-OFF-AUTO switch to
OFF®.

N.Set the MANUAL SPEED adjustment
potentiometer to minimum (full
counterclockwise)

O. Confirm that the Isolation-Bypass Unit (if

used) AFC-Off-Line selector switch is in
the OFF position.

P. Check wiring of input power, panel ground,
motor, manual speed potentiometer (if
remote) and Hand-Off-Auto circuit connec-
tions, (if remote). Refer to Section 11.0 for
the controller connection diagram and wir-
ing diagram for remote control station.

Q. Verify that the incoming line voltage at the

line side of the disconnecting means is
within +10% to —-5% of the controller
nameplate input voltage.

omegapak®
Adjustable Frequency Controller

DANGER

HAZARD OF ELECTRICAL SHOCK OR BURN

CONTROLLER PANEL MUST BE PROPERLY
GROUNDED BEFORE APPLYING POWER.
CLOSE AND SECURE ENCLOSURE DOOR
BEFORE APPLYING POWER.

WITH INCOMING POWER PRESENT

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

CERTAIN ADJUSTMENTS AND _TEST=PRO-
CEDURES REQUIRE THAT POWER"BE AP-
PLIED TO THIS CONTROLLER{WHEN WORK-
ING WITH ENERGIZED EQUIRMENT, EX-
TREME CAUTION MUST BE EXERCISED AS
HAZARDOUS VOLTAGES,  _EXIST. THE
ENCLOSURE DOOR MUST BE CLOSED AND
SECURED WHILE, TURNING ON POWER,
OR STARTING’ AND STOPPING THIS

8804-3
Section 5.0

Lamp (IL1) on the Power Interface Board.
Refer to Section 8.0, LED Placement chart,
for location of LED’s and Section 4.0 Con-
troller Photo, for location of Neon lamp.

NOTE: It is possible that LED (IL10) on the
main control board may be lighted if an
isolated follower (MOD_CO07) board is be-
ing adjusted.

T. If anlsolation-Bypasstunitis not used pro-
ceed to Step X.

U. If the Isolation:Bypass unit is used, turn
the AFC-Off-Lineselector switch to the
Line positionihylf necessary, adjust the
disconnect “means trip setting to the
lowest value that will not result in
nuisance,tripping. The motor should ac-
celerate to full speed. Check the motor
rotation”If it is incorrect, stop the drive by
turning the AFC-Off-Line selector switch
tonQff. REMOVE ALL POWER!

V., Correct the phase sequence of the motor
by reversing motor leads T1 and T2 at the
output of the Isolation-Bypass unit. Reap-
ply power.

W.Turn the Isolation-Bypass unit (if used)
AFC-Off-Line selector switch to AFC.

X. Close and secure the enclosure door. Turn
the Hand-Off-Auto® Selector Switch to
Hand. Slowly turn the Manual Speed
adjustment potentiometer clockwise to
accelerate the drive motor. Check the
direction of motor rotation. If correct, pro-
ceed to Step AA. If incorrect, stop
drive®. REMOVE ALL POWER!

DANGER

CONTROLLER.

33

R. Close and“sécure the enclosure door.
Close the equipment disconnect means.
The Power On lamp (if used) should light.
Other lamps (if used) may be tested by
pushing their lenses (if push to test lamps
arewsed).

S. Verify that only the following lamps are

lighted: LED’s (IL1) and (IL2) on the Main
Control Board, IL2 (if used), IL3 (if used)
and IL7 on the Option Board and Neon

HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER
SUPPLY(S) TO THIS EQUIPMENT. WAIT FIVE
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFY THAT THEY ARE ZERO. DO NOT
SHORT ACROSS CAPACITORS WITH
VOLTAGE PRESENT.

Y. Correct the direction of motor rotation by
one of the following methods:

1. If a Forward-Reverse selector switch is
not used, place ajumper from TB1-22 to
TB1-27 on the main control board. Pro-
ceed to Step AA.

GQURRET]
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2. If a Forward-Reverse selector switch is
used, change the contact arrangement
on the Forward-Reverse selector switch.
Refer to Section 11.0, wiring diagrams
for controller mounted or remote pilot
devices.

. Reset the Manual Speed adjustment

potentiometer setting to minimum speed
(full counterclockwise). Close and secure
the enclosure door then, reapply power
and restart the controller.

AA. Slowly increase the Manual Speed ad-

BB.

CC.

DD.

EE.

SGQUARE

justment potentiometer setting to max-
imum (full clockwise). The motor speed
should follow. If the motor will not ac-
celerate refer to Section 6.0, Controller
Adjustment, for setting of the Voltage
Boost Potentiometer (P13).

Check the maximum motor speed. Ad-
just the Maximum Speed Potentiometer
(P14) on the main control board to obtain
motor rated speed.

Return the Manual Speed adjustment
potentiometer to minimum setting (full
counterclockwise). The motor speed®
should follow.

Slowly adjust the Hand Minip#dm Spéeed
potentiometer (P8) on the main control
board to obtain the desired“minimum
speed.

Using the Manual®Speed adjustment
potentiometer adjust the motor speed
for the point of maximuym motor current.
(This must not exceed the motor or con-
troller nameplate_current.) Slowly turn
the Oyerload“Threshold Adjust Poten-
tiometer (PS) on the main control board
counterglockwise until the Overload
Timer LEDYIL11) lights. Now, slowly turn
P5 clockwise until the Overload Timer
LED (IL11) just extinguishes. Then turn P5
an additional 5 degrees clockwise
rotation.

NOTE: If the motor can not be loaded
refer to Section 6.0, Controller Adjust-
ment, for alternate method of adjusting
the Overload Threshold Adjust Poten-
tiometer (P5).

D

omegapak® 8804-3

Adjustable Frequency Controller Section 5.0

FF. The Acceleration Time (P9) and Decelera-
tion Time (P10) Potentiometerswonathe
main control board may be adjustéed to
suit individual applications. If ashigh in-
ertia load is present, then the drive may
require extremely long times to deceler-
ate if no dynamic braking or regenerative
control options arg used. If an over-
voltage trip occlurs daring deceleration,
increase the deceleration time setting.

GG.Turn the Hand-Off-Auto® switch to
Auto. Proceedito the section which cor-
responds“to the type of option board
installed?

CAUTION
THIS CONTROLLER DOES NOT PROVIDE
OVERTEMPERATURE PROTECTION FOR THE
MOTOR AT ‘ALL SPEEDS OR LOADING CONDiI-
TIONS», Ay, MOTOR THERMAL SENSOR IS
RECOMMENDED.

GGA. Pneumatic Option Board Mod. D07 (Kit
Class 8804, type MC-11)
Apply a 0% automatic follower
pneumatic (3 PSIG) signal to the
pressure sensor (PS1). The drive should
accelerate to minimum speed. Increase
the signal to 15 PSIG. The motor speed
should increase to rated speed. Pro-
ceed to Step HH.

GGB. Isolated Option Board Mod. C07 (Kit
Class 8804, type MC-12)
Refer to the two paragraphs below for
the type of analog follower input signal
used.

“Zero-Based Signal” (Zero Offset)

A Zero-based signal is an analog
follower input signal that does not use
an offset level. A 0-10V signal is one
form of a zero-based signal.

Apply 0% of the zero-based follower in-
put signal to TB1-75 (+) and TB1-74 (-)
(dc current input) or TB1-71 (+) and
TB1-74 (-) (dc voltage input) orTB1-73
and TB1-72 (ac voltage input). The drive
should accelerate to intermediate
speed. Adjust P2 (MIN SP/OFFSET) on
the option board for the desired mini-
mum motor speed. Increase the analog
follower input signal to 100% of the
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GGC.

zero-based signal. The drive should ac-
celerate to intermediate speed. Adjust
P1(SPAN 1) on the option board for the
rated motor speed. Proceed to Step HH.

“Live Zero” (Offset) Signal (Above Zero
Offset)

A live-zero signal is an analog follower
input signal that uses an offset level.
A 4-20 MA signal is one form of a live-
zero signal.

For adjustment purposes, an equivalent
zero-based signal must be used. To
create this signal, subtract the offset
from the “Live Zero” signal (ie. a 4-20
MA signal will be converted to a 0-16
MA signal). Use the proper equivalent
zero based signal in the following
procedure:

Apply 0% of the equivalent zero-based
analog follower input signal to TB1-75
(+) and TB1-74 (dc current input) or
TB1-71 (+) and TB1-74 (-) (dc voltage
input) or TB1-73 and TB1-72 (ac voltage
input). The drive should accelerate to
intermediate speed. Adjust P2, (MIN
SP/OFFSET) on the option boardyto
obtain absolute minimum motopspeed:
Increase the analog follower /nput
signal to 100% of the equivalentyzero-
based signal. The drive (should ac-
celerate to intermediate‘speedfAdjust
P1 (SPAN 1) on the option board for the
rated motor speed."Atthis,point, a “Live
Zero” signal is necessary,to complete
the adjustment. [Decrease the analog
follower input signal ta'the live-zero off-
set level. Readjust P2 (MIN SP/OFFSET)
to obtaingthedesired minimum speed.
Proceed to'Step HH.

Non-Isglated Option Board (with or
without Run Relay) (Mod A07, B07) (Kit
Class 8804, Type MC-11) or (Kit Class
8804, JJype MC-14)

Fhe non-isolated option board can be
used with a potentiometer input,
voltage input, or current input. If the in-
put signal is isolated from ground,
minimum speed/offset adjustments
and span adjustments may be made.

omegapak®
Adjustable Frequency Controller
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The set-up procedure for two of*the
most common input strategies is
described below. For input sighalstnot
described below, refer to Section 6:2.3.
for set-up adjustment.

“Zero Based” Signal (Zero Offset)

A zero-based signaf’is_an analog input
that does not use anfoffset level. A 010
volt signal from a‘poténtiometer is one
form of a zergfbased¥signal. Zero volts
input may be /adjusted for absolute
minimum SpeedsOr a minimum speed
greater than absolute.

With(the%eontroller deenergized, con-
nect as K ohm potentiometer as shown
in Figure 51 and remove snip out
resistor R92 from the option board.
Energize the controller. Turn P2 (Min
SPJOFFSET) full CW. Turn the input
potentiometer full CW and adjust P4
(SPAN 2) for base (60 Hz) speed. Turn
input potentiometer full CCW and ad-
just P2 (MIN SP/OFFSET) CCW until the
desired minimum speed is obtained.

“Live Zero” (Offset) Signal (Above Zero
Offset)

A live zero signal is an analog input
signal that uses an offset level. For
example, a 2 to 10 V voltage supply
could be used to control the output
from absolute minimum speed to base
speed. For this application, the supply
must be connected as shown in
Figure 5.2.

Turn P2 (MIN SP/OFFSET) full CW.
Apply 0% of live zero reference as
measured from TB1-71 to test point TP4
on the option board (refer to Section 8,
Figure 8.2 to determine the location of
TP4). Adjust P2 (MIN SP/OFFSET) CCW
until zero volts is measured from TB1-71
to TP4. Apply 100% of live zero reference
as measured from TB1-71 to TB1-74 and
adjust P4 (SPAN 2) for base (60 Hz)
speed.

Turn the Hand-Off-Auto® selector
switch to Off. If check valve limit
switches (pumping applications only) are
used, the drive will continue to run when
the Hand-Off-Auto® switch is switched
Off until the check valve closes or until
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the Incomplete Sequence Timer times
out (if used). The drive speed during this
time is controlled by P5 (JOG/SHUT-
DOWN REF.)on the option board. Adjust
P5 (JOG/SHUTDOWN REF) to obtain the
desired shutdown speed.

1. Return SW4 to the closed position. If an-
nunciation only of option faults is
desired, SW4 can be left in the open posi-
tion. Refer to Section 6, Figure 6.3 for a
description of main control board switch
functions.

JJ. Turn the Jog/Run selector switch (if
used) to Jog. Depress the Start push but-
ton to run the drive. The drive speed at
this time is controlled by the option
board. Adjust P5 (JOG/SHUTDOWN REF)
to obtain the desired Jog speed. After
the drive has stopped, REMOVE ALL
POWER!

omegapak®

8804-3

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER
SUPPLY(S) TO THIS EQUIPMENT. WAIT "5
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFY THAT THEY ARE ZERO. DO NOT
SHORT ACROSS CAPACITORS WITH
VOLTAGE PRESENT.
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Remove all the jumpersdnstalled in Step
E. Reconnect any wires removed in Step
F. Confirm that all wiring,is per the op-
tion board used. Refer{to Section 11.0,
Option Board Wiring, Diagrams.

Adjustable Frequency Controller Section 5/0

KK. This completes the initial start-upfand

adjustment procedure. The controller is
now set for most applications. lfsyourap-
plication requires different operational
characteristics, refer to Section 6:0¢Con-
troller Adjustment Description, in this
service bulletin.

Abnormal Operation

Refer to Sectiony 7.0, Diagnostic In-
dicating Lights,.if any of the following
LED’s on the Main‘€ontrol Board or Op-
tion Board are"illuminated.

A. Underveltage (UV)

B. Ovenrvoltage (OV)

C.Shoeot “Through (ST)

By Ground Fault (GF)

E. Instantaneous overcurrent (I0C)

F-“@verload {OLD)

G./Overtemperature (OT)

H. Option Fault (OF)

I. Overload Timer (OLT)

J. Drive Lockout (DL)

@® The drive may require as long as 60

seconds to decelerate or stop. If a high
inertia load is present, then the drive
may require extremely long times to
decelerate unless the Dynamic Braking
or Regeneration Unit options are
installed.

@ |If pump check valve limit switches are

used the drive will continue to run, un-
til the check valve closes, when the
Hand-Off-Auto® selector switch is
turned to Off.

The Hand-Off-Auto selector switch may
not always be used. Refer to Section
1.0, for other control configurations,
either controller mounted or remote
mounted.

SQUARE]
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6.0 CONTROLLER ADJUSTMENTS 2. Set the selection switches SW1, SW2,

A number of adjustments have been pro-
vided in the OMEGAPAK controller for
modifying the controller operating
characteristics. These adjustments include
Printed Wiring Board mounted Selection
Switches, Snip-Out Resistors and Poten-
tiometers. If the controller contains op-
tional equipment there may be ad-
justments associated with these too. Each
adjustment is described in the following
paragraphs.

CAUTION

DO NOT CHANGE THE POSITION OF ANY
PRINTED WIRING BOARD SWITCH OR REMOVE
ANY PRINTED WIRING BOARD WITH THE DRIVE
RUNNING. TO DO SO MAY CAUSE AN EQUIPMENT
MALFUNCTION.

6.1

6.1.1

GUURARET]

MAIN CONTROL BOARD ADJUSTMENTS

The adjustments on the main control board
are:

INPUT VOLTAGE SELECTION

INPUT FREQUENCY SELECTION
CONTROLLER FAULT LOCKOUT SELEGHON
ACCEL/DECEL TIME RANGE SELECTION
MAX. OUTPUT FREQUENCY SELEETION
POTENTIOMETER ADJUSTMENTS

INPUT VOLTAGE SELECTION

The controlleris factory setito operate from
460vac. To operate"the OMEGAPAK con-
troller from 200vac4or230vac, the control
power transformerswmjumper connections
and selegtion, switches must be reposi-
tioned. If optionaldsolation or isolation and
by-pass contactor or dynamic braking unit
is used, there“are wiring jumper changes
necessary to operate from 200vac or
230vac. The procedure is as follows:

1.%Reconnect the control power trans-
formers jumper connections for the
desired system input voltage as illus-
trated in Figures 6.1 and 6.2. (Refer to
Section 4.0, Controller Photo, for control
power transformer locations).

SW3, SW6, SW7, and SW8 on the main
control board for the desired system
input voltage, motor voltage, and,motor
base frequency as illustrated in Figure
6.3. Additional system configurations
are available as shown in Figure 6.7.
(Refer to Section 8.0f selection switch
placement chartgmain€ontrol board, for
selection switch logation).

FIGURE/(6.1/(A)

CONTROL TRANSFORMER CONNECTION
ELECTRONICS"@ONTROL POWER (T1)
SYSTEM INPUT |/PRIMARY JUMPER
VOLTAGE TAPS CONNECTIONS
200 HY, H5 H1 TO H4, H2 TO H5
230 H1, H6 H1 TO H4, H3 TO H6
460 H1, H6 H3 TO H4

FIGURE 6.1 (B)

of o

TERMINAL & JUMPER LOCATIONS

460V OPERATION

FIGURE 6.1 (C)

SECGNDARY

W W W

HI

H2 Ha Ha (15} H6

PRIMARY

CONNECTION DIAGRAM
460V OPERATION
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FIGURE 6.2 (A)

CONTROL TRANSFORMER CONNECTION FANS
AND PRECHARGE CONTACTOR CONTROL POWER (T2)
SYSTEM INPUT | PRIMARY | SECONDARY JUMPER
VOLTAGE TAPS TAPS CONNECTIONS
200 H1, H4 X1, X3 H1 TO H3, H2 TO H4
230 H1, H4 X1, X2 H1 TO H3, H2'TO H4
460 H1, H4 X1, X2 H2 TO H3

FIGURE 6.2 (B)

© @

B o
O 1z T2 x2 @
O xz3 O

© ©

TERMINAL AND JUMPER LOCATIGNS
460V OPERATION

FIGURE 6.2 (C)

(H1) {H3) (H2) (H4)

T2

(X3) (X2)
(X1)

CONNECTION DIAGRAM
460V OPERATION
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3. If optional isolation or isolation and by:
pass contactors are used withythe
OMEGAPAK 3500 controllers,theificon-
trol power transformer jumpernconnec-
tions must be reconnected to operate
from 200vac or 230vac as illustrated in
Figure 6.2. (Referto Section 4.0, OMEGA-
PAK Controller Photo, for control powet
transformer loéations)

4. If optional dymamic¢ braking unit is used
with the OMEGAPAK controller, the
dynamicqbraking resistors must be
reconpectedsto operate from 200vac or
230vac. (Refer to Section 11.0, drawing
11.8.1, for resistor connections).

INPUT FREQUENCY SELECTION

Thecontroller is factory set to operate from
60 Hertz power. To operate the controller
from 50 Hertz power, four (4) Main Control
Board Snip-Out Resistors (R28, R25, R152,
R15) must be removed as illustrated in
Figure 6.4. (Refer to Section 8.0, Snip-Out
Resistor Placement chart, Main Control
Board, for snip-out resistors location).

CONTROLLER FAULT LOCKOUT SELEC-
TION

The controller is factory set to Lockout, re-
quiring manual reset, on the first fault
detected. Controller faults that will cause
lockout are:

Overvoltage (OV)

Shoot Through (ST)

Ground Fault (GF)

Overload (OLD)

Instantaneous Overcurrent (I0C)

Overtemperature (OT)

Option Fault (OF)

If first fault lockout is not desired, the con-
troller can be set up for second fault lock-
out. When the controller is set up for sec-
ond fault lockout operation, the drive will
stop for 5 seconds, or the duration of the
fault (whichever is longer), upon the first
fault then restart automatically if two-wire
control is used. If a second fault occurs
within 65 seconds after the first fault the
drive will stop and lockout.
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To adjust the controller for two fault opera-
tion, one (1) Main Control Board Snip-Out
Resistor (R172) must be removed as illus-
trated in Figure 6.4. (Refer to Section 8.0,
Snip-Out Resistor Placement chart, Main
Control Board, for snip-out resistor
location).

NOTE: All controller faults can be manual-
ly reset by depressing the Reset Button
(PB1) on the main control board (see com-
ponent placement chart for PB1 location)
or by interrupting power to the controller
input.

An undervoltage (UV) trip condition will
stop the drive but will not cause a con-
troller lockout. After the undervoltage (UV)
fault subsides the drive will immediately
restart on two wire control systems. Sys-
tems with three wire control will require a
manual restart.

ACCEL/DECEL TIME RANGE SELECTION

The controller is factory set for anAccell
Decel Time Range Selection of 1 to%0
seconds. If longer accel/decel timesyare
desired, the controller must be adjysted.

To adjust the controller for%0sto 60
seconds accel/decel timg range, one (1)
Main Control Board Selection. Switch (SW5)
must be set as illustrated in” Figure 6.3.
(Refer to Section 8{0, Selection Switch
Placement chart, Main Control Board, for
selection switchglogation).

NOTE: After the¥Accel/Decel Time Range
has beehn selected, individual acceleration
and deceleration times are adjustable by
potentiometers. (Refer to Section 6.1.6,
Potentiometer Adjustments).

MAXIMUM OUTPUT FREQUENCY SELEC-
TION

The controller is factory set for 60 Hertz
maximum output frequency. If higher out-
put frequencies are desired, the controller
must be adjusted.

omegapak® 8804-3
Adjustable Frequency Controller Section 6.0

CAUTION

SOME MOTORS AND/OR LOADS MAY _NOT.BE
SUITED FOR OPERATION AT HIGHER THAN
NAMEPLATE MOTOR SPEED AND FREQUENGCY. TO
AVOID DANGER OF OVERSPEED, CONSULT THE
MOTOR MANUFACTURER AND EQUIPMENT
MANUFACTURER BEFORE OPERATING THE
MOTOR ABOVE 60 HERTZ.

After determining™that“the motor and its
load are suitable for operation with an out-
put frequencyagreater than 60 Hertz, the
maximum outputifrequency range can be
selected.

To adjustithe controller for 90 Hertz or 120
Hertz maximum output frequency, certain
main control board snip-out resistors must
beremoved. For 90 Hertz maximum output
frequency, Snip-Out Resistor (R251) must
be,removed as illustrated in Figure 6.4 and
the Maximum Speed (MSD) potentiometer
must be adjusted as described in Section
6.1.6. For 120 Hertz maximum output fre-
quency, Snip-Out Resistors (R250 and R251)
must be removed as illustrated in Figure
6.4 and the Maximum Speed (MSD) poten-
tiometer must be adjusted as described in
Section 6.1.6. (Referto Section 8.0, Snip-Out
Resistor Placement chart, Main Control
Board, for snip-out resistor location).

When the maximum output frequency has
been selected, the connected motor will
have the capability of driving a constant
torque load to 60 Hertz and a load where
the torque decreases as a function of the
(V/IHz)? from 60 Hertz to 90 Hertz or 120
Hertz.

Some applications may require constant
torque output of the motor to 90 Hertz or
120 Hertz. For these applications the con-
troller input voltage must be 460V ac, with
a motor connected for 230V ac. The con-
troller output must be rated for the 230V ac
connected motor nameplate rated current.

To adjust the controller for constant torque
applications operating above 60 Hertz out-
put frequencies, one (1) Main Control Board
Selection Switch (SW2) must be reposi-
tioned as illustrated in Figure 6.3. (Refer to
Section 8.0, Selection Switch Placement
chart, Main Control Board, for selection
switch location).
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FIGURE 6.3
MAIN CONTROL BOARD DIP SWITCH SETTINGS
Switch Function
Accel/Decel Range Select
110 Sec. (Adjustable) 10-60 Sec. (Adjustable)

SW5 x* (0]

Controller Input/Motor Nameplate (Base) Voltage Select

Input (V) 200 230 230 460 460 460 460@
Base (V) 200 200 230 200 230 400 460@

SWi1 X X X X X o) (o)
SW3 X X (0] X (0] O o
SW6 (0] O (0] X X X x*
SW7 (0] (@) (0] (0] (0] X o*

Volts Per Hertz Characteristic
Sw2 Base Voltage At Base Freq. Base Va@itage At2X Base Freq.

X* (0]
SwW8 Nameplate (Base) Frequency Select®
60 Hertz 50 Hertz
X* (0]

Drive Stop On Option Fault

Dynamic braking unit, regen unit and/or option card | Dynamig¢ybraking unit, regen unit and/or option card
failure will annunciate and stop drive upon fault. failuretwillionly annunciate fault.

Sw4 X* (0]

@ This switch setting also applies to 380 volts input and a 380 V motarylt is necessary to select 50 Hertz operation on SW8 to
get the correct volts/Hertz relationship and adjust potentiometer P14, maximum speed (MSD) per section 6.1.6 to achieve a base
frequency of 50 Hertz.

® Operation from a 50 Hertz supply also requires removal of snip=out resistors per section 6, Figure 64.

Typical Printed Wiring Board Switch
On 1 2 3 2 5 6 7 & Depress this end to close (ON) sWitch X = Closed Switch (ON)
(e]

= Open Switch (OFF)
* = Factory Setting

Oft Depress this end to open (OFE)switch
FIGURE 6.4
MAIN CONTROL BOARD SNIP-OUT RESISTORS
Snip-Out Resistors Fungction Condition
R28 50 Hz or 604z Installed: 60 Hz operation
R25 operation ® Removed: 50 Hz operation
R152
R15
R172 One.ar twoyfault lockout — all | Installed: Drive will lockout upon one fault.
faults execept UV and Regen. Removed: Drive will stop for5 sec. upon 1st fault and will lockout
upon 2nd fault occurring 65 sec. after 1st fault.
R251 Narmalizing maximum speed | Installed: With both resistors installed maximum output fre-
R250 quency is 60 Hz.
Removed: R251-90 Hz maximum
R251 and R250-120 Hz maximum.
R299 FCT linearity adjust Installed: P7 (OFC) has no effect on circuit.
Removed: P7 (OFC) may be adjusted to cancel offset in FCT
reference.
R373 Power-up delay Installed: 1.5 sec. delay.
Removed: 6.5 sec. delay.
R420 Drive Restart after regen unit | Installed: Drive will restart immediately after fault subsides.
failure Removed: Drive will restart 5 sec. after fault is initiated or
immediately after fault subsides (whichever is longer).
R169 Hand reference input Installed: Single ended input with minimum potentiometer.
Note: R317 must not be present.
Removed: Differential input.
Note: R317 must be installed.

@, Switch SW8 on the the main control board must also be positioned per Figure 6.3 if a 50 Hertz base frequency is also desired.
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6.1.6 POTENTIOMETER ADJUSTMENTS

The potentiometer adjustments were fac-
tory set as described in the initial start-up
procedure. Certain potentiometers are not
expected to ever require adjustment. These
have been factory sealed.

If further adjustments are necessary, ad-
just potentiometers one at a time in the
following order.

P14- Maximum Speed (MSD) — This po-

tentiometer is used to control the
controller output frequency when the
Manual Speed potentiometer (con-
troller mounted or remote mounted)
is set at its maximum level (full
clockwise). This potentiometeris fac-
tory set so that the output frequency
will be 60 Hertz when the Manual
Speed potentiometeris set full clock-
wise. The Maximum Speed (MSD)
potentiometer has an adjustment
range of 40 Hertz to the selected max-
imum output frequency.

The maximum controlier output fre:
quency is selectable between 40 to'60
Hertz, 90 Hertz or 120 Hertz. (40:50
Hertz, 75 Hertz or 100 Hertz if 260 H2
base frequency is selected per See-
tion 6 Figures 6.3 and 6.4.) Refegto
Section 6.1.5, Maximum Output Fre-
quency Selection, in this sefvice
bulletin.

The Maximum Speed (MSD) poten-
tiometer must bejadjusted if a max-
imum frequencysotherthan 60 Hertz
is required. [Clockwise rotation
increases outputyfrequency.

CAUTION

SOME MOTORS AND/ORLOADS MAY NOT BE
SUITED FOR OPERATION AT HIGHER THAN
NAMEPLATE MOTOR SPEED AND FREQUENCY. TO
AVOID DANGER OF\OVERSPEED, CONSULT THE
MOTOR MANUFACTURER AND EQUIPMENT
MANUFACTURER BEFORE OPERATING THE
MOTOR ABOVE 60 HERTZ.

PZ.

GQUARRET]

Frequency Clock Offset(OFC) — This
potentiometeris used to improve the
linearity of output frequency vs input
speed reference. For most applica-
tions, improved linearity is not
required; however, should greater

omegapak®
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linearity be required, the OFC poten:
tiometer and the MSD potentiometer
may be used to trim offset and¢gain
errors in the voltage to frequency
conversion.

ADJUSTMENT PROCEDURE

A. Snip-out resistorrR299 must be
removed before the OFC potenti-
ometer has,any, effect on circuit
operation. Place the OFC poten-
tiometer at midscale.

B. Determine the voltage to frequency
gonversion required. For example,
a 10 VWinput that would produce
60°Hz on the motor would be a
voltage/frequency ratio of 1/6.

C. Remove the T1, T2, and T3 motor
leads from the controller.

D. Connect a frequency counter from
TP7 to TP12. (Note: TP designates
test point. Refer to Section 8,
Figure 1 for the location of test
points.) This is a 0 to 10 V signal
with a 1 to 2 microsec logic low
pulse occurring 3360 times acycle
of motor frequency. Connect a
voltmeter (0 to 20 VDC) from TB1-2
to TP12.

E. Energize the controller. Turn the
manual speed potentiometer full
CW. Adjust the maximum speed
(MSD) potentiometer until the fre-
quency measured at TP7 equals f,
as calculated below.
f1 = —3360x (voltage at TB1-2 to TP12) /

{voltage to frequency ratio)

F. Turn the manual speed poten-
tiometer CCW until the voltage,
measured from TB1-2 to TP12
equals V: as calculated below.

V: = -3.5 x (voitage to frequency ratio)

G.Adjust the OFC potentiometer
until a frequency of 11.76 KHZ is
measured.

H.Repeat step E if necessary.

P11-Slip Compensation (SC) — This ad-

justment potentiometer is used to im-
prove motor speed regulation. Adjust-
ment range covers 0 to 3% of max-
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imum controller output frequency.
The Slip Compensation (SC) potenti-
ometer can be adjusted to provide
speed regulation up to +0.5% of
base speed of a standard NEMA
design B squirrel cage motor for
operation from 1.25 to 60 Hertz.

This potentiometer is factory set for
zero (0) slip compensation. If im-
proved speed regulation is not re-
quired, this potentiometer should not
be adjusted.

If improved speed regulation is re-
quired, this potentiometer must be
adjusted. The adjustment procedure
must be followed:

ADJUSTMENT PROCEDURE

A. Energize the controller with no
load on the motor and adjust the
Manual Speed potentiometer (con-
troller mounted or remote
mounted) to the motor base (60
‘Hertz) maximum speed position.
Measure the actual motor shaft
speed and record the value.

Note: For controllers adjusted for
extended constant torque opera-
tion (refer to Section 6.1.5, Max-
imum Output Frequency Selec-
tion), adjust the Manpt@al Speed
potentiometer togthe, maximum
speed position.

B. Load the motor

C. Measure the motor shaft speed
with the load,applied and adjust
the SlipgCompensation (SC) po-
tentiometer so that the speed
matches, the value recorded in
StepA.

If “thef Slip Compensation (SC)
potentiometer is not adjusted cor-
rectly, the motor output will
oscillate. Do not attempt to operate
the controller if the condition
exists.

P13- Voltage Boost (EB) — This poten-

tiometer increases the Volts per Hertz
(VIHz) ratio at frequencies 20 Hertz
and below. In high starting torque or

rapid acceleration applications the
V/Hz ratio must be increased, at, low
frequencies to compensate for IR
losses in the motor windings./This
potentiometer is factory set for zero
(0) voltage boost. If the motor ac-
celerates normally, this poténtiometer
should not be adjisted.

If the motorwillfmot accelerate nor-
mally, this/potentiometer must be
adjusted.

Energize'the controller with the motor
loaded“and adjust the Manual Speed
potentiometer (controller mounted or
remote” mounted) to the maximum
speed position. Turn the Voltage
Boost (EB) potentiometer clockwise
until the motor accelerates. Do not
turn the potentiometer any further
than necessary to accelerate the
motor.

NOTE: If the VOLTAGE BOOST (EB)
potentiometer is set too high, the
controller will lock up in current limit
and inhibit the acceleration ramp. If
this condition occurs it will be
necessary to reduce the setting of the
Voltage Boost (EB) potentiometer un-
til the motor will accelerate.

P8- Hand Minimum Reference (HMR) —
This potentiometer controls the
minimum speed the motor will run,
when the Manual Speed poten-
tiometer (controller mounted or
remote mounted) is set at minimum
level  (full counterclockwise). This
potentiometer is factory set to pro-
duce an output frequency of 1.25
Hertz when the Manual Speed poten-
tiometer is set full counterclockwise.
The Hand Minimum Reference (HMR)
potentiometer has an adjustable
range of 1.25 Hertzto 50% of the con-
troller maximum operating frequency.

CAUTION
THIS CONTROLLER DOES NOT PROVIDE OVER-
TEMPERATURE PROTECTION FOR THE MOTOR AT
ALL SPEEDS OR LOADING CONDITIONS. A
MOTOR THERMAL SENSOR IS RECOMMENDED.
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The minimum speed is set by rotating
the Manual Speed potentiometer to
the minimum level (full counterclock-
wise) and adjusting the Hand
Minimum Reference (HMR) clockwise
for desired minimum motor speed.
The Maximum Speed (MSD) poten-
tiometer and snip out resistors for ex-
tended frequency range operation will
affect the Hand Minimum Reference
(HMR) setting, therefore the con-
troller maximum frequency output
should be preset before adjusting the
Hand Minimum Reference (HMR)
potentiometer.

Acceleration Time (ACC) — The po-
tentiometer controls the amount of
time for the output frequency to in-
crease from 1.25 Hertz to 60 Hertz.
The time is adjustable in two ranges,
1 to 10 seconds and 10 to 60 seconds.
The timing range is controlled by a
selection switch on the main control
board. Referto Section 6.1.4, Accelera-
tion/Deceleration Time Range Selec-
tion. This potentiometer is factory set
for 10 second acceleration time!

If output frequencies above 60 Hertz
have been selected the acceleration
timing range will change. (The ac-
celeration timing range will be:

Maximum Output Acceleration

Frequency Selection Timing Range

1.25-90 Hertz 1.5 19,15 sec. and 15
to 90 sec.

210°20 sec. and 20
to 120 sec.

1.25-120 Hertz

With the moton stopped, turn the
Manual‘Speedspotentiometer to the
maximum sSetting. Start the motor
and observe the length of time that it
takesjtoaccelerate to full speed.
Clockwise rotation of the Accelera-
tion Time (ACC) potentiometer in-
creases acceleration ramp time.

Deceleration Time (DEC) — This
potentiometer controls the amount of
time for the output frequency to
decrease from 60 Hertz to 1.25 Hertz.
The Deceleration Time (DEC) poten-
tiometer operates in the same man-
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ner as the Acceleration Time((ACGC)
potentiometer. This potentiometersis
factory set for 10 second deceleration
time.

If output frequencies above 60 Hertz
have been selected the deceleration
timing range will ghange in the same
manner as listed fof'the Acceleration
Time (ACC) potentiometer.

With the mgotortunning at full speed,
stop the motor and observe the
length of%time that it takes to
decelerate to zero speed. Clockwise
rotation. of the Deceleration Time
(DEC) potentiometer increases
deceleration time.

If a/high inertia load is present two
conditions could occur, if dynamic
braking or regeneration unit options
are not installed.

1. Deceleration time set too fast
could cause an overvoltage trip. If
this occurs increase the decelera-
tion time setting.

2.The ramp modification feature will
automatically override the deceler-
ation time setting and extend the
deceleration time.

Motor Current Limit (MCL) — This
potentiometer limits the maximum
motorrunning current in the range of
75-150% of the controller maximum
output rated current for constant
torque rated controllers. Variable
torque rated controllers have an
adjustment range of 60 to 120%. The
Motor Current Limit (MCL) poten-
tiometer is factory set full clockwise
to allow maximum current to be
delivered to the motor.

During motor starting this poten-
tiometer setting is automatically
rescaled to provide a higher current
limiting range of 87-175% for con-
stant torque controllers (70-140% for
variable torque controllers). This
feature maximizes motor starting
torque.

If less than 150% current limit setting
is required for a particular application
the potentiometer can be adjusted
counterclockwise.
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Overload Adjust (OLA) — This poten-
tiometer is used to set the threshold
at which the overload timer will be ac-
tivated. The Overload Adjust (OLA)
potentiometer is factory set full
clockwise which corresponds to
115% of the controller output rated
current.

If the motor current exceeds 115% of
the controller output rated current, an
overload timer will activate and the
Overload Timer (OLT) LED will light. if
the controller is to be used with a
motor whose full load current is less
than the controller output rated cur-
rent, an adjustment will be required.

CAUTION

THIS CONTROLLER DOES NOT PROVIDE OVER-
TEMPERATURE PROTECTION FOR THE MOTOR AT
ALL SPEEDS OR LOADING CONDITIONS. A
MOTOR THERMAL SENSOR IS RECOMMENDED.

All main control board potentiometer
adjustments should be made before
attempting to adjust the Overload Ad-
just (OLA) potentiometer. The adjust:
ment procedure must be followed:

Adjustment Procedure

A.
B.

Start the motor

Adjust the Manual Speed poten-
tiometer for the point of maximum
motor current. (This must not ex-
ceed 100% of motorm,nameplate
current or controller rated output
current)

Slowly turnfthe ©verload Adjust
(OLA) potentiometer counterclock-
wise until the Overload Timer (OLT)
LEDNlights.

Slowly tumn the Overload Adjust
(OWA) potentiometer until the
Overlogad timer (OLT) LED
extinguishes.

Twrn Overload Adjust (OLA) poten-
tiometer clockwise an additional 5
degrees.

Alternate Adjustment Procedure:

A

45

Calculate the Overload Adjust
(OLA) potentiometer voltage set-
ting per the following method:
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Vo = % x 10V

Where: V,, = New voltage setting for
OLA potentiometer
M = Motor Full Load

Amperes (frém motor
nameplate)

C = Controller Maximum
Output“Amperes (from
controller nameplate)

New Overlead ((Adjust (OLA) voltage
setting

B.

P3-

P12

P1-

Siéwly turn the Overload Adjust
(OLA)potentiometer counterclock-
wise until the calculated new volt-
age setting in step A is measured
between test point 12 (OV) and test
point 14 (+) on the main control
board. (Refer to Section 8.0 for
location of test points).

The Overload Adjust (OLA) poten-
tiometer is now set and any motor
current exceeding that level will
cause the controller to trip out in
one minute.

Regeneration Current Limit (RCL) —
This potentiometer is factory set to
allow 100% (80% for variable torque
controllers) regenerative current to
flow from the motor if the optional
dynamic braking unit is installed. If
dynamic braking is not installed this
potentiometer has no effect on the
controller operation. If less than
100% regeneration current is required
this potentiometer can be adjusted
counterclockwise to lower the current
limit setting.

Volts/Hertz (VHZ) — This poten-
tiometer allows trimming of the volts
per Hertz ratio of the controller out-
put. The Volits/Hertz (P12) poten-
tiometer is factory adjusted and
sealed. This potentiometer should
not be adjusted in the field.

Positive 10V (+10V) — This poten-
tiometer allows adjustment of the
+10 volts regulated power supply.
Potentiometer (P1) is factory adjusted
and sealed. This potentiometer
should not be adjusted in the field.
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P2- Negative 10V (— 10V) — This poten-
tiometer allows adjustment of the
—10 volt regulated power supply.
Potentiometer (P2) is factory adjusted
and sealed. This potentiometer
should not be adjusted in the field.

P15- Offset Null (OSN) - Permits cancella-
tion of offset in the current feedback
circuit to compensate for component
tolerances. This potentiometer is fac-
tory adjusted and sealed. It must not
be field adjusted. Warranty will be
voided if factory seal is broken.

P6- GAIN (GA) — Sets the gain in the cur-
rent feedback circuit to compensate
for component tolerances. This
potentiometer is factory adjusted and
sealed. It must not be field adjusted.
The warranty is voided if the seal is
broken.

OPTION BOARD ADJUSTMENTS
The adjustments of the option boards are:

VOLTAGE/CURRENT FOLLOWER SELECTION
INCOMPLETE SEQUENCE TIME SELECTON
POTENTIOMETER ADJUSTMENTS

VOLTAGE/CURRENT FOLLOWERSELEC-
TION

There are three (3) option,boards for use
with analog input follower signals#These
option boards are:

Non-Isolated OptiomBoard (MOD A07)

Non-lsolated Option “Board W/Run
Relay (MOD BQ7)

Isolated OptionyBoard (MOD CO07)

The non-isolated‘@ption boards share the
same common (reference ground) as the in-
put signal seurce. An isolated option board
is optically isolated from the input signal
source common (reference ground). The
isolated option board reduces ground cur-
rents that, could otherwise occur.

These option boards will accept a wide
range of analog input signals. The range of
signals each will accept are:

Non-Isolated Option Board With or Without
Run Relay Input signals:
0-10vdc

omegapak®
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Isolated Option Board Input signals:
1-5 MA DC, 2-10 MA DC, 4-20,MADGC,
10-50 MA DC, 0-10 V DC or AC, 085 V
DC or AC,0-100 V DC or AC, 0-250.V DC
or AC.

Note: Motor rotation can be controlled (on
the Isoiated Option Board only) by chang-
ing the polarity of the analoginput follower
signal. Zero to + signal cadses increasing
speed in the forward direction and zero to
— signal causes increasing speed in the
reverse direction. If. this function is used
snip-out Diodes D87 and D39 and Resistor
R39 on the isalated option board must be
removed! (Refer to Section 8.0, Snip-Out
Components Placement chart, on the Op-
tion BBoard.)

The option boards are not factory set for
any ‘particular signal input value. After
determining what signal input is desired,
reposition the appropriate Option Board
Selector Switch (SW1) as illustrated in
Figure 6.5. (Refer to Section 8.0, Selection
Switch Placement chart, Option Board, for
selector switch location).

INCOMPLETE SEQUENCE TIME SELEC-
TION

Option Boards (Mod B07, C07 and DO7) in-
clude a sequence timing relay. This is a
solid state timer with an adjustable time
settingfrom 10 seconds to 160 seconds, in
10 second increments.

The sequence timing relay time delay can
be initiated by an external contact or by
starting the controller. If optional Auxiliary
Sequence Relay (ASR1) (MOD TO08) is in-
stalled, it will signal that the starting se-
quence was not successfully completed
within the selected time. This timer and
relay ASR1 combination is normally used
to monitor external activity such as op-
tional isolation contactor, isolation and
bypass contactor operation, pump check
valve sequencing and etc.

The option board sequence timing relay is
not factory set for any particular time delay.
After determining the desired time delay,
reposition the appropriate Option Board
Selector Switch (SW2) as illustrated in
Figure 6.5. (Refer to Section 8.0, Selection
Switch Placement chart, Option Board, for
selector switch location).
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FIGURE 6.5

Option Board Switch Switch Settings

Auto Reference Gain Adjustment

Current Input AC or DC Voltage Input
1-5 2-10 4-20 10-50 0-10 0-35 0-100 0-250
MA MA MA MA Volts Volts Volts Volts
SWi-1 X O O (0]
SWi1-2 o X (0] X
SW1-3 o O X (0]
SW1-4 (0] (0] O X
SW15 X X X (0]
SW1-6 X X 0] 0]
SW1-7 X o X (0]
SWi1-8 X X X (0]
Input Impedance (ohms)| 1K 500 250 100 100K 350K 1.0M 2.5M
Incomplete Sequence Time (Seconds)
10 | 20 | 30 |40 | 50 | 60 | 70 | 80 },90,] 100 | 110 | 120 | 130 |140 | 150 | 160
Sw2-4 X]1O| X [O| X [O]| XYPQOgpX |[OfX|]O]X]O|X |O
SW2-3 X | X]J]TO [O]X [X]|]OOy XX [O|J]O]X|X]|]O]|O
Sw2.2 X[ XX [ X]|]O[O|@MO, X [X|X]|]X]O]|]O|O|O
SW2-1 XXX | XX [ X[HX]IX]O]O]O]J]O]J]O]O|O]|O
Typical Printed Wiring Board Switch
On 7 2 3 4 5 6 7 8 Depress this end to close (ON) sWitch X = Closed Switch (ON)
I] l] |] I] [I I] l] H O = Open Switch (OFF)
Off Depress this end to open (OFE)switch
FIGURE 6.6
Snip-Out Component Function Condition
R92® Fixed of’adjustable mini- | Installed: Controller minimum speed in the auto-
mum speed. Also, non- matic mode is fixed at absolute mini-
grounded orygrounded mum speed. Also, follower signal must
followerWsignal trans- be isolated from ground on the transmit-
mitter. ter end.
Removed: Minimum speed in the automatic mode
is adjustable (refer to Section 5.2
paragraph GGC. and Section 6.2.3). Also,
allows follower signal transmitter to be
grounded without damage to the option
board.
D37 @® AC follower input or auto | Installed: Controller will accept ac follower signal
D39 reversing from polarity with output frequency proportional to
R39 change of input follower. follower signal magnitude.
Removed: Signal polarity reversal. With a negative
(-) to 0 to positive (+) follower signal,
direction of rotation is selected by the
polarity of the input signal.
Positive (+) selects forward rotation,
negative (—) selects reverse rotation.
Output frequency is proportional to
signal magnitude.

® ‘kocated on non-isolated follower boards (MOD AO07, kit MC-11 and BO07, kit MC-14) only.
®nkocated on isolated follower board (MOD CO07, kit MC-12) only.

® Refer to section 6.2.1.
a7
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6.2.3 POTENTIOMETER ADJUSTMENTS When the controller is commanded to

CQUARE])

The potentiometer adjustments were fac-
tory set as described in the initial start-up
procedure for controllers with an option
board. Certain potentiometers are not ex-
pected to ever require field adjustment.
These have been factory sealed.

The option board potentiometer adjust-
ment set-up procedure is described in Sec-
tion 5.2 of this service bulletin. The func-
tion of each potentiometer adjustment is
listed below:

P5- (Jog/Shutdown Ref) — This poten-
tiometer is on all option boards. It
controls the jog speed when the jog
at preset speed option is used or
when the shutdown reference (Speed)
for check valve controf in pumping ap-
plications is used.

JOG FUNCTION

A Run/Jog selector switch must be
added to the control circuit soshat
the START push button will eitherin#
itiate maintained operation or,_a
momentary Jog function for the
controller.

The jog speed is adjusted by poten-
tiometer P5 (Jog/Shutdown Ref)
located on the option'boardr It has an
adjustable range of 1.25Wertz to 30%
of the maximumwgoUtput frequency.
During the Jogmodeof operation the
acceleration_andideceleration time is
fixed at oné second.

SHUTDOWN, REF FUNCTION

If theyshutdown reference (Speed)
mode ofoperation is used, the jumper
between TB1-12 (+ 10vdc) on the main
control board and TB1-80 (Jog Ref) on
the option board must be moved.
Remove one end of the jumper from
TB1-80 (Jog Ref) and re-connect to
TB1-82 (Shutdown Ref) on the option
board. Leave the other end of the
jumper connected to TB1-12 (+ 10vdc)
on the main control board.

6.2.3.A

stop,® the Run Command, Relay
(RCR) is deenergized. When deen-
ergized, this relay switchesithe/nor-
mal speed reference signal to the
shutdown speed reference signal.

The shutdown reference (Speed) is
adjusted by potentiometer P5 (Jog/
Shutdown Ref)leocated on the option
board. It hasfan adjustable range of
1.25 Hertz to 80% of the maximum
output frequenecy.

® If pump check valve limit switches
are (ised the drive will continue to run
until thecheck valve closes.

ISOLATED OPTION BOARD

Both P1 (SPAN 1) and P2 (MIN SP/OFFSET)
potentiometers are included on the iso-
lated option board.

P1(SPAN 1) — This potentiometer controls
the slope or gain of the analog input
follower signal. For example, an input
follower signal of 4-20 ma dc can be used
for automatic speed control. Normally P1
(SPAN 1 would be adjusted to provide
motor rated speed at 20 ma dc input. In
some applications it may be desired that
motor rated speed occur at some value
other than 20 ma dc input.

P1 (SPAN 1) has a span adjustment range
of 40% to 140% of the nominal 20 mainput
follower signal. This means that the con-
troller can be set-up to produce motor rated
speed over a range of input signal from 8
ma to 28 ma.

P2 (MIN SP/OFFSET) — This potenti-
ometer can be'used on the isolated option
board as an offset adjustment as was
described in Section 5.2 in live zero signal
adjustments or as a minimum speed
adjustment as was described in zero based
signal adjustments. When used as an off-
set adjustment, as in the case of a 4-20 ma
input, 4 ma will correspond to the absolute
minimum speed (minimum controller out-
put frequency). When used as a minimum
speed adjustment,asinthecase of a 0-10V
dc input, OV dc may correspond to a
desired minimum speed greater than the
absolute minimum speed.
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P2 (MIN SP/OFFSET) has an adjustment
range of zero to 30%. In the offset mode
0 to 30% of the nominal input can be
adjusted to obtain absolute minimum fre-
quency. For a 4-20 ma input, 20 ma is the
nominal input value. In the minimum speed
mode, 0 to 30% of rated speed can be
obtained with zero input signal.

On the isolated option board, if the input
signal drops below the offset setting, the
option board fault LED (IL1) will light and
shutdown the drive if the main control
board selection switch SW4 has been set
to its closed position.

NON-ISOLATED OPTION BOARD (with or
without Run Relay) Both P4 (SPAN 2) and
P2 (MIN SP/OFFSET) potentiometers are
included on the non-isolated option board.

P4 (SPAN 2) — This potentiometer controls
the slope or gain of an analog input fol-
lower signal. Its function is the same as P1
(SPAN 1) on the isolated option board. The
adjustment range is 60 to 160% of nominal.
For example, for a 4-20 ma input, 60 to
160% of 20 ma may be adjusted for rated
speed.

P2 (MIN SP/OFFSET) This potentiomeéter
can be used on the non-isolated option
board as an offset adjustment as was
described in Section 5.2 (Live Zero Signal)
adjustments or as a minimum (\speed
adjustment as was describedmin ‘Zero
Based Signal adjustments. On thejnon-
isolated option board, this potentiometer
has an adjustment range of 0 t6,40%.

Section 5.2 described twe typical set-ups
forthe non-isolated input; 1)potentiometer
input with zero based(signal and 2) isolated
voltage input with live zeresSignal. However,
the non-isolated optiom board can be used
with any of the, following inputs:

1) Potentiometeriinput (5K ohm). Refer to

Figure(6.7.

2) Isolatedvoltageinput. Referto Figure6.8.
3) Isolated cureent input. Referto Figure6.9.

1) Potentiometer input (refer to Figure 6.7).
The minimum speed adjustment for the
potentiometer input was described in
Section 5.2. An offset adjustment may
also be made with the potentiometer
input so that agiven potentiometer wiper
position will correspond to absolute
minimum speed. To make this adjust-
ment, turn P2 (MIN SP/OFFSET)
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full CW. Apply 100% of nominal input
and adjust P4 (SPAN 2) for base_speed.
Apply 0% of live zero reference and
adjust P2 (MIN SP/OFFSET) CCW,slowly
until absolute minimum speed is ob-
tained. Over adjusting P2 (MIN SP/OFF-
SET) will cause the speed to’be non-
linear with respect tog®Wiper position.

FIGURE 67
I e
TB1-75
CW
OPTION
5K TB1-71  BOARD
TB1-74
L - - — -

2)lIsolated voltage input (refer to Figure
6.8)%The offset adjustment was de-
sCribed in Section 5.2. A minimum speed
adjustment may also be made with the
isolated voltage input by removing snip
outresistor R92 and installing a5K ohm,
1/4W resistor between TB1-74 and
TB1-75 as shown in Figure 6.8. To make
the min speed adjustment, turn P2 (MIN
SP/OFFSET) full CW. Calculate the
desired offset voltage.
Offset Voltage = (100% Zero Basedinput)(Desired Min Freq)
(Base Freq)
Apply an input equal to the 100% zero
based input plus the calculated offset
voltage. Adjust P4 (SPAN 2) until base
speed is obtained. Apply 0% input from
TB1-71 to TB1-74 and adjust P2 (MIN
SP/OFFSET) CCW until desired minimum
speed is obtained. Apply 100% zero based
input and re-adjust P4 (SPAN 2) for base
speed. Apply 0% zero based input and re-
adjust P2 (MIN SP/OFFSET) for desired
minimum speed. Several iterations may be
required.

FIGURE 6.8

USED FOR MIN. TB1-75
SPEED ADJUST 5Kn

ONLY —— =

| /74W l
VARIABLE m1-7 OPTION
VOL TAGE I BOARD
SOURCE i
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3) Isolated current input (refer to Figure
6.9). The non-isolated option board will
accept a current input by connecting a
1/2W resistor between TB1-71 to TB1-74
as shown in Figure 6.9. The value of this
resistor can be calculated by

R} = 10/(Nominal Input Current in
Amperes)
FIGURE 6.9
F e m .
USED FOR MIN. TBI-75
SPEED ADUUST _ gyq F
174w .
ADJUSTABLE TBI-71 OPTION
CURRENT Ry BOARD
T81-74
L o e e = =
D :\1%\»/4 INPUT CURRENT

The adjustment procedure forthe isolated
current input is the same as the isolated
voltage input.

6.2.3.C PNEUMATIC OPTION BOARD

The pneumatic option board is designed
for a 3-15 PSI input. P2 (MIN SP/OFESET)
has been sealed at the factory for a 3RSl
offset. No field adjustments are necessary:

6.3 METER ADJUSTMENTS

Analog or digital speed indicating/meters
can be furnished factory “Ninstalled on
OMEGAPAK 1500 or 3500.controllers only
or furnished in kit formyfor remote
mounting.

6.3.1 Analog Speed Indicating Meter (MOD A14)
(Kit Class 8804, Type AM-1) (Scale 0-100%)

STANDARD FREQUENCY RANGE (0-60 Hz)
— A faetary installed analog speed indi-
cating meterds set to indicate 100% (full
scale) at 60 Hertz output frequency. If the
controller is to operate over the range of
0-60 Hertz no field adjustment will be
necessary. A meter reading of 100% cor-
responds to 100% of motor rated speed.

EXTENDED FREQUENCY RANGE (0-90 Hz
or 0-120 Hz) — If extended frequency range
operation is selected as described in Sec-
tion 6.0, Controller Adjustments, it will be

6.3.2

8804-3

necessary to adjust the speed indicating
meter calibration potentiometer onsthe,rear
of the meter. Set up the controller far the
desired maximum operating speed,and ad-
just the meter calibration potentiometer to
produce a meter reading of 100%. The
meteris now calibrated in percent of max-
imum operating speéd, .not percent of
motor rated speed.

Digital Speed Indicating Meter (MOD D14)
(Kit Class 8804, Type 'DM-1) (Scale 0-199.9
or 0-1999)

STANDARDW:REQUENCY RANGE (1-60 Hz)
— A factory installed digital speed indi-
cating meteris factory set to indicate 100.0
at 60gpHertz output frequency. This cor-
responds,to 100% of motor rated speed. if
the controller is to operate over the range
of 0:60 Hertz and percent of motor rated
speed is the desired indication, no adjust-
ment is necessary.

EXTENDED FREQUENCY RANGE (0-90 Hz
or 0120 Hz) — If extended frequency range
operation is selected as described in Sec-
tion 6.0, Controller Adjustments, the digital
speed indicating meter will read out in
percent of maximum operating speed to a
maximum of 199.9 percent which would
correspond to a controller output fre-
quency of 120 Hertz. No adjustment is
necessary.

FIGURE 6.10

PRINTED WIRING BOARD
FOR DIGITAL
INDICATING METER
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CONVERSION TO FREQUENCY READOUT
— To change calibration of the speed
meter to indicating approximate output fre-
quency it is only necessary to adjust the
Calibration Potentiometer (P1) on the rear
of the meter. With the controller operating
at maximum speed as factory set (60 Hertz
output), adjust the meter calibration poten-
tiometer to produce a meter reading of 60.0.
If extended frequency range is used, the
meter will read properly up to maximum ad-
justed controller output frequency (90 or
120 Hertz).

If the controller maximum speed has been
changed from the factory set maximum
speed, the meter can be calibrated using
a dc voltmeter. Measure the voltage be-
tween terminals MTR (+) and COM (-)on
the Printed Wiring Board (see Figure 6.10)
and adjust the controller Manual Speed
Adjust potentiometer until the voltmeter
reads exactly 2.5vdc. This voltage cor-
responds to 60 Hertz output. Adjust the
Meter Calibration potentiometer to read
60.0

NOTE: The meter provides only a relative
indication of output frequency. Operation
of the slip compensation feature will cause
changes in output frequency of up to £3%
which will not be indicated.

CONVERSION TO RPM READOUT + The
digital speed meter is capablefof display-
ing RPM over the range ofs0-1989 RPM. To
convert the meter to RPM “readout it is
necessary to clip out resistor R616cated on
the Printed Wiring Board,on the rearof the
meter (see Figure 6.10)r This’disables the
decimal point. The contrdller should then
be operated at 60,Hertz and the motor
speed measured with) a tachometer. The
Meter Calibration‘potentiometer located on
the rear of the meter should be adjusted
until the meter indication corresponds to
the tachometerfreading.

Alternate method — Measure the voltage
between terminal MTR (+) and COM (-)
op the Speed Indicating Meter Printed Wir-
ing,Board. Adjust the controller speed to
preduce a voltmeter reading of 2.5vdc. This
corresponds to a controller operating fre-
quency of 60 Hertz. Adjust the Meter
Calibration potentiometer until the meter
reads the motor rated speed as shown on
the motor nameplate.

omegapak®
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ANALOG VOLTMETER (MOD V15) (Kit
Class 8804 Type AM-2) (Scale 0-125%)

Factory installed analog voltmeters are set
to read 100% with 460 volts output from
the controller. This meter operates from a
0-5 vdc signal from the controller. Meter
output signals correspond to controller
output voitages as follows:

4 vdey= 460V
2 vde =3230V
1.74/vdec & 200V

If the controlleris t6 be used on 230V or
200V systems, it*will be necessary to
recalibrategthewmeter. The meter can be
calibrated by‘the following procedure:

1. Connect'a DC Voltmeter between ter-
minals)FB1-26 (+) and TB1-31 (—)on the
MainsControl Board. Energize the con-
troller and increase the output frequen-
Cy until areading of 4.0 vdc is obtained
for 460V operation, 2.0 vdc is obtained
for 230V operation or 1.74 vdc is ob-
tained for 200V operation. This indicates
the controller is operating at rated out-
put voltage.

2. Adjust the potentiometer on the meter’s
printed wiring board, for 100% voltage
output indication.

3. Remove the DC. Voltmeter from the Main
Control Board. The Voltmeter is now
calibrated and should read all interme-
diate voltages accurately.

Note: Due to the complex output wave-
form from the controller, attempts to
measure the controller output terminal
voltage will produce erroneous readings
and is therefore not recommended.

DIGITAL VOLTMETER (MOD F15) (Kit Class
8804 Type DM-1) (Scale 0-100.0%)

Follow the procedure for adjusting the
analog voltmeter described in Section
6.3.3.

ANALOG AMMETER (MOD A15) (Kit Class
8804 Type AM-3) Scale 0150%)

Factory installed analog ammeters are set
to read 100% when the controller delivers
rated output current as stamped on the
controller nameplate. This meter operates
from a 0-5 vdc signal from the controller (5
vdc = 150% of rated output current for
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constant torque rated controllers or 120%
of rated output current for variable torque
rated controllers). The meter can be cali-
brated by the following procedure:

1

SOURRET)

Connect a DC. Voltmeter between ter-
minals TB1-30 (+) and TB1-31 (—) on the
Main Control Board. Energize the con-
troller, with aconnected motorload, and
increase the controller frequency until
areading of at least 1.0 vdc is obtained.

Calculate the percent controller rated
output current using the following
formula.

Percent rated current = 30 x Measured
voltage in Step 1 (= 24 x measured
voltage for variable torque rated
controllers).

omegapak®
Adjustable Frequency Controller Section 60
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4. Adjust the potentiometer on the meter’s
printed wiring board, for thegpercent
rated current output indication) as
calculated in Step 2.

5. Remove the DC. Voltmeter from the Main
Control Board. ThesAmmeter is now
calibrated andsshould'read all the in-
termediate currents accurately.

DIGITAL AMMETER (MOD G15) (Kit Class
8804 Type,DM=1),Scale 0-150.0%.

FollowytheSprocedure for adjusting the
analoglammeter described in Section 6.3.5.
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7.0 DIAGNOSTIC AND STATUS INDICAT-
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53

ING LIGHTS

There are twenty-three (23) diagnostic and
status indicating, Light Emitting Diodes
(LED’s) & one Neon light in abasic controller.
If the controller contains optional equipment
there will be LED’s associated with each
assembly. The LED’s and Neon light are
located on the following printed wiring
boards:

Basic Controller:

Main Control Board — Seventeen (17)
LED’s

Gate Driver Board — One (1) LED on
each board (there are a total of six (6)
gate driver boards).

Power Interface board — One (1) Neon
Light

Optional Equipment:

Non-Isolated Option Board (MOD AOQ7)
— 4 LED's

Non-Isolated Option board W/Run Relay
(MOD B07) — 4 LED'’s

Isolated Option Board (MOD C07) <7
LED'’s

Pneumatic Option Board (MOD DRO7)%<
4 LED's

Dynamic Braking Module (MOD D09) =
3 LED's

These LED’s provide a visual indication of
protective functions and circtit status.When
diagnosing a controller operational problem
the prospective LED will flluminate to in-
dicate what protective function was activated.
There are some LED’s lightedWwhen power is
applied to the controller. Thefunction of each
indicator is described inwthe following 7.1
through 7.5 paragraphs.{(Refer to Section 8.0,
LED PlacementychartyMain Control Board
and OptionfBoard fer location of LED’s and
Section 40, Céntroller Photo, for location of
Neon LightY)

MAIN CONTROL BOARD LED’S

llel:. (& 10 V) dc power supply voltage. Should
be illuminated whenever there is power
applied to the controller.

ik2- (—10V)dc power supply voltage. Should
be illuminated whenever there is power
applied to the controller.
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IL5-

I1L6-

IL7-

IL8-

IL9-

IL10-

Section 7.0

Undervoltage (UV). Will illuminate
whenever line voltage to the contralier
is less than 87.5% of the rated voltage.
This LED will extinguish whens line
voltage is 95% of the rated voltage.

Overvoltage (OV). Will ifluminate
whenever the busfVoltage exceeds
900vdc or 450vdg, thedevel is determined
by the System VoltagetSelection switch
(SW6). To extinguishdthis LED will re-
quire the contraller’to be reset.

Shoot Through, (ST). Will illuminate
when the de,bus voltage falls below 100v
or 50vj theylevel being determined by the
system, voltage selection switch (SW6).
Tofextinguish this LED will require the
controller to be reset.

Greund Fault (GF). Will illuminate
when there is current flowing from the
controller output to ground. When
ground current is detected, trip out will
be instantaneous. To extinguish this
LED will require the controller to be
reset.

Instantaneous Overcurrent (I0C). Will
illuminate when there is 180% of the
controller peak maximum output rated
current sensed by the output current
transformers. To extinguish this LED
will require the controller to be reset.

Overload (OLD). Will illuminate when
the controller output current has ex-
ceeded the current setting of the
Overload Adjustment Potentiometer
(P5) for one minute. To extinguish this
LED will require the controller to be
reset.

Overtemperature (OT) and precharge
contactor failure. Will illuminate if the
controller is subject to excessive ambi-
ent temperature or upon loss of cool-
ing air. Will also illuminate if the
precharge contactor fails to pick up
when power is applied to the con-
troller. To extinguish this LED will re-
quire the controller to be reset.

Option Fault (OF). Will illuminate when
a fault occurs on the option board,
dynamic braking option, or regenera-
tion controller option. If option fault
selection switch (SW4) is closed any of
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IL12-

IL13-
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these faults will cause a controller
lockout, and a controller reset will be
required to extinguish the LED. If op-
tion fault selection switch (SW4) is
open (IL10) will illuminate, but the con-
troller will not shut-down and lockout.

The Overload Timer LED (OLT). lllu-
minates whenever the controller out-
put current exceeds the level deter-
mined by potentiometer PS5 (overload
adjust). If this level is exceeded for 1
minute the controller faults on Over-
load (OLD) and the Overload (OLD) LED
(IL8) will light. It is important to rec-
ognize that the overload timing cir-
cuitry has an electronic memory char-
acteristic much as a thermal overload
unit possesses a thermal memory. The
memory characteristic functions such
that it requires approximately the same
amount of time for the timer to reset
as was required to accumulate that
amount of time. For example, after
fauiting on OLD approximately 1
minute is required to reset the timer.
If the Main Control Board fault reset
button was depressed 10 seconds
after faulting on OLD and the/con;
troller was started with an overload
condition present (IL11 illuminated) it
would be only 10 seconds before, the
controller faulted on OLD (as opposed
to 60 seconds initially). /Alongsthe
same lines the OLT (IL11) does not have
to be activated contintouslysfor 60
seconds, but rather, must only average
on for 60 seconds. The, above com-
ments relating to “the" electronic
memory characteristig,are valid only if
power to the controller is not removed
and reapplied. The removal of power
from theycontrolier results in the im-
mediaté reset of the OLT.

Power Jp Delay (PUD). llluminates
nominally for 1.5 seconds when power
is initially‘applied to the controller. Dur-
ing controller power up the shoot
through fault and the overvoltage circuit
is disabled.

Drive Lockout (DL). Will illuminate
whenever a fault occurs that requires
a controller reset. The controller can
be set-up to lockout on either one or
two faults by a snipout resistor (R172).

omegapak®
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Regenerating (REG). llluminates
whenever power flow is from theimotor
to the controller. Regenerative power
flow will occur when decelerating high
inertia loads or controlling overhauling
loads.

Regenerating Current Limit (RCL). Will
illuminate whenever the current from
the motor is attheslevel determined by
the RegeneratiomCurrent Limit Adjust-
ment Potentiometer (P3).

Motor Current/ Limit (MCL). Will
illuminate whenever the current to the
motor istat the level determined by the
MoterCurrent Limit Adjustment Poten-
tiometer (P4).

Drive. Enable (DE). Will illuminate
whenever the drive run relay (DRR) and
ru” command relay (RCR) are both
energized.

GATE DRIVER BOARD LED

-

This LED will not illuminate until the
controller is operating. During con-
troller operation the LED will illumi-
nate continuously.

POWER INTERFACE BOARD NEON

IL-

This Neon indicates presence of dc
bus voltage at the inverter. This Neon
should be illuminated anytime power
is applied to the controller. The Neon
will remain illuminated after power is
removed from the controller until the
voltage across the dc bus is less than
100vdc.

OPTIONS BOARD LED’S
IL1® -(Fault). The purpose of this LED is to

indicate loss of voltage or current
follower signal. If the input follower
signal drops below the Min SP/Offset
Adjustment Potentiometer (P2) setting
(if minimum speed is 1.25 Hertz), this
LED will illuminate. To extinguish the
LED will require the input follower
signal to be restored and the controller
to be reset.

IL2® -(+ VISO) dc power supply voltage.

Should be illuminated whenever there
is power applied to the controller.
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IL3® - (— VISO) dc power supply voltage.

IL4-

ILS-

IL6-

IL7-

Should be illuminated whenever there
is power applied to the controller.

(Jog). Will illuminate whenever the Jog
mode of operation is selected.

(Auto). Will illuminate whenever the
automatic mode of operation is
selected.

(Shutdown). Will illuminate whenever
the shutdown speed reference is
selected.

(Hand). Will illuminate whenever the
Hand mode of operation is selected.

® Present on Isolated Option Board.

DYNAMIC BRAKING MODULE LED’S

111-

HIRE

1L2-

Will not illuminate until dynamic brak-
ing action is necessary to reduce
motor speed. (This LED is located on
the plug-in Gate Driver Board.)

(I0C). Instantaneous Overcurrent. Will
illuminate whenever the dynamic brak-
ing current is at or above the instan-
taneous trip level. Resetting the con-
troller will extinguish this LED.

(Overload). Will illuminate whenever
the dynamic braking current is above
the long term trip level for a timeswhich
could cause damage to the DB Mod-
ule. Resetting the controller will
extinguish this LED.

7.6 STAND-BY MODE LAMP STATUS

There are a large variety of possible tamp
indications while the controller is operating,
however it is possible to predict the condition
of most of the lamps while in astand-by con-
dition. Standby is defined as “Power applied
with the drive stopped”. The following tabula-
tion contains the lamp/conditions for the
stand-by mode.

Lamps
Main Control Board On Off Indet inate), C s
L1 X
L2 X
IL3 X May flicker momentarily when
power is applied
L4 X
ILS X
IL6 X
IL7 X
IL8 X
IL9 X
IL10 X
[} X May glow dimly with no over-
load present
L2 X lluminates for approximatety
1.5 sec when power is applied
and then extinguishes
1113 X
IL14 X May change states randomty
IL15 X
IL16 X
7 X
Gate Driver Board
L1 X 6 of these/1 for each gate driver
Power Interface X
Board Neon
Option)Boards
LEDs
149 X
2 X Both IL2 and IL3 are illuminated
IL3 X for CO7 (MC-12}. Lamps are
not present on AQ07, BO7, DO7
(MC-11, MC-13, ML-14)
L4 X
ILS X These 4 depend on external
IL6 X select logic
L7 X
Dynamic Braking
Module
IL1 (Gate Driver) X
IL1 (Dynamic Brake X
Board)
IL2 (Dynamic Brake Only present on 50-100 HP con-
Board) X stant torque rated controllers
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9.0 CONTROLLER OPERATION 11.7.3 for a block diagram of the:- controller
electronics.
9.1 BLOCK DIAGRAM DESCRIPTION
9.2 CONTROL CIRCUIT SEQUENCE
FIGURE 9.1
OMEGAPAK CONTROLLER The flexibility of available pilot devices to
BLOCK DIAGRAM control the OMEGAPAK controller makes
possible a wide rangé€ of control circuit
— sequences. The descriptions of operation
have been limited tothosewhich are most
bonte, —— 33— * * T commonly used:
9.21 Pilot Lights, Elapsed Time Meter and Heat
— TR L0 T TR Sink Fan(s)
| For pilot lights, elapsed time meter and
heat sinkifan control circuit sequence, refer
<eimmics to Section”11.0, diagram 11.26 and the
deseription below.

e rectifier section consists of six power s s - .
diodes arranged in a three phase, full wave WagPower Or.n light (ff used) will illuminate
bridge configuration. its purpose is to when power is applied to the controller.
ch;ange fixzd vo:tage, fixed frequency ac MOD R16
voltage to dc voltage. The Run light (if used) will illuminate when
DC LINK the Drive Run Relay (DRR) N.O. contact
The dc link couples the rectifier outpit to closes. This same relay contact will also
the inverter input. The dc link includes energize the heat sink fan relay.
cap:ahcitorstt'(fJ' smootth :helvolt'age ptrese?t MOD F16
on the rectifier output plus inducters*to , . . I ,
limit the rate of change of currert duting The Drive Fa!l |lght'(lf used) will |Ilgm|nate

tout short circult conditi ) when the Drive Fail Relay (DFR) (if used)
outpu ort cireult conditiorg NC. contact closes. This light is normally
INVERTER not lighted until a controller protective cir-
The inverter section consist$yof six Gate cuit has caused an abnormal shutdown,
Turn-Off (GTO) Thyristers, which, Under con- dropping out the drive fail relay (DFR).
trol .of the OMEGAPAK, controller elec- MOD S16
tronics, reconstructa three phase ac . .
waveform for application to a standard The chomplete Sequence light (if y_sed)
three phase ac moter. A%Sine Coded Pulse will illuminate when the Auxiliary
Width Modulation/(PWM) switching tech- Sequence Relay 1 (ASRY1)(if used) N.O. con-
nique is used tact closes. If the controller has been

. W . unable to successfully complete the start
Sectionf11, drayvmg 11.1.1 details the con- sequence in a time less than the Incom-
troller “‘power cifcuit. plete Sequence Timer setting, relay (ASR1)
CONTROLLER ELECTRONICS e
Electronic circuitry located on a main con- MOD Ti15
trol board generates all signals necessary The Elapsed Time Meter (if used) will be
toycontrol the turn-on anjd turn-off of the energized when the Drive Run Relay (DRR)
Inverter GTOs for controlling the ou.tput fre- N.O. contact closes.
quency and voltage. The electronics also
contains circuitry to protect the controller 9.2.2 Start-Stop Push Buttons and Manual

SGQURRE])

against various fault conditions and Light
Emitting Diodes (LEDs) to indicate con-
troller status. Refer to Section 11, Drawing

Speed Potentiometer (MOD S10) (Class
9001, Type CA-31 Assembled Control
Station)
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For operation of the control circuit se-
quence, refer to Section 11.0, diagram 11.21
and the description below:

Starting Sequence

A. Pressing the Start push button will
energize the Run Command Relay (RCR)
causing the following:

1) The RCR N.O. contact between ter-
minals 40 and 36 will close to seal
around the Start push button.

2) The RCR NC. contact between ter-
minal 38 and the Shutdown Enable
input opens removing the negative
voltage (—V unreg.) from the Shut-
down Enable input causing the con-
troller to switch from the shutdown
mode.

3) The RCR N.O. contact between ter-
minal 38 and the Drive Run Relay
(DRR) N.O. closes preparing to
enable the controllerwhen the DRR
N.O. contact closes.

4) The RCR N.O. contact between ter-
minals 44 and 41 closes to energize
the Drive Run Relay (DRR).

B. Energizing the DRR causes{the
following:

1) The DRR N.O. contact between RER
N.O. and the Drive Enablé input
closes applying —V unreg: to the
enable input to place theglectronics
in the run mode.

2) The DRR N.O. contact between ter-
minal 44 and the DRR coil’closes to
seal around RCR:

C. The controller should now be operating
with the output frequency controlled by
the manual speedgpotentiometer.

Normal Stopping ‘Sequence

A. Pressingthe Stop push button deener-
gizesithe RCR causing the following:

1) The RER N.O. contact between ter-
minals 40 and 36 opens to break the
seal around the Start push button.

2) The RCR N.O. contact between ter-
minal 38 and the DRR N.O. opens to
take the electronics out of the run
mode.

3) The RCR NC. contact between ter-
minal 38 and the Shutdown Enable
input closes causing the controller

omegapak®
Adjustable Frequency Controller
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to switch to the shutdown mode and
begin ramping the output frequency
to minimum.

4) The RCR N.O. contact between ter-
minals 44 and 41 opens, removing
the pick-up circuit fromgthe DRR.
Note DRR does not drop out due to
the seal in contacts

B. When the deceleration ramp has re-
turned the oudtput frequency to mini-
mum, the electronic circuitry will pulse
the silicon centrolled rectifier (SCR) in
parallel with the DRR coil to drop out
the DRR.

C. The caentroller is now stopped.

Abnormal*Stopping Sequence

A ©peration of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will trigger the
SCRs in parallel with the RCR and DRR
coils and keep them triggered until the
controller is reset.

B. The RCR and DRR relays will drop out
returning all contacts to their deener-
gized state.

C. The controller will stop immediately and
the motor will coast to a stop.

Hand-Automatic Selector Switch, Start-
Stop Push Buttons and Manual Speed
Potentiometer (Mod. No. A10) (Class 9001,
Type CA-42 Assembled Control Station)

For operation of the control circuit se-
quence, refer to Section 11.0, diagram 11.2.2
and the description below:

Hand Mode

A. Placing the Hand-Auto (H-A) Selector
Switch in the Hand position causes the
following:

1) Opens the circuit between terminals
91 and 34 disabling the automatic
start contacts.

2) Closes the circuit between terminal
89 and the Stop push button ena-
bling the Start-Stop push buttons.

3) Opens the circuit between terminal
22 (—V unreg.) and terminal 78
(Hand/Auto) reference select on
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the option board to switch control of
the output frequency to the manual
speed potentiometer.

4) Closes the circuit between terminals
22 (-V unreg.) and 16 (RCR Short
Pulse) to momentarily pulse the SCR
in parallel with the Run Command
Relay. This ensures that the RCR will
drop out and cause a controller shut-
down if switching from the Auto to
Hand modes.

Starting Sequence
A. Pressing the Start push button will

energize the Run Command Relay (RCR)
causing the following:

1) The RCR N.O. contact between ter-
minals 40 and 36 will close to seal
around the Start push button.

2) The RCR NC. contact between ter-
minal 38 and the Shutdown Enable
input opens removing the negative
voltage (- V unreg.) from the Shut-
down Enable input causing the con-
troller to switch from the shutdown
mode.

3) The RCR N.O. contact between ter-
minal 38 and the Drive Run Relay
(DRR) N.O. closes preparing to
enable the controller when the DRR
N O. contact closes.

4) The RCR N.O. contact between ter-
minals 44 and 41 closes/to energize
the Drive Run Relay’(DRR).

. Energizing the DRR causes the
following:

1) The DRR N.O. contact.between RCR
NO. and thel Drive Enable input
closes applyingy,=V unreg. to the
enable input to place the electronics
in the“run“mode.

2) The DRR 'N.O. contact between ter-
minal@4 and the DRR coil closes to
seallaround RCR.

. The controller should now be operating
with the output frequency controlled by
the manual speed potentiometer.

Normal Stopping Sequence
Ay Pressing the Stop push button deen-

ergizes the RCR causing the following:

1) The RCR N.O. contact between ter-
minals 40 and 36 opens to break the
seal around the Start push button.

omegapak®
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2) The RCR N.O. contact between ter-
minal 38 and the DRR N.O. epens.to
take the electronics out of thé\run
mode.

3) The RCR N.C. contact between ter-
minal 38 and the Shutdown Enable
input closes causing the controller
to switch to the Shutdown mode and
begin ramping,the output frequency
to minimum,

4) The RCR N.Q: contact between ter-
minals 44 and/41 opens, removing
the pick-up,circuit from the DRR.
Note DRR does not drop out due to
thé seal in contact.

. When “the deceleration ramp has re-

tdrnedythe output frequency to mini-
mum, the electronic circuitry will pulse
the Silicon Controlled Rectifier (SCR) in
parallel with the DRR coil to drop out
the DRR.

The controller is now stopped.

Abnormal Stopping Sequence

A.

C.

Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will trigger the
SCRs in parallel with the RCR and DRR
coils and keep them triggered until the
controller is reset.

. The RCR and DRR relays will drop out

returning all contacts to their deener-
gized state.

The controller will stop immediately and
the motor will coast to a stop.

Auto Mode

A.

Placing the Hand-Auto (H-A) selector
switch in the Auto position causes the
following:

1) Opens the circuit between terminal
89 and the Stop push button disa-
bling the Start-Stop push buttons.

2) Closes the circuit between terminals
91 and 34 enabling the -automatic
start contact.

3) Closes the circuit between terminal
22 (—-V unreg) and terminal 78
(Hand/Auto) reference select on the
option board to switch control of the
output frequency to ananaloginput
follower signal.
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4) Opens the circuit between terminals
22 (- V unreg.) and 16 (RCR SHORT
PULSE) to prevent triggering of the
RCR shorting SCR.

Start Sequence
A. Closing the user supplied contact be-

tween terminals 44 and 91 energizes the
Run Command Relay (RCR). NOTE: On
option boards so equipped, a 4 to 33vdc
signal can be used to pickup a Solid
State Run Relay (RR) to start the con-
troller. Refer to the option boards con-
nection diagram for input terminals for
the 4 to 33vdc signal. Energizing the
RCR causes the following:

1) The RCR N.O. contact between ter-
minals 40 and 36 closes but has no
effect since power to the Stop push
button has been disabled.

2) The RCR NC. contact between ter-
minal 38 and the Shutdown Enable
input opens removing the negative
voltage (- V unreg.) from the Shut-
down Enable input causing the con-
troller to switch from the shutdown
mode.

3) The RCR N.O. contact between‘ter:
minal 38 and the Drive Run“Relay.
(DRR) NO. closes preparing te
enable the controller when the/,DRR
N.O. contact closes.

4) The RCR N.O. contact between ter-
minals 44 and 41 closes to,energize
the Drive Run Relay (DRR).

. Energizing the DRR causes the
following:

1) The DRR N.O. centact between RCR
N.O. and ghey» Drive Enable input
closes, applying —V unreg. to the
enable inputte place the electronics
infthe ssun Mode.

2) TheyDRR#N.O. contact between ter-
minal44and the DRR coil closes to
seal around RCR.

C. The controller should now be operating

with the output frequency controlled by
the analog input follower signal.

Normal Stopping Sequence
A. Opening the automatic start contact

deenergizes the RCR causing the
following:

omegapak®
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1) The RCR N.O. contact between ter-
minals 40 and 36 opens, however,
this contact has no effect in thefauto
mode.

2) The RCR N.O. contact between ter-
minal 38 and the DRR N.Q. opens to
take the electronics out of the run
mode.

3) The RCR N.CAheontact between ter-
minal 38 apdythesShutdown Enable
input closes/causing the controller
to switch,to the'shutdown mode and
begin,ramping the output frequency
to minimum.

4) The RCR N.O. contact between ter-
minals 44 and 41 opens, removing
thee, pick-up circuit from the DRR.
Note DRR does not drop out due to
the seal in contact.

mWhen the deceleration ramp has re-

turned the output frequency to mini-
mum, the electronic circuitry will pulse
the silicon controlled rectifier (SCR) in
parallel with the DRR coil to drop out
the DRR.

C. The controller is now stopped.

Abnormal Stopping Sequence

A.

Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will trigger the
SCRs in parallel with the RCR and DRR
coils and keep them triggered until the
controller is reset.

. The RCR and DRR relays will drop out

returning all contacts to their deener-
gized state.

. The controller will stop immediately and

the motor will coast to a stop.

Hand-Off-Automatic selector switch, and
Manual Speed potentiometer (Mod. No.
H10)

For operation of the control circuit se-
quence, refer to Section 11.0, diagram 11.2.3
and the description below:

Hand Mode

A.

Placing the Hand-Off-Auto (H-O-A)
selector switch in the Off position
disables controller operation.
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B. Placing the Hand-Off-Auto (H-O-A) Normal Stopping Sequence
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selector switch in the Hand position
causes the following:

1) The H-O-A contact between ter-
minals 91 and 34 opens disabling the
Automatic Start contact.

2) The H-O-A contact between ter-
minals 22 (— V unreg.) and 78 (Hand-
Auto) located on an option board
opens causing the output frequency
to respond to the manual speed
potentiometer.

3) The H-O-A contact between ter-
minals 89 and 34 closes, energizing
the Run Command Relay (RCR) coil.
If the H-O-A switch is rapidly moved
from Auto to Hand, the RCR will
momentarily drop out but will im-
mediately pick up and the controller
will continue to operate but with the
speed controlled by the manual
speed potentiometer.

. Energizing RCR causes the following:

1) The RCR NC. contact between ter-
minal 38 and the Shutdown Enable
input opens removing the negative
voltage (—V unreg.) from the Shuté
down Enable input causing theteon-
troller to switch from the shutdown
mode.

2) The RCR N.O. contact betweenster-
minal 38 and the Brive\RunjRelay
(DRR) N.O. closes_‘preparing to
enable the controller whep the DRR
N.O. contact closés.

3) The RCR N.O.6ntact’between ter-
minals 44 and 41 closes to energize
the Drive Run, Relay (DRR).

. Energizing the /DRR causes the
following:

1) The DRR N:O. contact between RCR
N.Oand the Drive Enable input
closesvapplying —V unreg. to the
enable input to place the electronics
in 4he run mode.

2) The DRR N.O. contact between ter-
minal 44 and the DRR coil closes to
seal around RCR.

. Thecontroller should now be operating
with the output frequency controlled by
the manual speed potentiometer.

A.

Moving the H-O-A selector switch towthe
Off position deenergizes the RCR Gaus-
ing the following:

1) The RCR N.O. contact between ter-
minal 38 and the DRR N.Q,opens to
take the electronics out of the run
mode.

2) The RCR N.Cicontact between ter-
minal 38 apdythe'Shutdown Enable
input closes/causing the controller
to switch,to the'shutdown mode and
begin,ramping the output frequency
to minimum.

3) The RCR N.O. contact between ter-
minals 44 and 41 opens, removing
the, pick-up circuit from the DRR.
Note DRR does not drop out due to
the seal in contact.

-~ When the deceleration ramp has re-

turned the output frequency to mini-
mum, the electronic circuitry will pulse
the silicon controlled rectifier (SCR) in
parallel with the DRR coil to drop out
the DRR.

C. The controller is now stopped.

Abnormal Stopping Sequence

A.

Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will trigger the
SCRs in parallel with the RCR and DRR
coils and keep them triggered until the
controller is reset.

B. The RCR and DRR relays will drop out
returning all contacts to their deener-
gized state.

C. The controller will stop immediately and
the motor will coast to a stop.

Auto Mode

A. Placing the Hand-Off-Auto (H-O-A)

selector switch in the Auto mode
causes the following:

1) The H-O-A contact between ter-
minals 91 and 34 closes to enable
the controller to start when the
automatic start contact closes.

2) The H-O-A contact between ter-
minals 89 and 34 opens preventing
the controller from being manually
started.
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3) The H-O-A contact between ter-
minals 22 ( -V unreg.) and 78 (Hand-
Auto) located on an options card
closes causing the output frequen-
cy to respond to an analog input
follower signal.

B. Closing the automatic start contact
energizes the Run Command Relay
(RCR) causing the following:

1) The RCR N.C. contact between ter-
minal 38 and the Shutdown Enable
input opens removing the negative
voltage (—V unreg.) from the Shut-
down Enable input causing the con-
troller to switch from the shutdown
mode.

2) The RCR N.O. contact between ter-
minals 38 and the Drive Run Relay
(DRR) NO. closes preparing to
enable the controller when the DRR
N.O. contact closes.

3) The RCR N.O. contact between ter-
minals 38 and the Drive Run Relay
(DRR) N.O. closes preparing to
enable the controller when the DRR
N.O. contact closes.

4) The RCR N.O. contact between‘ter/
minals 44 and 41 closes to energize
the Drive Run Relay (DRR).

C. Energizing the DRR causes’' the
following:

1) The DRR N.O. contatt between RCR
N.O. and the Drivep Enable input
closes applying, —Vhunreg. to the
enable input to place the electronics
in the run mode:

2) The DRR N.O.‘contact between ter-
minal 44 and the DRR coil closes to
seal around/RCR.

D. The controller'should now be operating
withithe output frequency controlled by
the analog jinput foliower signal.

Normal Stopping Sequence

A. Opening the automatic start contact or
moving the H-O-A switch to the OFF
position deenergizes the RCR causing
the following:

1) The RCR N.O. contact between ter-
minal 38 and the DRR N.O. opens to
take the electronics out of the run
mode.

omegapak®
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2) The RCR NC. contact between ter-
minal 38 and the ShutdowasEnable
input closes causing the(controller
to switch to the shutdown mede and
begin ramping the output frequency
to minimum.

3) The RCR NO. contact between ter-
minals 44 and @41 _opens, removing
the pick-up“eircuit from the DRR.
Note DRR does'not drop out due to
the seal in contact.

B. When the ‘deceleration ramp has re-
turned the output frequency to mini-
mum, the eleetronic circuitry will pulse
the silicomcontrolled rectifier (SCR) in
parallel,with the DRR coil to drop out
the DRR:

ChThe,controller is now stopped.

Abpnormal Stopping Sequence

A. Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will trigger the
SCRs in parallel with the RCR and DRR
coils and keep them triggered until the
controller is reset.

B. The RCR and DRR relays will drop out
returning all contacts to their deener-
gized state.

C. The controller will stop immediately and
the motor will coast to a stop.

Start-Stop Push buttons, Fast Stop Push
button, Manual Speed Potentiometer (MOD
F10), Forward Reverse Selector Switch,
Run-Jog Selector Switch (MOD F11, J11)

For operation of the control circuit se-
quence, refer to Section 11.0, diagram 11.2.4
and the description below:

Forward-Reverse Selection

Selection of forward or reverse rotation is
independent of Start-Stop or Run-Jog func-
tions and is described separately.

A. Placing the Forward-Reverse selector
switch in the Forward position opens
the contact between terminals 22 (- V
unreg.) and 27 (Reverse) causing the out-
put frequency to assume an A, B, C
phase rotation.

B. Placing the Forward-Reverse selector
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switch in the Reverse position closes
the contact between terminals 22 (- V
unreg.)and 27 (Reverse) causing the out-
put frequency to electronically reverse
phase rotation.

Moving the Forward-Reverse selector
switch from Forward to Reverse or
Reverse to Forward while the controller
is operating is permissable. The con-
troller will decelerate to minimum fre-
quency under control of the decelera-
tion ramp, electronically switch phase
rotation and accelerate back to the set
speed under control of the acceleration
ramp.

n Mode

Placing the Run-Jog selector switch in
the Run position causes the following:

1) The Run-Jog switch contact be-
tween the Stop push button and ter-
minal 40 closes permitting the Run
Command Relay (RCR) N.O. contact
to seal around the Start push button.

2) The contact between terminals 22
(—V unreg.) and 79 (Jog Select)
opens causing the output frequency.
to respond to the manual “speed
potentiometer.

. Pressing the Start push button will

energize the Run Command Relay(RCR)
causing the following:

1) The RCR N.O. contaet between ter-
minals 40 and 36 will, close to seal
around the Start push button
through the closed Run-Jog selector
switch contact.

2) The RCR NCicontact between ter-
minal®88 and the Shutdown Enable
inpdt opens removing the negative
voltage (— V unreg.) from the Shut-
down Enable input causing the con-
trollento switch from the shutdown
mode.

3) The RCR N.O. contact between ter-
minal 38 and the Drive Run Relay
(DRR) N.O. closes preparing to
enable the controller when the DRR
N.O. contact closes.

4) The RCR N.O. contact between ter-
minals 44 and 41 closes to energize
the Drive Run Relay (DRR).
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Energizing the DRR causesW&the
following:

1) The DRR N.O. contact between"RCR
N.O. and the Drive Enable input
closes applying —V unreg. to the
enable input to place the electronics
in the run mode.

2) The DRR N.Oncontact between ter-
minal 44 andithelDRR coil closes to
seal around RCR.

D. The controller should now be operating

with the utput¥requency controlled by
the manualispeed potentiometer.

Normal‘Stopping Sequence

A.

Pressing the Stop push button
deenergizes the RCR causing the
following:

1) “The RCR N.O. contact between ter-
minals 40 and 36 opens to break the
seal around the Start push button.

2) The RCR N.O. contact between ter-
minal 38 and the DRR N.O. opens to
take the electronics out of the run
mode.

3) The RCR NC. contact between ter-
minal 38 and the Shutdown Enable
input closes causing the controller
to switch to the shutdownmode and
begin ramping the output frequency
to minimum.

4) The RCR N.O. contact between ter-
minals 44 and 41 opens, removing
the pick-up circuit from the DRR.
Note DRR does not drop out due to
the seal in contact.

. When the deceleration ramp has re-

turned the output frequency to mini-
mum, the electronic circuitry will pulse
the silicon controlled rectifier (SCR) in
parallel with the DRR coil to drop out
the DRR.

C. The controller is now stopped.
Fast Stop
A. Pressing the Fast Stop push button

opens the circuit between terminals 22
(—V unreg.) and 3 (Fast Stop) causing
the output frequency to ramp to min-
imum frequency as quickly as possible
regardless of the time setting of the
Deceleration Ramp Potentiometer. If op-
tional Dynamic Braking or Regenerative
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B.

Braking is used, the minimum ramp
time will be 1 second for 60 Hertz opera-
tion (2 seconds for 120 Hertz). If DB or
REGEN are not used, the minimum

ramp time will be determined by the.

load inertia.

When the output frequency reaches
minimum, the electronic circuitry will
pulse the SCR in parallel with RCR and
DRR causing them to drop out.

C. The controller is now stopped.

Abnormal Stopping Sequence
A. Operation of a protective circuit will

cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will trigger the
SCRs in parallel with the RCR and DRR
coils and keep them triggered until the
controller is reset.

B. The RCR and DRR relays will drop out
returning all contacts to their deener-
gized state.

C. The controller will stop immediately and
the motor will coast to a stop.

Jog Mode

A. Placing the Run-Jog selector switChyin
the Jog position causes the followings:
1) The Run-Jog switch contact be-

tween the Stop push button andter-
minal 40 opens breakingithe seal-in
path for the Run Command Relay
(RCR).

2) The Run-Jog switeh ‘contact be-
tween terminals 22( -V unreg.) and
79 (Jog Select)closes to enable the
jog speedgreference on the option
boardyJog speed is controlled by the
jogospeed “adjust potentiometer.
NOTE 4f an‘option board is not.used,
the controller will jog at the speed
set by,the manual speed potentiom-
eter.

B. Pressing the Start push button will

energize the Run Command Relay (RCR)
causing the following:

1) The RCR N.O. contact between ter-
minals 40 and 36 will close to seal
around the Start push button but the
seal-in path is broken by the open
Run-Jog selector switch contact.
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2) The RCR NC. contact between ter:
minal 38 and the ShutdownsEnable
input opens removing the negative
voltage (— V unreg.) from the Shut-
down Enable input causing the con-
troller to switch from the shutdown
mode.

3) The RCR N.O. contact between ter-
minal 38 and, the Drive Run Relay
(DRR) N.O.__ cleses preparing to
enable thefcontroller when the DRR
N.O. contact closes.

4) The RCR™N.O. contact between ter-
minals¥44 and 41 closes to energize
the Drive Run Relay (DRR).

. Energizing the DRR causes the

following:

1) (The DRR N.O. contact between RCR
N.O. and the Drive Enable input
closes applying —V unreg. to the
enable inputto place the electronics
in the run mode.

2) The DRR N.O. contact between ter-
minal 44 and the DRR coil closes to
seal around RCR.

3) If an option board is used, the out-
put frequency follows the minimum
ramp time (1 sec) to the setting
called for by the jog pre-set speed
potentiometer.

4) |If an option board is not used, the
output frequency follows the normal
acceleration ramp time to the setting
called for by the manual speed po-
tentiometer.

. Releasing the Start push button

deenergizes the RCR causing the
following:

1) The RCR N.O. contact between ter-
minal 38 and the DRR N.O. opens to
take the electronics out of the run
mode.

2) The RCR NC. contact between ter-
minal 38 and the Shutdown Enable
input closes causing the controller
to switch to the shutdown speed
reference and begin ramping the out-
put frequency to minimum.

3) The RCR N.O. contact between ter-
minals 44 and 41 opens, removing
the pick-up circuit from the DRR.
Note DRR does not drop out due to
the seal in contact.
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4) If an option board is used, the out-
put frequency follows the minimum
ramp time (1 second) to minimum
frequency.

5) If an option board is not used, the
output frequency follows the normal
deceleration time ramp to minimum
frequency.

E. When the deceleration ramp has re-
turned the output frequency to mini-
mum, the electronic circuitry will pulse
the silicon controlled rectifier (SCR) in
parallel with the DRR coil to drop out
the DRR.

F. The controller is now stopped.

Abnormal Stopping Sequence

A. Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will trigger the
SCRs in parallel with the RCR and DRR
coils and keep them triggered until the
controller is reset.

B. The RCR and DRR relays will drop out
returning all contacts to their degner-
gized state.

C. The controller will stop immediately and
the motor wi.l coast to a stop:

OMEGAPAK 3500 controller with optional
Isolation Contactor (Mod‘C13)"er optional
Isolation/Bypass Contactor (Mod B13 or
D13) and Hand-Otf-Auto ‘Selector Switch
and Manual Speed Potentiometer (Mod
H10), and Option Board relays (Mod’s F08,
T08, S08).

For operation of the, control circuit se-
quence, refépto Seéction 11.0 diagram 11.2.5
and the description below

Operation With dsolation Contactor
(Diagram 11:2.5) Note: AFC-Off-Line switch

is not used and a jumper is installed be-
tween terminals 22 and 3.

Hand Mode

AwnPlacing the Hand-Off-Auto (H-O-A)
selector switch in the Hand position
causes the following:

1) The H-O-A contact between terminal
91 and 34 opens disabling the
Automatic Start contact.
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2) The H-O-A contact between ter:
minals 22 (- V unreg.) and 78/(Hand-
Auto) located on an options ‘card
opens causing the output freqéency
to respond to the manual speed
potentiometer.

3) The H-O-A contact between ter-
minals 89 and 34 cl68es, energizing
the Run Command,Relay (RCR) coil.
If the H-O-Agswiteh is rapidly moved
from Auto to “Hand, the RCR will
mormengtarily. drop out but will im-
mediately‘pick up and the controller
will continue to cperate but with the
spéedy controlled by the manual
speed potentionieter.

B. Energizing RCR causes the following:

1) (The RCR N.C. contact between ter-
minal 38 and the Shutdown Enable
input opens removing the negative
voitage (—V unreg.) from the Shut-
down Enable input causing the con-
troller to switch from the shutdown
mode.

2) The RCR N.O. contact between ter-
minal 38 and the Drive Run Relay
(DRR) N.O. closes preparing to
enable the controller when the DRR
N.O. contact closes.

3) The RCR N.O. contact between ter-
minals 37 and 39 closes to energize
the Isolation Contactor (IC) (refer to
diagram 11.3.17).

4) The RCR NO. contact between ter-
minals 44 and 41 closes preparing to
energize the Drive Run Relay (DRR),
and Auxiliary Sequence Relay No. 2
(ASR2), when the isolation contactor
(IC) NO. contact closes. This contact
also energizes the Sequence Timing
Relay (STR) through the IC N.C. con-
tact between terminals 41 and 86.

C. Energizing the Isolation Contactor (IC)

shown on 11.3.17 causes the following:

1) The IC N.O. contact between ter-
minal 41 and 42 closes energizing
the Drive Run Relay (DRR) and Aux-
iliary Sequence Relay No. 2 (ASR2).

2) The IC NC. contact between ter-
minals 41 and 86 opens to disable
STR. This must take place before
STR times out to prevent Incomplete
Sequence Shutdown of the con-
troller.
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D. Energizing the DRR causes the fol-

lowing:

1) The DRR N.O. contact between RCR
N.O. and Drive Enable input closes
applying — V unreg. to the enable in-
put to place the electronics in the
run mode.

2) The DRR N.O. contact between ter-
minal 44 and the DRR coil closes to
seal around RCR.

. The controller should now be operating

with the output frequency controlled by
the Manual Speed Potentiometer.

. Energizing ASR2 provides a form C con-

tact in addition to the one provided by
the DRR which can be used for external
control or annunciation.

. If the Isolation Contactor does not pick

up before STR times out, Auxiliary
Sequence Relay No. 1 (ASR1) will be
energized causing the following:

. Energizing ASR1 will cause the

following:

1) The ASR1 N.O. contact in parallel
with the Drive Fail Relay (DFR)¢coil
will close causing DFR to drop,out.

2) The ASR1 N.O. contact between ter;
minal 87 and the STR coil closesito
seal in STR and ASR1 until,the H-O-
A switch is moved to the Off
position.

3) The ASR1 N.O. contactybetween
J1-23 and terminal "85 will close
illuminating the ‘Inacomplete Se-
quence pilot light (if used). Refer to
wiring diagramy11.2.6.

Dropping,outithe Drive Fail Relay (DFR)
will cause the following:

1) The DFR N.C Contact in parallel with
the,RCR ¢oil will close causing RCR
to draopfout.

2) DFR NC.contact in parallel with the
ASR2 coil will close causing ASR2
and DRR to drop out. This along with
the RCR drop out from Step 1 will
shutdown the controller.

3) The DFR NC. contact between ter-
minals 105 and 106 will close to il-
luminate the Drive Fail pilot light (if
used). Refer towiring diagram 11.2.6.

omegapak®

8804-3

Adjustable Frequency Controller

Section 9.0

Normal Stopping Sequence

A.

C.

Moving the H-O-A selector switch toithe
OFF position deenergizes (the RCR
causing the following:

1) The RCR N.O. contact between ter-
minal 38 and the DRR N.@Q»opens to
take the electropies out of the run
mode.

2) The RCR N.C-“contact between ter-
minal 38 andythe " Shutdown Enable
input closes/causing the controller
to switchito the shutdown mode and
beginyramping the output frequency
to minimum.

3) The RCR N.O. contact between ter-
minals 44 and 41 opens, removing
the,pick-up circuit from the DRR.
Note DRR does not drop out due to
the seal in contact. This contact also
deenergizes the STR circuit causing
STR to reset.

4) The RCR N.O. contact between ter-
minal 37 and 39 opens but the Isola-
tion Contactor does not drop out
because the DRR N.O. contact be-
tween terminals 45 and 46 remains
closed. Refer to drawing.

. When the deceleration ramp has re-

turned the output frequency to mini-
mum, the electronic circuitry will pulse
the silicon controlled rectifier (SCR) in
parallel with the DRR coil to drop out
the DRR and ASR2, thereby stopping
the controller.

Dropping out DRR also causes IC to be
deenergized.

Abnormal Stopping Sequence

A. Operation of a protective circuit will

cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will trigger the
SCRs in parallel with the RCR, DRR and
DFR coils and keep them triggered un-
til the controller is reset.

. The RCR, DRR, ASR2 and DFR relays

will drop out returning all contacts to
their deenergized state.

. The controller will stop immediately and

the motor will coast to a stop.

. The DFR NC. contact in parallel with the

RCR coil will close keeping RCR
dropped out.
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E. An additional DFR N.C. contact will the Drive Run Relay (DRR) and Aux:
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close illuminating the Drive Fail pilot
light (if used). Refer to wiring diagram
11.2.6.

Auto Mode
A. Placing the Hand-Off-Auto (H-O-A)

selector switch in the Auto mode
causes the following:

1) The H-O-A contact between ter-
minals 91 and 34 closes to enable
the controller to start when the
automatic start contact closes.

2) The H-O-A contact between ter-
minals 89 and 34 opens preventing
the controller from being manually
started.

3) The H-O-A contact between ter-
minals 22 (-V unreg.) and -78
(Hand/Auto) located on an option
board closes causing the output fre-
quency to respond to an analog in-
put follower signal.

. Closing the automatic start contact
energizes the Run Command Relay
(RCR) causing the following:

1) The RCR NC. contact betweean ter.
minal 38 and the Shutdown E&nable
input opens removing the negative
voltage (- V unreg.) from the“Shuts
down Enable input causingithe con-
troller to switch from the"shutdown
mode.

2) The RCR N.O. contact'between ter-
minals 38 and the“Drive Run Relay
(DRR) N.O. closes ‘preparing to
enable the controllenwhen the DRR
N.O. contact closes.

3) The RCR NiOycontact between ter-
minals 37 and 39 closes to energize
theylsolationContactor (IC). See
diagram 118.17.

4) The/RCRAN.O. contact between ter-
minals 44 and 41 closes preparing to
energize the Drive Run Relay (DRR),
Auxiliary Sequence Relay No. 2
(ASR2), and Sequence Timer (STR)
through IC NC. between terminals 41
and 86.

-’Energizing the Isolation Contactor (IC)
shown on causes the following:

1) The IC NO. contact between ter-
minal 41 and 42 closes energizing

iliary Sequence Relay No. 2,(ASR2).

2) The IC NC. contact between ter-
minals 41 and 86 opens to'diSable
STR. This must take place before
STR times out to prevent Incomplete
Sequence Shutdown of the
controller.

. Energizing theW\DRR causes the

following:

1) The DRR N.O. contact between RCR
N.O. andythe Drive Enable input
closésyapplying —V unreg. to the
endble inputto place the electronics
in\the run mode.

2)"The DRR N.O. contact between ter-
minal 44 and the DRR coil closes to
seal around RCR.

. \T'he controller should now be operating

with the output frequency controlled by
the analog input signal.

. Energizing ASR2 provides a form C con-

tact in addition to the one provided by
the DRR which can be used for external
control or annunciation.

. If the Isolation Contactor does not pick

up before STR times out, Auxiliary Se-
quence Relay No. 1 (ASR1) will be
energized causing the following:

. Energizing ASR1 will cause the

following:

1) The ASR1 N.O. contact in parallel
with the Drive Fail Relay (DFR) coil
will close causing DFR to drop out.

2) The ASR1 N.O. contact between ter-
minal 87 and the STR coil closes to
seal in STR and ASR1 until the H-O-
A switch is moved to the Off position
or until the automatic start contact
opens.

3) The ASR1 N.O. contact between
J1-23 and terminal 85 will close illu-
minating the Incomplete Sequence
pilot light if used. Refer to diagram
11.2.6.

Dropping out the Drive Fail Relay (DFR)
will cause the following:

1) The DFR NG Contact in parallel with
the RCR coil will close causing RCR
to drop out.
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2) The DFR N.C. contact in parallel with
the ASR2 coil will close causing
ASR2 and DRR to drop out. This
along with the RCR drop out from

Step 1 will shutdown the controller. .

3) The DFR N.C. contact between ter-
minals 105 and 106 will close to illu-
minate the Drive Fail pilot light (if
used). Refer to diagram 11.2.6.

Normal Stopping Sequence

A.

C.

Opening the automatic start contact
deenergizes the RCR causing the
following:

1) The RCR N.O. contact between ter-
minal 38 and the DRR N.O. opens to
take the electronics out of the run
mode.

2) The RCR NC. contact between ter-
minal 38 and the SHUTDOWN
ENABLE input closes causing the
controller to switch to the shutdown
mode and begin ramping the output
frequency to minimum.

3) The RCR N.O. contact between ter-
minals 44 and 41 opens, removing
the pick-up circuit from the DRRq
Note DRR does not drop out dueo
the seal in contact. This contact also
deenergizes the STR circuit causing
STR to reset.

4) The RCR N.C. contact between ger-:
minal 37 and 39 opens but the Isola-
tion Contactor does qot 'drop out
because the DRR N.O,centact be-
tween terminals 45 and 46 remains
closed. Refer to drawinge

. When the deceleration™®ramp has

brought the output'frequency to mini-
mum, the electronig,circuitry will pulse
the silicon controlled rectifier (SCR) in
parallel with“the"DRR coil to drop out
the DRR"and ASR2, thereby stopping
the controlier.

Dropping outDRR also causes IC to be
deenergized.

Abnormal Stopping Sequence

A.

Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will trigger the
SCRs in parallel with the RCR, DRR and
DFR coils and keep them triggered un-
til the controller is reset.
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The RCR, DRR, ASR2 and DFR relays
will drop out returning all contagtsito
their deenergized state.

. The controller will stop immediately=and

the motor will coast to a stop.

. The DFR NC. contact in parallelaith the

RCR coil will closemkeeping RCR
dropped out.

. An additional DFRN.C®¥ contact will

close illuminatipg the Drive Fail pilot
light (if used). Refer to wiring diagram
11.2.6.

Operation Withy Isolation/Bypass Con-
tactors

(Diagrams 11:2.5 and 11.3.6). Note: AFC-Off-
Line switchyused - jumper between ter-
minals 22 and 3 removed.

AFC\ (Adjustable Frequency Controller)
Mode

A.

B.

Placing the AFC-Off-Line selector
switch in the AFC position causes the
following:

1) The AFC-Off-Line contact between
terminals 22 (- V unreg.) and 3 (Fast
Stop) closes taking the controller
out of the stop mode and permitting

* normal operation.

2) The AFC-Off-Line contact on
diagram or opens preventing the
Bypass contactor from being
energized.

The controller operation is now as
described for the Isolation Contactor.

Bypass Mode

A.

Placing the AFC-Off-Line selector
switch in the Line position causes the
following:

1) The AFC-Off-Line contact between
terminals 22 (- V unreg.) and 3 (Fast
Stop) opens to place the controller
in the stop mode.

2) The AFC-Off-Line contact on
diagram or closes to energize the
Bypass Contactor (BC).

. The motor line starts and is now

operating at constant speed from ac
line voltage and frequency and will con-
tinue to operate independent of the
adjustable frequency controller.
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10.0.2

10.1

10.2

10.3

10.4

10.5
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TROUBLESHOOTING & MAINTENANCE GUIDE

CONTENTS

MAINTENANCE
TROUBLESHOOTING, GENERAL COMMENTS

GENERAL SYMPTOMS

*1. Will not start

*2. Will not accelerate load

*3. Accelerates load too slowly
4. Decelerates too slowly

5. Excessive motor temperature

LED ANNUNCIATED FAULTS

*1. Shoot through (ST) — IL5
*2. Instantaneous Overcurrent (I0OC) — IL7
*3. Overvoltage (OV) — IL4
*4. Ground Fault (GF) — IL6
*5. Option Fault (OF) — 1L.10
*6.Overload (OLD) — IL8
7. Overtemperature (OT) — IL9

MISCELLANEOUS

1. Undervoltage (UV) — IL3
*2. Dynamic braking module

TROUBLESHOOTING PROCEDURES

*1. Gating

2. Voltage output

*3. Control power supply
4. Voltage balance

5. Shorted inverter GTO
6. Voltage feedback

7. Bus capacitor

TROUBLESHOOTING DATA

of Section 10.

*Designates Troubleshooting Flow Charts — located at end

Section 100
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10.0.1 MAINTENANCE

During normal use, the drive controller will require minimum maintenance. However, good
maintenance practice requires periodic inspection of the controller. The maintenance periods should
be scheduled based on the particular operating environment of the controller, but should not exceed
one year.

CAUTION
ONLY AUTHORIZED SERVICE PERSONNEL FAMILIAR WITH THIS EQUIPMENT, SHOULD BE
ALLOWED TO SERVICE THE CONTROLLER.

General maintenance procedures for Square D control gear are covered'in/Square D publication
30072-200-50. Procedures specific to this controller are as follows.
1. Standby lamp status should be verified per Section 7.6.

2.Drive controller operation should be observed. Any deviations®rom®normal operation may be
an indication of a controller malfunction. A thorough investigation should be made to deter-
mine the cause.

3.Check operation of any push-to-test pilot lamps.
4. Remove all power

BEFORE SERVICING, TURN OFF POWER SUPPLY(S)"TO THIS EQUIPMENT. WAIT 5 MINUTES.
MEASURE CAPACITOR VOLTAGES TO VERIFY THAT THEY ARE ZERO. DO NOT SHORT ACROSS
CAPACITORS WITH VOLTAGE PRESENT.

DANGER
HAZARD OF ELECTRICAL _SHOCK OR BURN

5. Tilt-out the power semiconductornassembly following the procedure found in this Section.

6.Inspect and clean all air passagéWays'in controller using a vacuum cleaner. Do not use a com-
pressed air source.

7.Inspect and clean all insulation systems within the controller using a vacuum cleaner. Do not
use a compressed airsource. Do not “megger” controller!

8.Check integrity of all mechanical fasteners.

9. Check integrity of ‘all electrical fasteners and joints.
10. Check controller grounding means.
11. Check capacitor ‘bank/for damaged or bulging cans. Replace as required.
12. Inspect all electrical components for damage.
13. Reclosg powensemiconductor assembly following the procedure found in this Section.

DO NOT ENERGIZE OR ATTEMPT TO OPERATE THE CONTROLLER WITH THE SEMICONDUCTOR
ASSEMBLY IN“THE SERVICE POSITION. ALL HEATSINK ASSEMBLIES ARE ELECTRICALLY HOT
WHEN THE CONTROLLER IS ENERGIZED AND WHILE THE DC BUS CAPACITORS ARE CHARGED.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

n

During normal maintenance or in the event that troubleshooting indicates possible power semicon-
ductor failure (inverter GTO's or rectifier diodes) the power semiconductor assembly can be tilted
out into the service position as shown in Section 4, Controller Photos. The following procedure
must be followed to safely accomplish this task.
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1. Remove all power

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER SUPPLY(S) TO THIS EQUIPMENT. WAIT 5§ MINUTES.
MEASURE CAPACITOR VOLTAGES TO VERIFY THAT THEY ARE ZERO. DO NOT SHORT ACROSS
CAPACITORS WITH VOLTAGE PRESENT.

2. Verify that the controller is securely attached to its mounting surface.

3. If optional dynamic braking is not installed, remove the metal plate at the top {right portion of the power
semiconductor assembly. Refer to Section 4, controller photos for the location‘effthe plate. If optional
dynamic braking is installed it will take the place of the metal plate and must, be removed.

4. Disconnect motor leads from the controller terminals.

5. Grasp the handle near the top of the power semiconductor assemblyjand carefully pull. The semicon-
ductor assembly is hinged at the bottom and will tilt out approximately®90 degrees. A retaining cable
will hold the assembly in the service position.

6. Lower the semiconductor assembly into the service position and,insurethat the retaining cable is securely
attached.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

DO NOT ENERGIZE OR ATTEMPT TO OPERATE THE CONTROLLER WITH THE SEMICONDUCTOR
ASSEMBLY IN THE SERVICE POSITION. AEL"HEATSINK ASSEMBLIES ARE ELECTRICALLY HOT
WHEN THE CONTROLLER IS ENERGIZEDAND/WHILE THE DC BUS CAPACITORS ARE CHARGED.

7. Reverse the above procedure to return thie controller to operating condition. Observe the retaining cable
during the closing process to insure that'it does not snag on any components or interfere with complete
closing of the power semiconductof assembly.

CAUTION
CONSULT YOUR LOCAL SQUARE,D RERRESENTATIVE BEFORE ATTEMPTING ANY MAINTENANCE ON
THE POWER SEMICONDUCTOR ASSEMBLY.

10.0.2 TROUBLESHOOTING,\GENERAL

A number of diagnostic@and status indicating lights (refer to Section 7.0, Diagnostic Indicating LED’s
and Neon Light),have been included on the Main Control Board, Power Interface Board, Gate driver
Boards, Option_Boards, and Optional Dynamic Braking module. The intent of these lights is to pro-
vide visual indication of a number of controller operating and protective circuit functions to assist
in maintenance and troubleshooting.

The following troubleshooting guide can best be utilized by observing the status of the lights and
reviewing the symptoms listed to determine which possible problems could cause the observed light
pattern. To view the lights, the controller door must be open with power applied to the controller.
If_theycontroller trips while operating, the lights must be viewed before power is removed because
removing and re-applying power resets the fault indicators.

CAUTION
ONLY:AUTHORIZED SERVICE PERSONNEL FAMILIAR WITH THIS EQUIPMENT SHOULD BE ALLOWED
TO,SERVICE THE CONTROLLER.
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DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

MANY PARTS INCLUDING ELECTRONIC PRINTED WIRE BOARDS IN THIS CONTROLLER OPERATE
AT LINE VOLTAGE. DO NOT TOUCH. USE ONLY ELECTRICALLY INSULATED TOOLS WHILE MAKING
ADJUSTMENTS.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

CERTAIN ADJUSTMENTS AND TEST PROCEDURES REQUIRE THAT POWER"BE APPLIED TO THIS
CONTROLLER. WHEN WORKING WITH ENERGIZED EQUIPMENT, EXTREME 'CAUTION MUST BE
EXERCISED AS HAZARDOUS VOLTAGES EXIST. THE ENCLOSURE DOOR MUST BE CLOSED AND

SECURED WHILE TURNING ON POWER, OR STARTING AND STOPPING THIS CONTROLER.

When used in conjunction with the diagnostic and status ipdi¢ating lights this guide facilitates
troubleshooting to the individual printed wiring board level.

The troubleshooting procedure is organized into 4 basic units. The first unit (10.1) covers general prob-
lems which are identified by a basic description (e.g.“=—*€eontroller will not start”). The second sec-
tion (10.2) consists of specific faults annunciated byyLED%lluminations (e.g. — “Instantaneous Over-
current (IL7)"). The third section (10.3) attempts to ifnclude ‘those items not covered in 1 or 2 such
as the dynamic braking module or LED illuminatiofis which contain useful problem-solving informa-
tion but are not fault indicators. The fourth andglast ‘'Ssection (10.4) is comprised of troubleshooting
techniques which support the first 3 sections.

If troubleshooting indicates the necessity of component replacement, observe all precautions.

BEFORE SERVICING, TURN OFF POWER/SUPPLY(S) TO THIS EQUIPMENT. WAIT 5 MINUTES.
MEASURE CAPACITOR VOLTAGES TO VERIFY THAT THEY ARE ZERO. DO NOT SHORT ACROSS
CAPACITORS WITH VOLTAGE PRESENT.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

When contacting Square‘Dyfor troubleshooting assistance or requesting service, it is necessary to
have the information réquested on the controller trouble sheet available. If the controller is to be
returned to Square D, acompleted copy of the sheet must be insertéd in the controller before pack-
ing for shipment. Séveral”copies of the controller trouble sheet. are provided at the end of the
troubleshooting section:

10.1.4 MOTOR DECELERATES TOO SLOWLY

73

Depending on load inertia, the ramp modification circuit may be automatically extending the decelera-
tion rate. To verify that controller ramp circuits are functioning properly and that the ramp modifica-
tion circuit is extending the deceleration rate perform the following:

1. Remove all power.

~ 2_Disconnect motor leads fromterminals T1, T2, and T3. Read and observe caution notes concern-

ingecontroller servicing.

3. While measuring the voltage between terminals TB1-4( +) and TB1-6 (common) start the controller
and monitorthe voltage change. This DC voltage is a signal proportional to drive output frequency
with a scaling factor of 2.6 VDC = Base Frequency (F...). Compare the time required for this
voltage to fall from 2.5 VDC to OVDC with the desired deceleration time as determined by
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10.1.5

10.2.7

10.3.1

Main Control Board selector switch SW5 and potentiometer P10 (Dec) (refer to Section/6.0 to
verify these settings). This step confirms the deceleration circuitry is operable. If the decelera-
tion rate cannot be controlled by P10 and SW5 (per 6.0) replace the Main Control Board:

4. Remove all power. Read and observe caution notes concerning controller servicing.

5. With the open-circuit ramp operation verified and with all power removed, connect the motor
leads and perform the voltage check described in (2). Read and observe caution notes concern-
ing controller servicing. If the time required to decelerate with load attached,is greater than the
time required to decelerate with the load disconnected, the ramp modification"€ircuit is being
activated. If afaster deceleration time is required, reduce the load inertia oripstall dynamic braking
or regenerative braking options.

EXCESSIVE MOTOR TEMPERATURE

Motor Overheating can result from the following items:
1. Motor incorrectly sized for load. Measure motor current and¢compare to nameplate rating.

2.Since most motors are cooled by internal shaft-mounted fans;ithe motor rated current capacity
will decrease with speed due to decreased fan speed. Ifgsubstantial motor torque is required
at low speed, motor overtemperature may occur. Theymotor manufacturer should be consulted
to determine the correct motor selection for such applications.

3. Verify that voltage output is correct per 10.4.2.

NOTE: With the advent of modern insulation materials, many motars are capable of operating at
relatively high winding temperatures. Therefore,smotors which seem hot-to-the-touch may be
operating well within their temperature limits. ¥he moetor nameplate should be consulted as to
the class of the motor’s insulation system. Tosproperly determine a motor’'s temperature, the pro-
cedures described in NEMA MG-1 may be followed.

OVERTEMPERATURE (OT) LED (IL9)

The overtemperature (OT) LED (IL9) will iluminate whenever the normally closed switch, as shown
on the control elementary diagram (refer to the table of contents under Section 11 to determine
the drawing number) connected betweenterminals TB1-28 and TB1-22 through tie-point TB1-18 is
opened. In this event the followingiitems should be checked:

1. Excessive ambient temperature per Section 3.1.4.

2. Controller cooling fan failurexlocation per Section 4).
3. Loose or defective electrical“eonnection.
4,

Check for tripped motor thermal switch if the motor is so equipped. Refer to Section 10.1.5,
excessive motor temperature.

. Defective precharge relay or precharge contactor.
6. Dirty heatsinkfassembly or blocked air flow. See Section 10.0.1.

(8]

UNDERVOLTAGE (UV) LED IL3

The underyoltage LED is illuminated whenever the controller input line voltage falls below 87.5%
of rated line voltage (per Section 3.1.1). There is hysteresis in this circuitry so that voltage must
rise back to alevel of 95% rated voltage before the undervoltage condition is removed. While in
a UV condition the precharge relay is de-energized and the drive is inhibited from running. In the
event of@n undervoltage condition consider the following items:

1.'kow AC input per specifications of Section 3.1.1.

2. Momentary AC line dip — controller will automatically reset and run if 2-wire control is used.
Three-wire control circuits will require that the start button be depressed.

3.Verify that frequency selection snip-out resistors on the Main Control Board and control
transformer jumpers are set properly per Section 6.0.

4. Refer to 10.4.3 and perform a control power supply check.
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10.4.2 VOLTAGE OUTPUT

10.4.4

75

Improper voltage output may cause Overload, Instantaneous Over Current, or insufficient torque.
Perform the following to verify that the voltage output is correct.

1. Perform the voltage balance procedure per 10.4.4. If no imbalance is found, continue to the next
step.

2. Remove all power. Read and observe caution notes concerning controller_servicing.

3. With the motor leads disconnected from terminals T1, T2, and T3, adjustthesinput speed signal
until the voltage between TB1-4(+) and TB1-6 (common) on the Main Control"Board (refer to
Figure 8.1) is 1.25 VDC.

4. With the controller at this frequency, measure the voltage between, TB1-26( + ) and TB1-6 (com-
mon). Compare this measured voltage (V) to the voltage listed in Tableyfor the switch configura-
tion of the controller under examination. The measured voltage should be within +10% of the
tabulated value.

5. If the conditions of (4) are not satisfied, confirm the integrity ofithe voltage feedback per 10.4.6.

6. If voltage feedback is functioning properly, replace the Maini€ontrol Board.
TABLE 1
Main Control Beard, Dip Switch Settings®
Controller Input Motor Nameplate

Voltage Voltage SW1 SW2 ),SW3, SW4 SW5 SW6 SW7 SW8 V(x5%)
200V 200V X X X 2 * o (0] = .87V
230V 200v X X X * * o (0] z .87V
230v 230V X X% (9] 2 * o (0] * 1.00v
460V 200V X X X " 3 X 0] * .87V
460V 230V X X o = * X 0] & 1.00V
460V 400V o X o ” * X X * 1.74V
460V 460V o X o * * X (0] * 2.00v

X -Closed Switch (On)

O-Open Switch (Off)

* -Either position is acceptable
@®Refer to Section 6, controllemadjustments for additional information on the proper setting of
the dip switches.

CONTROLLER OUTPUT, VOLTAGE MEASUREMENT

Controller output voltage canfindicate a potential gating problem. The following procedure illustrates
this concept:

1. Remove all power» Read and observe caution notes concerning controller servicing.
2. With all pewerremoved, remove motor leads from terminals T1, T2, and T3 so that controller out-
put is opengirctited. Read and observe caution notes concerning controller servicing.

3. Startthe controller and adjust the output frequency to 60 HZ by varying input speed signal until
the DCWoltage between TB1-4(+) and TB1-6 (common) is 2.5VDC (see Section 8.1 for location
of TB1). Note: if the controller is capable of hand or automatic operation, the hand mode should
be used and speed should be varied with the manual speed potentiometer.

4. Measure the line to line output voltages from T1 to T2, T2 to T3, and T1 to T3 (see Section 4.0
for location). These voltages should be within 5% of each other. The actual voltage reading is
not important. Because of the complex output waveform, different voltmeters may read different
values. The major concern is that all three readings indicate balanced voltages. If not, this
indicates a problem in a gating channel. The output which is common to the two lowest line-to-
line readings is driven by the two suspect gating channels. As an example, suppose V(T1—T2)
= 400V, V(T2—T3) = 500V, and V(T1—T3) = 400. Since T1is common to V(T1—T2)) and V(T1—T3),
the two lowest readings, there is a problem in the gating circuitry or GTOs that drivethat terminal.
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To correct the problem, the following items should be replaced sequentially. Read and observe
caution notes concerning controller servicing.

1. The pair of gate drivers associated with that output terminal (illustrated in Section(4).
2. Ribbon cable between the Main Control Board and Power Interface Board.
3. Main Control Board

4. Power Interface Board — be certain to use two known good Gate Drivers in the positions which
drive the suspect terminal.

if Steps 1 - 4 above do not correct the problem, contact the factory.

10.4.5 SHORTED INVERTER GATE TURN-OFF THYRISTOR (GTO)

Remove all power from the controller. Read and observe caution notes concerning controller ser-
vicing. Disconnect the motor leads at terminals T1, T2 and T3. With an 6hmmeter on the RX10 scale
perform the measurements in Table 2. If a low resistance measurementjis encountered where a
high resistance measurement is expected, a shorted GTO is indicated./The terms high and low
resistance are relative and comparison with the other measuremeénts,should clarify a questionable
reading. Note: A shorted GTO could be the result of some otheriproblem. Failure to determine the
cause may result in failure of the replacement GTO. Contactasyourlocal Square D representative
if a shorted GTO is suspected.

TABLE 2
Ohmmeter* | Ohmmeter*
+ Lead — Lead Measurément‘(Resistance)
+ Bus T1 High
+ Bus T2 High
+ Bus T3 High
T + Bus Low
T2 + Bus Low
T3 + Bus Low
— Bus ™ Low
— Bus T2 Low
— Bus 13 Low
T1 < Bus High
T2 — (Bus High
T3 —(Bus High

*Refer to Section, controller photos to determine the
location(of terminals.

10.4.6 VOLTAGE FEEDBACK

This procedure verifies the integrity of the controller output voltage sense resistors, both DC bus
voltage and motor termipal voltages and the ribbon cable which conveys voltage feedback infor-
mation from the Power Interface Board to the Main Control Board. Defective voltage feedback usual-
ly results imyInstantaneous Over Current (IL7) or Shoot Through trips (IL5).

1. Removg all power. Read and observe caution notes concerning controller servicing.

2. Withall power removed, disconnect the motor leads from terminals T1, T2 and T3. Refer to Sec-
tion 4%or theflocation of T1, T2 and T3.

. Remove thé ribbon cable between the Main Control Board and the Power Interface Board.

. Place one lead of an ohmmeter on test point TP3 of the Power Interface Board (PIB) and the
other lead on terminal T1 (refer to Section 4 to determine the location). The meter should read
3 megohms. If not, replace the Power Interface Board.

. Repeat Step 4 for test point TP4 and terminal T2.

., Repeat Step 4 for test point TP5 and terminal T3.

“Repeat Step 4 for test point TP1 and + bus terminal.

. Repeat Step 4 for test point TP2 and — bus terminal.

. Place the meter on the RX1 scale and check the continuity of the ribbon cable. Each conductor
should read two ohms or less. If any are of a higher value, replace the ribbon cable.
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10.4.7

10.5

7

BUS CAPACITOR

An open bus capacitor may result in overvoltage (OV) or shoot through (ST). A shorted bus €apacitor
will result in blown incoming line fuses. Capacitors which initially fail shorted, blowingithe input
line fuses, will generally open-circuit after the internal protective mechanism operates to cl€ar the
capacitor’s internal short circuit. This condition can be visually detected by examining the top of
the capacitor. The top of the capacitor will be bulged outward creating a dome shape. Fhis failed
capacitor and any blown input line fuses should be replaced and the possibleoss of input lines
to the controller should be investigated. If a failed capacitor is suspected, but is notivisually detec-
table, a general indication of capacitor condition can be obtained with an analeg ohmmeter. Remove
power from the controller. Read and observe caution notes concerning controller servicing. With
the meter scaling at RX1000 connect the meter leads across the capacitor terminals. A shorted
capacitor will indicate low resistance, an open capacitor will indicate infinity, and a good capacitor
will deflect momentarily and then return to the infinity position.

TROUBLESHOOTING DATA

PLACE THE TROUBLE SHEET WITH THE AUTHORIZED RETURN"PAPER RECEIVED FROM YOUR

LOCAL SQUARE D REPRESENTATIVE.

The purpose of the “Trouble Sheet” is to obtain as much(pertingntinformation about the controller

as possible. By fully filling out the following form the timeyto repair the controller and the cost

of troubleshooting the controller are reduced. The following iS"an explanation of the type of infor-
mation needed on this form.

USER NAME AND ADDRESS: Where the controller,is installed

PERSON TO CONTACT: Someone at the user who,is familiar with the problem and application. Con-

tact for additional information may be required.

CONTROLLER DATA: Completely fill in the sample nameplate given on the bottom of the form.

MOTOR DATA: Fill in the requested information. Iflyou have muitipie motors give the information

for all the motors controlled by the AFC.

APPLICATION DATA:

e Ambient temperature

¢ Type of load being controlled (i.e.,conveyor, mixer, pump, fan, etc.)

e Basic power flow from supply to motor,Indicate if any contactors or circuit breakers are installed
before the motor, or between the'controller and motor. Is there any line bypass or across-the-line
start capabilities?

¢ |s this a multiple motor'scheme? Are the motors started all at the same time or sequenced?

e Type of speed control
Hand pot, analog input “signal“(4-20 ma, 0-10V dc, etc.) or pneumatic signal

e Braking options installed. Ifva regeneration controller is used refer to Service Bulletin 8804-2.
Record status of DiB." LED’s.

¢ |f remote control wiking is installed detail the functions (start-stop, run-jog, etc.) and the terminals
to which your wiripg“is connected.

PROBLEM INFORMATION:

Descriptiontef Symptoms:

e Does faultieccur
¢ When only power is on the controller
* Whengstart button is pushed
* When changing speeds
e When running at constant speed
e When stopping
* When motor load changes

e Does problem have a pattern (l.E. does problems occur at same time during day?) or is the
problem random?

¢ Signs of visual damage (bulging capacitor cans, blown fuses, discoloration on boards)
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CONTROLLER TROUBLE SHEET
DETAIL TROUBLESHOOTING STEPS TAKEN
In the service bulletins there are a number of troubleshooting steps to be taken. List the steps taken and
the results of those steps. If you have done any troubleshooting on your system detail those steps and
results also.

USER NAME

ADDRESS

CITY, STATE, ZIP

PERSON TO CONTACT.

PHONE
PURCHASER (DISTRIBUTOR). PO. # (IF AVAILABRE
CONTROLLER DATA: (FILL IN NAMEPLATE INFORMATION)
1500 CONTROLLER NAMEPLATE 3500 CONTROLLER NAMEPLATE
OMEGAPAK I MOTOR CONTROLLER
ADJUSTABLE FREQUENCY CONTROLLER g D CLASS 68804
SVERITYPE  JSER |
[Hor1zZ]] § | ame RMS
[verT.][ |sym. avartasLE
INPUT O| -~ nmaxi| [O
MAX. WITHSTAND SYM. AMPS RMS
MAX. AMPS 3PH 1PH :
OVERLOAD CAP. % FOR1_MIN 5% D I:l
OUTPUT
VOLTS
MAX. AMPS
GOURRE )
51140-291-01
MOTOR DATA:
HP VOLTAGE FULL LOAD CURRENT.
SERVICE FACTOR NEMA DESIGN SPEED

APPLICATION DATA:

APPLICATION (DESCRIBE)

SPEED, RANGE: MAX. SPEED MIN. SPEED DUTY CYCLE
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CONTROLLER TROUBLE SHEET (continued)
PROBLEM INFORMATION:

LED’'S THAT ARE ILLUMINATED (MARK ON DRAWING) NO. OF GATE DRIVER LED’S ON
HZIEE
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LENGTH OF TIME CONTROLLER HAS OPERATED PROPERLY:
MONTHS, OR PROBLEM OCCURRED AT START-UP

DESCRIPTION OF ,SYMPTOMS

DETAIL TROUBLESHOOTING STEPS TAKEN

79 SQURRET])



SERVICE BULLETIN omegapak®

March, 1986 Adjustable Frequency Controller

8804-3

CONTROLLER TROUBLE SHEET

DETAIL TROUBLESHOOTING STEPS TAKEN

Section 10.0

In the service bulletins there are a number of troubleshooting steps to be taken. List the steps taken,and
the results of those steps. If you have done any troubteshooting on your system detail those steps’and

results also.

USER NAME

ADDRESS

CITY, STATE, ZIP

PERSON TO CONTACT

PHONE

PURCHASER (DISTRIBUTOR) PO. # (IF AVAILABLE

CONTROLLER DATA: (FILL IN NAMEPLATE INFORMATION)
1500 CONTROLLER NAMEPLATE

3500 CONTROLLER NAMEPLATE

OMEGAPAK - MOTOR CONTROLLER
ADJUSTABLE FREQUENCY CONTROLLER D CLASS 8804
CLASS 8804 m BUS RATING BUS BAR BRACED FOR
IHORIi 1 | ]amp Rms
[verT ]| |sym. avaivasLE
INPUT I max | | 10
MAX. WITHSTAND SYM. AMPS RMS
MAX. AMPS 3PH ;
OVERLOAD CAP. % FOR"1 MIN EQLRE D |:|
OUTPUT
VOLTS
3-60/90/120HZ
MAX. AMPS
GOURRET)
51140-291-01
MOTOR DATA:
HP VOLTAGE FULL LOAD CURRENT
SERVICE FACTOR NEMA DESIGN SPEED
APPLICATION DATA:
APPLICATION (DESCRIBE)
SPEED RANGE: MAX. SPEED MIN. SPEED DUTY CYCLE
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CONTROLLER TROUBLE SHEET (continued)
PROBLEM INFORMATION:
LED’'S THAT ARE ILLUMINATED (MARK ON DRAWING) NO. OF GATE DRIVER LED’S ON
i [
il 1 [
. 82 EC _5
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LENGTH OF TIME CONTROKLER HAS OPERATED PROPERLY:
MONTHS, OR PROBLEM OCCURRED AT START-UP

DESCRIPTION OF SYMPTOMS

DETAIL TROUBLESHOOTING STEPS TAKEN
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ENABLE LED
ILLUM%NATED

NO

REFER TO SECTION 10.2 OR
10.3 CORRESPONDING TO
FAULT LED ILLUMINATED

PERFORM CONTROL POWER
SUPPLY CHECK PER 10.4.3.

I. IF OPTIONAL BYPASS CONTACTORS ARE USED,
VERIFY THAT THE AFC-OFF-LINE SELECTCR.
SWITCH IS IN THE AFC POSITION
AND THE ISOLATION CONTACTOR IS CLOSED.

2. A. REMOVE ALL POWER
READ AND OBSERVE ALL
CAUTION NOTES.
B. VERIFY MOTOR WIRED CORRECTLY.
C. CORRECT IF NECESSARY.

3. IF WIRING IS CORRECT:
REAPPLY POWER.

INITIATE START CIRCUIT.
PERFORM OUTPUT VOLTAGE CHECK
PER 10.4.2.

o@m>

4. REPLACE THE MAIN CONTROL BOARD.

L 4

Q
o
Pl

4

N
S

RUN
OMMAND RELA
PICK%D-UP

" CONTACT NOT DEFECTIVE.

VERIFY THAT RELAY

REPLACE MAIN
CONTROL BOARD.

. VERIFY THAT RCR CONTACTS ARE NOT DEFECTIVE.

2. VERIFY THAT ISOLATION CONTACTOR
IS ENERGIZED.

3. IF NO ISOLATION CONTACTOR IS USED, VERIFY
JUMPER INSTALLED BETWEEN TBI-41 AND TBI-42.

4. REPLACE THE MAIN CONTROL BOARD.

{IF USED)

REFER TO SECTION |1, CONTROLLER

DRAWINGS AND LOCATE DRAWING
COVERING FILOT OEVICES USED.

B. VERIFY PILOT OEVICES WIRED CORRECTLY.
C. VERIFY CONTACTS ON PILOT DEVICES.

2. CONSULT LOCAL SQUARE D REPRESENTATIVE.

CAD SYSTEM ORIQINAL.
DO NOT

CHANQGE MANUALLY.

SQUARE T) COMPANY

riTee WILL

NOT START

CLASS,

REF .

TE OW. ]| OATE AL.
2-86

ATE REVISION DESCRIPTION
—

PRAJ.NO.

TYPE —__FORM_________ SER.
LS . ORD AE

o™ x0. w00

?a—§|

10,1, |




ENABLE LED
ILLUM%NATED

START

FAULT LED
ILLUM%NATED

YES

REFER TO 10.1.1
WILL NOT OPERATE

TOREAULT LEO.

REFER JOJSECTION 10.2
YES OR 10{3 CORRESPONDING

. VERIFY MOTOR CURRENT LIMIT (MCL)

POTENTIOMETER IS FULLY CLOCKWISE.

. VERIFY THAT THE VOLTAGE(BODST (E-BOOST)

POTENTIOMETER IS APBUUSTED"CORRECTLY,
PER SECTION 6.0.

. CHECK FOR PROPERQGATING PER 10.4.1.
. PERFORM OUTPUT (VOLTAGE CHECK PER 10.4.2.
. VERIFY THATRIHE“LOAD IS MECHANICALLY

FREE TO ROTATE,

. VERIFY THAT THE “STARTING TOROUE REQUIRED

DOES NOT EXCEED THE MOTOR/CONTROLLER
CAPABILITYY

. CONSULT IOCAL SOUARE D REPERSENTATIVE.

CAD SYSTEM ORIQINAL.

DO NOT CHANGE MANUALLY.

SQUARE ) COMPANY

JODATE

REVISION DESCRIPTION BY

Tiree WILL NOT ACCELERATE

CLASS______ TYPE FORM, SER ..

i
3
R
- Bl




D E F G H I J K M N 6] P
™M
I. VERIFY MOTOR CURRENT LIMIT (MCL) o
YES POTENTIOMETER IS FULLY CLOCKWISE. -
2. VERIFY VOLTAGE BOOST (E-BOOST)
POTENTIOMETER IS PROPERLY ADJUSTED
PER SECTION 6.0. S—
8
INCORRECT SETTING OF ACCEL TIME. REFEI.?
TO SECTION 6.0 FOR ACCEL TIME RANGE SWITCH 7
AND ACCEL POTENTIOMETER.
]
PERFORM4BUTRUT (VOLTAGE
CHECK PER 10.4.2.
5
CURRENT LIMIT IS AUTOMATICALLY
EXTENDING THE ACCEL TIME TO 4
COMPENSATE FOR A HEAVY LOAD.
ACCELERATION RATE IS MAXIMUM
FOR THIS MOTOR/CONTROLLER
COMB INATION.
3
CAD SYSTEM ORIQINAL.
DO NOT CHANQE MANUVUALLY.
2
SQUARE T] COMPANY
T11Le ACCELERATES TOO SLOWLY
CLASS, TYPE FORM, SER.__ !
= i Rl o0 mE[
=T o % 10.1.3 =
PRO.NO. |

REVISION DESCRIPTION

BY




CONDITION
RESET

YES

MEASURE VOLTAGE FROM POWER
TERMINALS +BUS TO - BUS

TO LOCATE TERMINALS.

V(+BUS TO - BUS)SHOULD BE:
V(SYSTEM) Vit T
460 VAC
230. VAC
200 VAC

REFER
TO SECTION 4, CONTROLLER PHOTOS

600-650 VDC
300-325 vDC
270-300 VvOC

IS
Vi+ BUS TO - BUS)
CORRECT

MEASURE THE#BC VOLTAGE BETWEEN TEST POINTS
TP10 (%), AND TPI12(COMMON) ON THE MAIN CONTROL

BOARD.

REFER TO 8.! FOR TEST POINT LOCATION.

VERIFY THAT:

A. INCOMING LINE VOLTAGE IS CORRECT:
B. ALL THREE PHASES ARE PRESENT,
C. POWER FUSES ARE NOT BLOWN.

REMOVE ALL POWER. READ AND .OBSERVE
ALL CAUTION NOTES. VERIFY (THATWJHE
PRECHARGE FUSE IS NOT BLOWN\,AND THE

PRECHARGE RESISTORS ARE NOT DEFECTIVE,

ALSO VERIFY THAT ALL CONNEGIIONS ARE
TIGHT AND NO SIGNS OF QVERHEATING ARE
APPARENT.

CHECK FOR SHORTER DYNAMIC BRAKING
UNIT (IF USED) PER, 10.3.2

DOES
V(TPI0 TO TPI2}
OUAL 7.5VD

REPLACE THE

MAIN CONTROL BOARD.

. CHECK CONTINUITY OF RIBBON CABLE

BETWEEN THE MAIN CONTROL AND

POWER INTERFACE BOARDS.

gEgLA%F IF ANY READING EXCEEDS
HM

IF ABOVE _DOES NOT CORRECT THE PROBLEM,

" REPLACE THE POWER INTERFACE BOARD.

. CHECK FOR SHORTED GTO PER 10.4.5.

2. CHECK FOR SHORT,IN MOTOR OR WIRING TO MOTOR.
3. REMOVEaALL\POWER. READ AND OBSERVE ALL CAUTION
NOTES. ©HECK.DC BUS CAPACITORS PER 10.4.7.
4. CONSULT LOCAL SOUARE D REPRESENTATIVE.
) e CAD SYSTEM ORIQINAL.
MAIN CONTROL BOARD. DO NOT CHANQE MANUALLY,
SQUARE D COMPRANY
@ rire ST_LED ILLUMINATES
CLASS TYPE FORM
— S O B
= TEXT 2-8 |
[AGSEN o ™0, | #P 0 | O . 2 . l
REM.[ DATE REVISION DESCRIPTION BY PROJ.ND.

wa-gi

10.2.1

> |




8 c D E G K L M N 0
o
ST LED I. CHECK FOR OPEN DC BUS CAPACITOR PER 10.4.7, REPLACE THE MAIN o
UPON_ SUODEN 2. CHECK FOR LOSS OF PHASE ON INCOMING LINE. LGOS
8
1. NOISE INDUCED MISFIRING OF GTO, RESET . REPLACE THE GATE DRIVER BOARD.
AND RESTART CONTROLLER. . IF PROBLEM NOT SOLVED, REPLACE 7
; THE POWER INTERFACE BOARD AND
2. GATING PROBLEMS, REFER TO 10.4.1. L 2 I B i S e ety
3. OPEN DC BUS CAPACITOR, CHECK PER 10.4.7. HAD THE ILLUMINATED LED.
4. LOSS OF PHASE..
5. DEFECTIVE OR POORLY TERMINATED GROUND T
RESISTOR BETWEEN T8!-20 AND TBI-21. 6
6. IMPROPER SHIELD TERMINATION ON
EXTERNAL CONNECTION.
7. CONTROLLER NOT SOLIDLY GROUNDED
- 'REFER TO SECTION 2.4.
8. DEFECTIVE DYNAMIC BRAKE UNIT 5
(IF USED), CHECK PER 10.3.2.
9. IMPROPER OPERATION OF OUTPUT
CONTACTOR, REFER TO SECTION 2.2.3.
10.UNSUPPRESSED INDUCTIVE LOAD(S)
(BRAKE COILS, RELAY COILS, SOLENOIDS, 4
ETC.) IN CLOSE PROXIMITY TO CONTROLLER.
11.CONSULT LOCAL SQUARE D REPRESENTATIVE.
3
CAD SYSTEM ORIQINAL.
DO NOT CHANQGE MANUALLY.
2.
SQUARE D COMPANY
rre ST _LED ILLUMINATES
CLASS, TYPE FORM, SER . l
R ‘ oD RLE[T
o
REY .| EATE REVISION DESCRIPTION ar PRQ, NG I 2




START CIRQUIT
INIT!’ATB.)

NO

S 1
D ILLUMINATI
ACCELE;?A? ION

REPLACE THE MAIN
CONTROL BOARD

INCORRECT E-BOOST. REFER
TO SECTION 6.0.

VERIFY WIRING TO THE MOTOR

VERIFY THAT THE MOTOR IS
NOT DEFECTIVE.

VERIFY PROPER CONNECTION OF CURRENT
TRANSFORMERS.

| .4"SUDDEN LOAD INCREASE. CHECK FOR
MECHANICAL PROBLEMS, OPERATION
OF CLUTCHES, ETC

2. IF CONTACTOR IS INSTALLED BETWEEN THE
CONTROLLER AND MOTOR,
REFER TO SECTION 2.2.3 FOR THE PROPER
APPLICATION OF OUTPUT CONTACTORS.

3. UNSUPPRESSED INDUCTIVE LOADS [BRAKE COILS.
RELAY COILS, SOLENOIDS, ETC.) INC
PROXIMITY TO THE CONTROLLER.

4. MISSING OR DEFECTIVE GROUND RESISTOR
BETWEEN TB!-20 AND TBI-21 ON THE MCB.

5. TRANSIENTS ON THE LINE CAUSED
B8Y SWITCHING_POWER FACTOR CAPACITORS
OR LINE STARTING LARGE LOADS

6. CONSULT LOCAL SQUARE D REPRESENTATIVE.

YES

CHECK THE APPLICATION. THE "CONTROLLER/MOTOR

MAY BE UNDERSIZED FOR THE STARTING RECGUIREMENTS

OF THE LOAD.

. VERIFY THAT THE CURRENT TRANSFORMERS ARE

PROPERLY CONNECTED.

VERIFY GATING PER 10.4 ).
VERIFY OUTPUT VOLTAGE PER 10.4.2.
VERIFY VOLTAGE REEOBACK PER 10.4.6.

LOSS OF INPUTFPHASEROR BLOWN INPUT

FUSE. NOTEy¢ REMOVE ALL_POWER. REAO

AND OBSERVECALLSCAUBION NOTES. VERIFY LINE
FUSES ARE NOTABLOWN".

10.2.2

& |

CAD SYSTEM ORIQINAL.
DO NOT CHANQGE MANUALLY.

SQUARE ] COMPANY

riree JOC LED JLLUMINATES

CLASS . TYPE FQORM SER.___

[REN.| DATE REVISION DESCRIPTION BY

T:. az€g§f-rﬁﬂ?=ff'am.m.“ oD MLE ;
- - of
P20 1. e | #eee 10.2.2 .




CONDITION
RESET

YES

0OES OV
LED ILLUMINATE
RING AC(II? FRATIN

PROPER
VOL TAGE
AT LI '}LZ L3

YES

VERIFY THAT THE MAIN CONTROL BOARD DIP SWITCHES™ARE PROPERLY
SET PER SECTION 6 FOR THE CORRESPONDING “INPUT"VOLTAGE.

2. REPLACE THE MAIN CONTROL BOARD.

SUPPLY INPUT VOLTAGE PER
CONTROLLER NAMEPLATE WITHIN
TOLERANCES PER SECTION 3. 1.

2. INCREASE ACCEL TIME.

|. CHECK GATING PER 10.4.}.

OPT IDI;I USED

INCREASE THE DECELERATION
TIME. REFER T0 SECTION 6.

IF DECEWL IS AT MAXIMUM, THE
DYNAMIC 'BRAKING OPTION MUST
BE INSTALLED.

IMPROPERLY INSTALLED
OR DEFECTIVE DYNAMIC
BRAKING UNIT. REFER
T0 t0.3.2.

REFER TO SECTION 2.2.3 FOR THE PROPER
APPLICATION OF OUTPUT CONTACTORS.

SWITCHINGy ETC{

b

[o 4]

I, UNSUPPRESSED INDUEHIVE"LOADS (BRAKE COILS, RELAY COILS,
SOLENOIDS, ETC {} IN{CLOSE PROXIMITY TO CONTROLLER.

2. MISSING OR, DERECTIVE GROUND RESISTOR BETWEEN TBI-20 AND
TBI1-21 ON'THE MAIN CONTROL BOARD.

3. LINE VOLTAGE TRANSIENTS CAUSED BY POWER FACTOR CAPACITOR

CHECK FOR DEEECTIVE BUS CAPACITORS PER 10.4.7.

CHECK GATING PER 10.4.1.
CONSULT LOCAL SQUARE D REPRESENTATIVE.

JREN.JADATE
L

REVISION DESCRIPYION By
— e —

REF,
T
PRC.ND.

M
]
o
8
7
6
5
4
3
CAD SYSTEM ORIQINAL.
DO NOT CHANQE MANUALLY.
2
SQUARET] COMPANY
Tiree OV LED ILLUMINATES
CLASS TYPE FORN. SER.__ I
D‘g_gA DATE REL. O, ND. “ u S{IEI'
Co B |O.2.3 T




GF LED
ILLUMINATE
WHILE CONTROLLER
IS BEING

START

REPLACE THE MAIN CONTROL BOARD

I. VERIFY WIRING TO THE MOTOR.
2. VERIFY THAT THE MOTOR IS NOT DEFEGIIVE. NOTE :

OBSERVE CAUTION NOTES.

IF MOTOR IS TO BE MEGGERED, THE CONTROLLER MUST BE
DISCONNECTED FROM THE MOTOR.™wREMOVE ALL POWER. READ AND

CHECK FOR UNSUPPRESSEDIBRAKE /COILS, RELAY COILS,AND
SOLENOIDS ASSOCIATED WITH THE CONTROLLER APPLICATION.

. LINE VOLTAGE TRANSIENTS.

. CONSULT LOCAL SQUAREND REPRESENTATIVE.

UNSUPPRESSED INDUCTIVE LOADS (BRAKEWEOILS, RELAY COILS.
SOLENOIOS, ETC.,) IN CLOSE PROXIMITY TO CONTROLLER.

MISSING OR DEFECTIVE GROUND RESISTOR BETWEEN MAIN
CONTROL BOARD TERMINALS TBI=20 AND TBI-21.

TRANSIENT SUPPRESSORS (IFIGHTING ARRESTORS)
INSTALLED ON THE MOTOR| FEEDER .

CAD SYSTEM ORIQINAL.
DO NOT CHANGE MANUALLY.

SQUARRE ] COMPANY

REF .

REV..| DATE REVISION DESCRIPTION BY PROJ.ND.

6
=T=] 10.2.4 .

riree GF_LED ILLUMINATES

10.2.4

> |

CLASS, TYPE FORM, SER.____

OATE L[ ORD ALE ™'




TsosreD . LOSS OF LIVE ZERQgINPUT SIGNAL. 0
obAuLT PTIERSAED o0 YES REFER TO SEGTION’5.2 AND SECTION 6. o
RESET ol 1 i ILLUMINATEQ 2. MISADJUSTEQ.MINNSPEED/OFFSET :
POTENTIOMETER:, REFER TO SECTION o
5.2 AND SECTAONG . =
8
I8
T FECEN, CONIROLLER £
N REFER|WO SERVICE BULLETIN 8804-2.
 CONTROLLER ILINIWTED
7
YES NO NO
VERIFY THAT A JUMPER REFER TO SECTION L. CONJROLLER
IS INSTALLED BETWEEN ORAWINGS. VERIFY THAT WIRING
TERMINALS TB1-10 TO BETWEEN REGEN UNET, ANG, CONTROLLER 6
T8I-11. IS PROPERLY INSTALRED.
1s
DYNAMIC NO S
RAKING OPTIO REPLAGE, THE, MAIN CONTROL BOARD.
USED :
YES
E ‘ 4
I. IF_FAULT CONDITION RESETS.RIP MAY HAVE BEEN
DUE TO EXCESSIVE BWIY GXCLE OR OVERLOAD CONDITION
OF THE DYNAMIC BRAKING UNIT. IF REPEATED TRIPS
OCCUR, DECREASE SETTINGOF REGEN CURRENT LIMIT
POTENTIOMETER ORJ INCREASE OECEL TIME. REFER TO 3
SECTION 6.
2. IF FAULT WILW/NOT RESET-UNPLUG RIBBON CABLE BETWEEN CAD SYSTEM ORIGINAL.
CONTROLLER AND/DYNAMIC BRAKING UNIT. IF THE FAULT
COMDITIONWWILULNDW RESET. REPLACE THE DYNAMIC BRAKING DO NOT CHANGE MANUALLY.
MDDULE4” IFWIHE FAULT CONDITION WILL NOT RESET, REPLACE
THE MAIN CONTROL BOARD. 2
SQUARE ) COMPANY
e OF_(OPTION FAULT) LED
ILLUMINATED
CLASS, TYPE FORM SER. I
REF,
Jrexoate REVISTON DESCRIPTION BY PROJ.NO.




START

ILL

FAULT
CONDITION REPLACE THE MAIN CONTROL BOARD
RESET

YES

RESTART THE CONTROLLER

0ES TH NO ACTION NECESSARY.
T'JI\;%RI»'?_?_AEDD POSSIBLE MOMENTARY
T OHiATe OVERLOAD CONDITION.

YES

|. EXCESSIVE MOTOR LOAD-VERIFY THAT MOIORWCURRENT
gg%ISNEJUT EXCEED THE MOTOR AND CONTROLLER NAMEPLATE

2. EXCESSIVE.VOLTAGE BOOST FOR EXTENDED LOW SPEED
OPERATION. REFER TO SECTIONg6.

3. INSUFFICIENT VOLTAGE BOOST (FOR REQUIRED STARTING TOROUE.
REFER TO SECTION 6.

10.2.6

>_|

4, VERIFY GATING PER 10.4.. CAD SYSTEM ORIQINAL.
5. VERIFY OUTPUT VOLTABE,PER 10.4.2. DO NOT CHANQGE MANUALLY.
6. CONSULT LOCAL SOUARE D“REPRESENTATIVE.,

SQUARE ) COMPANY

e OLD LED ILLUMINATES

CLASS TYPE FORM ser.—|
FEF . GATEOWN. | CATE ABL. | DFG, 1O, SeLT]
T 2-86 ORD MLE (*)
[ASEEM ow. 0. | e | |0.2 6 o
REY .|\ DATE REVISION DESCRIPTION By PROJ.NO. . . |




A B C D E F G H I J K L M N 0 P
START q
)
RESET AND RESTART THE CONTROLLER. |. BEPLACE) GATE DRIVER BOARD ON THE o
YES RUN THE CONTROLLER AT OR NEAR DYNAMIC BRAKING MODULE . i
ILLUMINATED At S P R LS 2y, VERIF v PROPER INSTALLATION OF DYNAMIC
? RAPID SPEEB DECREASE. BRAKING MODULE RIBBON CABLE .
3. REPLACE THE DYNAMIC BRAKING MODULE . —
8
REMOVE ALL POWER. READ AND OBSERVE ALL I. CHECK FOR OPEN DYNAMIBYBRAKING RESISTOR FUSE
CAUTION NOTES. WITH AN OHMMETER ON THE IN THE RESISTORS COMPARTMENT .
RX 1 . +
il A S e e 2. CHECK FOR OPEN RESISTOR OR FAULTY WIRING TO RESISTOR.
o7~ RS ves | GRADUALLY INCREASE AS THE DC BUS 3. VERIFY DYNAMIC "BRAKING MODULE IS PROPERLY INSTALLED.
D ILLUMINATE] CAPACITORS CHARGE, 7
IF A CONTINUOUS LOW READING IS OBTAINED,
REMOVE DYNAMIC BRAKING MODULE LEADS FROM
TERMINALS +BUS AND -BUS.  RECKECK WITH
CORRECT READING-REPLACE DYNAMIC BRAKING
MODULE. 6
INCORRECT READING-CHECK DC BUS
CAPACITORS PER (0.4
S5
PROTECTIVE CIRCUIT TRIP.
A YES AR REDUCE_SETTING OF REGEN
ILLUMINATED TLLUMINATED CURRENT LIMIT POTENTIOMETER
7 = g OR INCREASE DECELERATION TIME.
4
CONSULT LOCAL SQUARE D REFER T0 10.2.5 S
il o CAD SYSTEM ORIQINAL.
DO NOT CHANQE MANUALLY.
2
SQUARE J) COMPANY
117 DYNAMIC BRAKING MODULE
(IF_USED)
CLASS, TYPE FORM, SER.___ I
REF . m;-% OATE REL. RG. ND. “ u 5]&1‘
e oF
JREY..] \DATE REVISION x_SCRIPT[m BY, PROJ. HQ . i i hald I O . 3 M 2 |




START

WITH POWER APPLIED
ANO CONTROLLER NOT
RUNNING.

ARE
ALL GATE
DRIVER BOARD

NO

REMOVE RIBBON CABLE FROM
JACK J2 ON THE MAIN
CONTROL BOARD,

EDS? OFFE,

YES

START THE CONTROLLER

Do

ALL GATE
ORIVER BOARD LEDS
EXTINGUISH

? .

REPLACE THE

MAIN CONTROL BOARD

REPLACE GATE DRIVER B0OARDS WITH LEDS STILL ILLUM[NATED
2L 80 REREPACE THE POWER INTERFACE BOARD.

D0
ALL GATE
DRIVER BOARD LEDS
ILLLM?INATE

YES

. PERFORM OUTPUT VOLTAGE CHECK“RER 10.4.4.

TAKE CORRECTIVE ACTION IF ‘NECESSARY.

. POSSIBLE INTERMITTENT GATING PROBLEM.

REPLACE GATE DRIVER BOARDS ONE AT A
TIME ALLOWING CONTROLLER[TO/OPERATE
BETWEEN BOARD REPLACEMENTS. IF
PROBLEM PERSISTS:

A. REPLACE RIBBON,CABE BETWEEN MAIN

CONTROL AND (POWER INTERFACE BOARD.

B. REPLACE MAINTEONTROL BOARD.
C. REPLACE POWER ,INTERFACE BOARD

. CONSULT LOCGAL SE@UARE O REPRESENTATIVE.

EXCHANGE ILLUMINATED AND
NON ILLUMINATED GATE
ORIVER BOARD.

JREV:| \DATE

REVISION DESCRIPTION BY

CAD SYSTEM ORIQINAL.

DO NOT CHANQGE MANUALLY.

10.4.1

> |

SQUARRE IJ COMPANY
1i1Le GATING
CLASS, TYPE JFORM_____ LSER.___
mgig, LY T o0 FLE D;E
= e 10.4. :




DOES
LEM FOLLO

THE GATE DRIVER
BOARD

YES

CHECK CONTINUITY OR, RIBBON CASLE
BETWEEN MAIN €ONIROL, BOARD AND

THE POWER INTEREACEWBOARD. REPLACE
IF ANY READING EXEEEDS 2 OHMS.

REPLACE MAIN* CONTROL BOARD

. REPLACE THE “ROWER INTERFACE BOARD AND

THE GATE#BDRIVER BOARD(S) REMOVED FROM
THE DEFECTIVE, CHANNEL.

REPLACE THE GATE
DRIVER BOARD

10.4.1

|

CAD SYSTEM ORIQINAL.

DO NOT CHANGE MANUALLY.

SQUARE ) COMPANY

TITLE_GATING

CLASS

REY

DATE

REVISION DESCRIPTION

=] 7]

PROJ.NO.




B D E G H I J K M N 0 P
START .
USES ; IFY T I CONNECTED i
24 VAC 7 . VERIFY THAT PRIMARY TAPS ARE CONNECTE .
GETHEEN 1813 o e PRESENT AT FUI, TRANSF CRIER YES PER SECTION 6.1.1 FOR THE INPUT VOLTAGE.[ |O
AND TB) -24 BOARD BLOW 42 N JaIN CINTR PRIMARY FUSES . VERIFY NO SHORT CIRCUITS EXIST ON ANY -

? OF THE TRANSFORMER SECONDARIES.
. REMOVE ALL POWER. READ AND OBSERVE ALL | [~
CAUTION NOTES. CHECK CONTINUITY OF

TRANSFORMER WINDINGS . 8

YES

{TB

1-13(+

. VERIFY WIRING TO

T81 IS CORRECT.

. REPLACE FUSES AND

RESTART. IF FUSES
BLOW AGAIN, REPLACE
MAIN CONTROL BOARD.

REPLACE THE MAIN
CONTROL BOARD

VERIFY THATFTINCOMING

LINE VOLTAGE [ISHNCORRECT.

CHECK EXTERNAL WIRING TO THE
MAIN CONTROL BOARD
WIRING ERRORS FOUND. REPLACE
THE MAIN CONTROL BOARD

IF NO

DOES
viTB1-22(-)
To TBI-6(COM))=
7 VQE +0%

YES

!

NO

LOW VOLTAGE POWER
SUPPLIES ARE OK

CHECKREXTERNAL WIRING TO

THE MATN, CONTROL BOARD.
IFNO WIRING ERRORS. REPLACE
THE MAIN CONTROL BOARD.

CAD SYSTEM ORIQINAL.
DO NOT CHANQE MANUALLY.

SQUARE ) COMPANY

1i1ee CONTROL POWER SUPPLY

CLASS, TYPE FORM SER.__
—

REF .

[FEXT

REM.{ DATE

REVISION DESCRIPTION

BY

PROJ.NO.

DATE CRH. | DAIC AoL. |ORG. HO
2-86
T’—:.L—IW 10.4.3 <'f

ORD RLE "=




SERVICE BULLETIN

March, 1986

NOTE: Any reference to horsepower is at 460V

1

1.2

1.3

CQURRET])

unless stated otherwise. All controllers can
be reconnected for 230V or 200V operation
as detailed in Section 6.

CONTENTS

OMEGAPAK 1500 CONTROLLER DRAWINGS
1111 Power elementary diagram

111.2 Control elementary diagram

111.3 Connection diagram

11.1.4 Outline diagram

CONTROL CIRCUIT ELEMENTARY DIA-
GRAMS (OMEGAPAK 1500 AND 3500 CON-
TROLLERS)

11.21 MOD S10, start-stop push buttons

11.2.2 MOD A10, hand-auto selector switch
and start-stop push buttons

MOD H10, hand-off-auto selector
switch

MODS S10 or F10, F11, J11 or B11,
start-stop, fast stop push button,
forward-reverse, run-jog selector
switches '

MODS H10, C13, B13 or D13, F08, 708,
S08, A08, B08, C08, D08, hand-off
auto selector switch, isolation or
bypass/isolation contactor, drive fail
and auxiliary sequence relays no. 1
and no. 2

Fan relay and MODS P16, R16, F16,
S16 power on, run, fail, incomplete
sequence lights

11.2.3

11.2.4

11.2.5

11.2.6

OMEGAPAK 3500 DIAGRAMS
NOTE: Refer to OMEGAPAK 1500 controller
diagrams 11.1.1<11.1.3 for controller

detail

1131 Connectionyddiagram, basic single
controller

11.3.2 Ceonnection,diagram MOD C13, single
controlleffwith isolation contactor

11.3.3 Connection diagram MOD B13 or D13,
single controller with isolation/
bypass

11.3.4, Connection diagram, dual controller

11.3.5“PElementary and connection diagram,
isolation contactor

11.3.6 Elementary and connection diagram,
isolation and bypass

11.3.7 Outline diagram

omegapak®
Adjustable Frequency Controller

8804-3

Section11(0

11.4 OPTIONAL DOORMOUNTED PILOT DEVICES

1.5

(OMEGAPAK 1500AND 3500 CONTROLLERS)

11.41 Cable routing

11.4.2 Connection diagram MOD S10, start-
stop push buttons and manual speed

potentiometer

11.4.3 Connection diagram MOD F10, start-
stop and fast_stop, push buttons and

manual speed potentiometer

11.4.4 Connection diagram MOD A10, hand-
auto @selector switch, start-stop
pushg buttons and manual speed

potentiometer

11.4.5 gConnection diagram MOD H10, hand-
off-auto selector switch and manual

speed potentiometer

114,65, Connection diagram MODS S10 (or
F10) and F11 start-stop push buttons
(or fast stop and start-stop push but-
tons) forward-reverse selector switch

and manual speed potentiometer

11.4.7 Connection diagram MODS S10 (or
F10) and J11 start-stop push buttons
(or fast stop and start-stop push but-
tons) run-jog selector switch and

manual speed potentiometer

11.4.8 Connection diagram MODS S10 (or
F10), J11 and F11 (B11) start-stop push
buttons (or fast stop and start-stop
push buttons) run-jog and forward
reverse selector switch and manual

speed potentiometer

11.4.9 Connectiondiagram MODS P16, R16,
F16 and S16 power on, run, drive fail

and incomplete sequence lights

CONNECTION DIAGRAMS REMOTE OPERA-
TOR STATIONS (OMEGAPAK 1500 AN D 3500
CONTROLLERS)

11.56.1 Type CA-31 start-stop push buttons

and manual speed potentiometer

11.5.2 Type CA-41 start-stop push buttons,
run light and manual speed

potentiometer

11.5.3 Type CA-42 hand-auto selector
switch, start-stop push buttons and

manual speed potentiometer
96
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97

11.5.4

11.5.5

11.5.6

11.5.7

11.58

11.5.9

11.5.10

Type CA-43 start-stop push buttons,
forward-reverse selector switch and
manual speed potentiometer

Type CA-44 start-stop push buttons,
forward-reverse selector switch and
manual speed potentiometer

Type CA-61 start-stop push buttons,
forward-reverse and run-jog selector
switches and manual speed
potentiometers

Type CA-62 start-stop push buttons,
forward-reverse selector switch, run
light and manual speed
potentiometer

Type CA-63 start-stop push buttons,
run-jog selector switch, run light and
manual speed potentiometer

Type CA-64 start-stop push buttons,
forward-reverse and run-jog selector
switches, run light and manual speed
potentiometer

Type CA-65 hand-auto selector
switch, start-stop push buttons, run
light and manual speed
potentiometer

omegapak®
Adjustable Frequency Controller

8804-3

Section110

11.6 OPTION BOARD CONNECTION DIAGRAMS
(OMEGAPAK 1500 AND 3500 CONTROLLERS)

18

11.6.1

11.6.2

11.6.3

116.4

MOD CO07 (kit type MC-12) isolated
follower

MOD AO07 (kit type MC-11) non-
isolated follower

MOD D07 (kit type M@=13) pneumatic
follower

MOD BO07 (kit, type MC-14) non-
isolated followerwith run relay

MISCELLANEQUS (OMEGAPAK 1500 AND
3500 CONTROLLERS)

11.71
11.7.2

11.73

Méter connection diagram

Main_control board terminal desig-
nation

Main control board block diagram

ORTIONAL DYNAMIC BRAKING (OMEGA-
RAK 1500 AND 3500 CONTROLLERS)

11.8.1

Connection diagram, dynamic brak-
ing resistor
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94 21
5 22
6 22
o7 22
98 23
EEl =
TG 73
1]
o2
[7o3 5
104
o5 | 24
[ro&] 24
i 75
26
27
78
) I
27
30
31
32
33
34
35
35
36
37 |
38
39 _h
40 s
RAN g
42 HH—
43
a3
44
44
5 L—:\
46
47 ™

WITH DISCONNECT & ISOLATION BYPASS CONT

CLASS_____ TYPE FORM

o] &
3| 12| 2
<< | |(B
Z3 1| 1's
o 2
|z
reem———— a - z
| o.8. resistor LT3 SEE rore 2 '! ey
AU | § WY e =]
1= (] 2
- 83| | ¥
Sl ||| 2
25 g 3
olllol| &
wmily
5
e POWER CONNECTION DETAILS
| |
f I
! POgER ! -
i CONNECTION |
: ETAIL '! L2
] I ¢
| |, L3
L - .
| a1
o8 B
| mooiLe 1 S >
i POWER BUS
: (IF"USED) - Lg
DISCONNECT
MEANS
Lt Lz L3,
MAIN CONTROL TBI :i | [ [
D | LI|L2|L3
ﬂ Ui -}
' (i1 ¥
L ek >
_ D e —— POWER TERMINAL BLOCKS(IF USED)
oPTION B —J : I
| lMETERS|
| | &35 F SEE NOTE #1
[ PSR |
MAIN CONTROLLER[# D ¢ 2
L1 L2 L3
DISCONNECT
MEANS
NOTES

L1 L2 L3

e

G- -4
|

e
o
&

==

ISOLATION AND

js——————— SEE NOTE #4

BYPASS CONTACTORS

et

=

[b]
2
3

4)

Eeg TET%R CONNECTION REFER TO
7.0

FOR RESISTOR CONNECTIONS REFER

TO OWG 11.8.1

ALL DEVICES SHOWN WITH DASHED

LINES ARE TO BE WIRED PER

OIAGRANM, IF USED.

FOR _ISOLATION/BYPASS DETAIL
REFER TO OWG 11.3.6 OR 11.3.7

rermce {3804-3

nExt avnln

REVISICN OESCRIPTION

NNRRSHREN




ves

13

(I+]
9

NOTES:

TO OWG 11,

ER TO DWG 11.8,

DIAGRAM. IF USED

SEE NOTE #2 —=

1) FOR METER CONNECTIWS REFER

2) FOR RES[STOR COMECTICNS

3) ALL_DEVICES SHOWN WITH DASHED
LINES ARE T0 BE WIRED

PER

ok

———————— -
0.8. RESISTOR [} F_]“
ASSY | 1

=
|

|

|

POWER |
CONNECTION |
DETAILS |
|

[

2

MAIN CONTROL TBI

DISCONNECT
MEANS

Ll L2 L3

120

7o)
Fan

]
D hiX]
i
0

oPTION TB3) —

MAIN CONTROLLER| & o

| |
| {NETERS'

.
0

WITH DISCONNECTY (2 HIGH ARRANGEMENT

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.
SQUARE 1] COMPANY

TITLE DMEGAPAK J500 CONT. S0-1250H.P.

CLASS ____ TYPE___FORM

,1%

POWER CONNECTIONgDETAILS

L

L2

L3
POWER BUS X | .
¢IF JUSED) >

IL E|L2 L3

P
»

e e
POWER TERMINAL BLOEKS(IF USED)

l CIF 5 g
usepy F

DISCONNECT
MEANS

LI L2 L3

MAIN CONTROLATBI :l

OPTION TB1 —)

MAIN CONTROLLER| &9

I
D 110
i
D TE 0]
r—-=—=—9
| g
| llMETERSI
| | w5 |
—— o

-

SEE NOTE #!

SEE NOTE #)

WFERENCE 1 2804-3

NEXT AUEEN

REVIAION DESCRTPTION

KNRS2HNRR




o rone [ 28

0T L4105 X) MaLSIAIn

)

Al cer i 7 N [
\ i % Gl g SRifh

68-9

o E] 3dil FORE SSYII

1J¥INGD NOTLYOSI 3MIL

— —
ANBdwoo O 3denas

‘ATIVANYA 3ONYHO IO
___"IVYNIDIHO N3L8AS

PR
2

=

V) "fr 01 1HJEx O1 1X]¥PH 01 1H]802/002/86!
Em 0L Hfex 0L IX|wH 0L 1H|OvE/0£2/022
X Or Ix|vH Ol 1H]|08v/097/0vF
RO 1001n0 | LIndvI 39YLT0A
AYYONDDIS| AHVWIZD 324008
J3NNDD YIWHOISNYEL

ON
NOILVYNODIS3A 30IA3] 20| 351m
ERETREETTY
6 z
a1 ___f_o_ﬁ_m_«m 2
4 ElEl
£ Ealh!
&010n 01
QS
aNg =
(xi
99(2X)p 0 1£X)
AGHI

12H) X (1) Loy
AQ9Y i

378¥L NOILIINNDD
YIAYOISNYHL 335 *SIDVLCA HIHLD MO
TNMOHS SNOLLIINNOD dIWHDISNYEL AQ9Y .@.
FIIA30 NO H3EAON TYNIWHAL SILVOIONI ()

HITIOHINGD ASNINO364 ITBYLSINGY NI Q3LvX01 7

1S3LON
¢ - = Hq
HITOELNOD a
Anznodas) o _ Lo
318YLSNIQY
oL ar
¢— =g

Yo 11

HAT0HLNCD AININ03H A
JTEVLISONAY WoYd

£ £
AThGune
BOLCH ¢ 2y 21p Aananoasd
a1 3gvisnray
HO¥J
Lo i} —) 17

(313 &O01J¥INOD NOILLY




BC oL
—_— g—ﬂ:ﬂir——li——‘ X —omn
o
FRON ) %
AC MAING ) '&—ﬂ:’u i} o2} 10 MoToR
f\ BC oL
L
1C
| O ib
FROM
ADJUSTABLE Ic
FREQUENCY ( 2 O - |
CONTRCLLER
(T1,72,73) 1c
T

SS
{REAR VIEW}

OFF

(H1)

i

LINE

nsv| s
1x314 g1x2)
X1
14 =G
Fui
SS
AF OFF
3 ”_*c

el
s

Yy
ADJUSTABLE
FREQUENCY

- 18,

IC
-]

Ic

S

-
~-
--3

CONTROLLER

10
ADJUSTABLE
FREGUENCY'
CONTRQLLER

T3

TRANSFORMER CONMECTIONS

SOURGE_ | PRIMARY |SECONDARY
VOLTAGE eut | ouTeur JUMPER
44074607480 | HI_T0 HA| X1 _T0 X2 Ha 10 A3
220/230/240 | HI 70 Ha| X1 _T0 X2 | Hi 10 H3, A2 10 HA
192/200/208 | HI 70 H&| XV TG X3 | Hi 10 H3, HZ T0 Ha
WIRE TABLE
WIRE | S1ZE
ND - | AND DEVICE DESIGNATION
LOR
! EXISTING
2 NUMBERS
3 ON IC AND BC
4 |16 GalIC.TB
[ .8
& | P |icite
7 8C. 18
8 TR.18,SS
9 1R, T8
10 18,55
i 18.SS
12 18,55
13 Fui s
15 GND SCR:1T.TR.OL
16 IC.18
17 8C. 18
18 BC.TB

NOTES
A

()

LOCATED IN ADJUSTABLE
FREQUENCY CONTROLLER

IND ICATES TERMINAL NUMBER
ON DEVICE

460V TRANSF(RO!EE CONNECTIONS
SHOWN, FOR OTHER VOLTAGES.
SEE TRANSFORMEP CONNECTIUN

CAD SYSTEM ORIQINAL.
DO NOT CHANQE MANUALLY,

- SQUARE ) COMPANY

TITLE BY-PASS ANO ISOLATION CONTACTORS

CLASS 8804 TYPE FORM e SER.

PEFDRENCE

HEXT KRN,

REVIRION OEECRIFION
—— .

PoDy, MO,

oD MLE| var

11.3.6 -




B C D E F G H I J K M N 0 P
20,25
32.00
D.B. RESISTORS 3.96 24.08 123.96 !
(IF USED) ™ ™ r
o REMOVABLE
r TWO 3 X 3 WIRE = LIFTING EYES
9 ENTRANCES ON = i = &= mﬂ 1
" EACH SIDE OF ) Q 1
mg ENCLOSURE 1.2 DIA e @
HOLE
=
g N Frowt =
s.0g @ 8
—-8d POWER BUS OPENING TOR VIEW
| (IF USED)
FOR DETAILS SEE
BUS DRAWING
o o COMPARTMENT
o9 A 7
b/ .- '
PoNTE EQUIPMENT IN BOTTOM
W COMPARTMENT
ADJ. FREQUENCY CONTROLLER
: ™ L (5 | ISOLATION - BYPASS CONTAGTORY 6
COMBARTHENT
| ONE 174 X 1-1/8
COPPER GND BUS
|:| 5
7= = S —
#: 14, A A
8 = 16.0 g 16.0
= 240 2.0 4
9 5.0
3
BINNGEE
CONDULT NN : CAD SYSTEM ORIQINAL.
ENTRY AREA DO NOT CHANGE MANUALLY.
I80L AFION-BYPASS _/1[ SQUARE ) COMPANY &
DOBR (IF USED) DOOR 25 DIA D
HOLES Tr7.e OMEGAPAK 3500 CONTROLLER
OUTLINE DRAWING
CLASS, TVPE F‘Cﬁ" ¢ '
| REF e BT & mE™|
i T BT L e s e
tEV. DATE REYISION DESCRIPTION BY PROM. NI,
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8
| RED o TBI-I
Es — TBI-80 (IF USED)
Lo TBI-12 7
( 3 e o TBI-14
SE o TBI-2
MAN. SPEED
6
GREEN o TB1-40
START =
Lo
° ORANGE TB|-34

TB1-36

TB1-84 (IF USED)
TB1-83 (IF USED) .
STOP TB1-44
BLUE

a1l n TB1-89 (IF USED)

o o
2
NOTE |

NOTES
1) IF, ORTIGNS BOARD IS NOT USED, |
CONNECT, BLUE WIRE TO TBI-44 MOD. NO. SI10
2) ERMINALS 71-106 ARE LOCATED ON CAD SYSTEM ORIGINAL
THE QOPTIONS BOARD. DO NOT CHANGE MANUALLY.

SQUARE T) COMPANY

TITLe CONNECTION DIAGRAM
START-STOP, MAN, SPD,




1 RED o TBI-|
&5 —o TBI-80 (IF USED) 8
| o TBI-12
(Rrrs BLACK o .,
WHITE o o .
MAN. SPEED
S=EEh o TBI-40
START
6
\\\\\\O T
o ORANGE TB 834
[:j 1B | -86 5
TEWs84 (IF USED)
rop TBY-83 (IF USED)
TBI-44 4
aT o BLU TB1-89 (IF USED)
[o] o
F. STOP NOTE | 3
o T . REDZBLK o TBI-3
o] (o]
2
WHT/BLK o 18|50
NOTES : MOD. NO. F10 |
1) 4F OPTIONS BOARD IS NOT USED CAD SYSTEM ORIGINAL
CONNEGT BLUE WIRE TO TB|-44 NP P T )
2) TERMINALS 71-106 ARE LOCATED ON — —
THE OPTIONS BOARD.

SQUARE J) COMPANY

Jroree CONNECTION DIAGRAM
START-STOP FAST-STOP MAN, SPD

CLASS TYPE FORM, SER.

RN, | OO, | AP0 11.4.3 *

lg' Ll e el BEC PE[=




A B C D E F
RED
l o TBI-|
3 TB1-80
B 8
{ A TBI-12
63 ——— o TBI-14
I o TBI-2
MANUAL SPEED
TB1-84 7
AUTO HAND TB| -83
//I TBI-44
H BLUE
O o 0 TBI —89 6
A GRN/BLK
o o o TBI| -8
5
H ORG/BLK
O o -5 TBI-16
L\@ A RED/BLK
o o TBI-78 4
START
TBi-87
o 1 g |
o o TBI-36 3
////;TOP
GREEN
TB1-40
(o] o 2
ORANGE
\\b TBI-34
WHT /BLK
o TBI-22
MOD. NO. AlO '
CAD SYSTEM ORIGINAL
NOTES: DO NOT CHANGE MANUALLY.
1) TERMINALS 71-106 ARE LOCATED ON
THE OPTIONS BOARD.
SQURARE D COMPANY
TITLE
REF .
i
E




RED

I:: TB1-80
TBI1-12

s TBI-I 8

7
((
( BLK
(3P o TBI-i4
WHT
e TBI-2 6
MANUAL SPEED
oFF TB',-84
HAND 4  AUTO 5
TB)\-83
BLUE TBI-44
TBI-89
—— GRN/BLK A
o——L 2% TBI-9I
[ o
i a RED/BLK 3
—O oF—y———© TB1-78
2
WHT/BLK
e TBI-22
ORG
e TBI-34

NOJE :
), TERMINALS 71-106 ARE LOCATED
ON THE OPTIONS BOARD.

MOD. NO. HIQ !

CAD SYSTEM ORIQINAL
DO NOT CHANGE MANUALLY.

SQUARE T) COMPANY

TrTLe CONNECTION DIAGRAM
HAND-OFF ~AUTO. MAN. SPEED
TYPE FORM__ SER

REF .
PROJ. 0.

CLASS, p—
Egg*. DATE REL. |0, NO. ELEC RLE °¢
m.lao.lm'o 11.4.5 =




A B C D E F
FOR REV
LLE :
r -
N\
I “ R orG/BLK
I 0 o °o TBI-27
!
| [z TB!1-80 (IF USED) .
! TBI-12
| RED
: o TBI-I
t {1
|
| 6
t2) BLK
i HoT—————0  TBI-14
| | "o TBI-2
| MAN. SPEED TTe =
| BLUE
| TBA-83 (IF USED) 5
i START TBu24 4
I a T o TBW-83 (IF USED)
: o T81-84 (IF USED)
1 a4
I
' STOP
' quro TBI-36
I o 1 o TBI-40 <
I N
i TBI-34
I P STOP
' e
of—% o T o, — — TBI-3 2
N / f
NOTE | —=Z -
WHT/BLK |\°
BI1-22 MOD. NO.’S SI0
OR FtO AND FI I |
NOTE : CAD SYSTEM ORIQINAL
1) IF FAST. SFOP IS USED. .JUMPER DO NOT CHANGE MANUALLY.
FROM TB#3 TO TBI1-22 IS — —
REMOVED AND DOTTED CONNECTIONS

ARE MADE.

2) 4F OPTION BOARD IS NOT USED CONNECT

BLUE WIRE TO TBI

-44.

FEF
TEAT
ASSEM
FROU. NO.

SQUARRE T) COMPANY

TITLeCONNECTTION DTAGRAM FOR-REV]
START-STOQP . FAST STOP MAN SPD

CLASS TYPE FORM SER.,




RUN  .JOG
BLU/
n BLK 8
I TBI-87 (IF USED)
' N J | GRN/BLK
I 0 of———0 TB!-79 (IF USED)
I GREEN
| TBI1-40
RED 7
I o TBI-I
I
I m [Z TB1-80 (IF WSED)
I TBI-i2
| (2) BLK
{(3) © TBI-14 6
| WHT
, o TBI-2
| MAN. SPEED
I
' 5
: N START
| \— al o TB1-36
ORG
I o—————J;Z TBI-34
| 4
| T
\ STOP ~— NOTE 2
| BLUE
| ad o TB1-89 (IF USED)
| o o TBI1-44 3
! TB1-83 (IF USED)
[
| F <Top TBI-84 (IF USED)
[
RED/BLK
L—7—4;Lm - = TBI1-3 o
Ya // f
NOTE |
WH/BLKL TBI-22
MOD NO‘S SI0 OR
FIO AND JI I I
T[)]T%? FAST STOP IS USED, JUMPER CAD SYSTEM ORIQINAL
From INSE 10 TBIo52° 18 DO NOT CHANGE MANUALLY.
REMOVED AND DOTTED CONNECTIONS

ARE MADE.

SQUARE T) COMPANY
2) N\IF OPTION BOARD IS NOT USED, .

CONNECT BLUE WIRE TO TBI-44.
TILEONNECTION DTAGRAM RUN JOG,

|START-STOP.FAST STOP.MAN., SPD

CLASS, TYPE FORM SER.

mg—g'u.lmmm. ELEC RALE
;~.|m.|m 11.4.7

|

FF
REXT
PRDJ. NO.




NOTE |

FOR REV
v,

R ORG/BLK
___:::::lo o______E_4)

RU

N JOG
j BLU/
R  'BLK
J
o L o

GRN/BLK

r 1+

GREEN
RED

O

I

I

(.

| (@

| |
l (D) BLK

[ (3) Ot——0
I 1

|

i

I

I

I

WHT °
MAN. SPEED

START

Fa% STOP
T T RED/BLK

A &

NOTE :

WHT/BLK

) IF FAST 'STOP IS USED, JUMPER
FROM TBI-3 TO TBI-22 IS REMOVED
AND DBTTED CONNECTIONS ARE MADE.

2) TF OPTION BOARD IS NOT USED,
EONNECT BLUE WIRE TO TBI-44.

R

TBI1-27

TB1-87 (IF USED)
TB1-79 (IF USED)

TB1-~40.
TBI1-1

TB | -80 (IR USED)
TBh=2
IB1=l4
T8\l -2

TB1-36
B1-34

/— NOTE 2

TB -89 (IF USED)

TB1-44
TB1-83(IF USED)

TB1-84{IF USED)
Bi1-3

TBI-22
MOD. NO’S SIO OR FiO

JI'l AND F 11

CAD SYSTEM ORIQINAL
DO NOT CHANGQE MANUALLY.

SQUARE T) COMPANY

TITLE CONNECTION DIAGRAM FOR-REV,
RUN~JOG, START-STOP ,FAST STOP MAN SPD.

TYPE

FORM

SER ..

SHEET]
oF




A B C D E F
TB1-23
BLK/
WHT
TBI-24
TBI-105
POWER
ON
o] TB1-43
A
|
|
-0 TB =™ 06
O TB1-85
POWER ON ~-MOD. NO. P16
RUN -MOD. NO. RI6
DRIVE FAIL -MOD. NO. Fl6

NOTE :
') TERMINALS 71-106 ARE LOCATED ON
THE OPTIONS BOARD (IF USED)

INCOMPLETE SEG.-MOD. NO. Sl6

CAD

SYSTEM ORIQINAL

DO NOT CHANQE MANUALLY.

SQUARE T) COMPANY

TITLe CONNECTION DIAGRAM
DOCR MOUNTING PILOT [ JGHTS

CLASS TYPE FORM, SER.

T%gm.lmmif-

I:;r@

11.4.9 or

ORN. | am. | APP'D




MANUAL SPEED. START-STOP AOJISTABLE FREQUENCY CONTROLLER

(FRONT vI£w)

= ————

MAIN CONTROL BOARD

)
! oPTIONS : T8
A . -
CONTROL STATION ) 1
(REAR VIEW) | (IF USED) X E
1 |
| |
| I
MAN. SPEED | 1 FT_‘T
|
— | o
! T
1 ]
M : Bl
1 L% )
R
! R
2) 1 7]
(3) \ H N
| ' | =i
14 X X
) 1
I !
I |
| |
I 1
1 mi]
START | : !
I 5]
_T1 ' o8] !
| 1
‘D¥ 34 D, - _ _ _ 2
o

LOW LEVEL CONTR‘OL VIRIM; THESE CONDUCTORS MAY BE ROUTED IN THE
SAME (RACEWAY. MAINTAIN 3" SEPARATION (CONDUIT} OR 12° SEPARATION
(TRAY) FRN OTHER TYPES OF POWER OR CONROL. WIRING, ALL CONDUCTORS
70 BE #18 AWG MINIMUM. SHIELDED CABLE TO BE JACKETED. GROUND
SHIELD ONLY(MWHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE.

NOTES:
@ IF OPTION BOARD NOT USED wIRE DIRECT TO T8 I-44

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY,

SQUARE T]) COMPANY

TITLE CONNECTION DIAGRAM TYPE CA-3I
REMOTE OPERATOR STATION

CLASS__ TYPE _FORM SER.
1 AEFERACT ™. 0. A RE| -
T
HERT ABEEM. I | . 5 . I "
|'£|r. 703 AEYIS10 DEAWIPTION oy | MR .




MANUAL SPEED, STOP-START,
“RUN” PILOT LIGHT

CONTROI. STATION
(REAR VIEW)

MAN. SPEED
|
1
i
(2)
{3)
2 14
RUN
43 24
N
N
START
40 ™ 34

ADJUSTABLE FREQUENCY

CONTROILLER

(FRONT VIEW)

MAIN CONTRQL. BOARD

FERRFA b B S T

LOW LEVEL CONTROL WIRING. THESE CONDUCTORS MAY BE ROUTED IN THE
SAME (RACEWAY. MAINTAIN 3° SEPARATION (CONDUIT) OR t2" SEPARATION
(TRAY)UFROM OTHER TYPES OF POWER (R CONROL WIRING. ALL CONDUCTORS

T0 BE

AWG MINIMUM. SHIELDED CABLE TO BE .JACKETED. GROUND

#18
SHIELD ONLY)WHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE.

TES: q
&0 IF'GPTICN BOARD NOT USED WIRE DIRECT TO TBI-44

CAD SYSTEM ORIQINAL.
DO NOT CHANGE MANUALLY,

SQUARE ] COMPANY

TITLE CONNECTION DIAGRAM TYPE CA-4i

REMOTE OPERATOR STATION

CLASS— TYPE FORM

2 R

BEVIEION LERCRIFTION
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MANUAL. SPEEQ.START-STOP
RUN-.0G

CONTROL STATION
(REAR VIEW)

MAN, SPEED

N

1
(S5
(2)
(3}
2 :l s
i)
JOG  RU
87 |

e,

40
79

AOJUSTABLE FREQUENCY CONTROLLER
(FRONT VIEW)

P.W.B.

MAIN CONTROL BOARD

(R}

Nt

ASS
(1F USED)

—

Y

-

S EEisusuuuglt o e ApLARASANE

LOW LEVEL CONTROL WIRING.
SAME RACEWAY . MAINTA

THESE CONDUCTORS MAY BE ROUTED IN THE

IN 3" SEPARATION (CONDUIT)

OR 2" SEPARATION

2 4
(TRAYYCFROM OTHER TYPES OF POWER OR CONROL WIRING. ALL CONDUCTORS
T0 BE #/8 AWG MINIMUM. SHIELOEQO CABLE TO BE JACKETED. GROUNO
SHIELD ONLCYQWHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE.

OTE ¢
5 IF OPTION BOARD NOT USED WIRE TO T81-44

CAD SYSTEM ORIQINAL.

DO NOT CHANQGE MANUALLY.

TITLE CONNECTION DIAGRAM TYPE CA-44

REMOTE OPERATOR STATION

CLASS,

TYPE FORM SER.

REFEREACE

NEXT ASEEM.

Pany

D4 TE

oRGU. WD

i s o

=0 o

11.5.5

ezt




MANUAL SPEED,START-STOP,
RUN -JOG .F ORWARD-REVERSE
ADJUSTABLE FREQUENCY CONTROLLER
(FRONT VIEW)
CONTROL STATION
MAN. SPEED (REAR VIEW)
FmTmEsEE M MAIN CONTROL BO0ARD
'I omegs i
w.8.
%)— ) _ASS'Y Nyt
i | (IF "USED) —
1 ' ‘T'
[}
{2) |
3 i
]
4 ]
]
]
§
'
[}
JoG RUN REV FWO h
[}
[}
40 87 :
[}
- 22 |
Q |
79 27 ~ |
[}
b [}
'
]
]
)
.
STOP START
[0}
8 T e I 3
a o) o N
N
-

LOW LEVEL CONTROL WIRING. THESE CONDUCTORS MAv BE ROUTED IN THE

s el gt SRR B O A et
Y . Al
T0 BE #18 AWG MINIMUM. SHIELOED CABLE TO BE JACKETED, GROUND DO NOT CHANGE MANUALLY.

SHIELD ONLY{WHERE SHOWN. INSULATE OTHER END OF SHIELOED CABLE .

SQUARE ) COMPANY

OTE:
& IF OPTION BOARD NOT USED WIRE ODIRECT 7O TBi1-44

TITLE CONNECTION DIAGRAM TYPE CA-6!
REMOTE OPERATOR STATION

CLASS,

TYPE _ FORM ______ SER. __

REFENENCE Eal [T -, T
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MANUAL SPEED,.START-STOP,
FORWARD-REVERSE . “RUN* PILOT LIGHT

ADNJISTABLE FREQUENCY CONTROLLER
(FRONT VIEW)
CONTROL STATION

MAN. SPEED (REAR VIEW)
:' ________ ‘I MAIN CONTROL BOARD
OPTIONS TR}
| P.W.B. 31 ——
) ' SOsto £ ! = .
| (IF 0 5 |
¥ | -
] | _7_.5
{21 ] | 1
(3 1 | 5]
}
14 ' %
] T
. -
i T4
|
| Is
REV  FWD RUN i E
1 [
IE
| T
i
43 24 [ ol
‘ R
2 27 !
— ]
'
]
—\ ]
' gd |
] ot |
} 24 |
' 2]
oo |
¥ ¥l
ol |
23 |
221

STOP START

LOW LENEL CONTROL WIRING. THESE CONDUCTORS MAY BE ROUTED IN THE

%gz ?ACE“"'1"£,§"}”'E53" SEPAERUDRNCSE%DUH&I% |z:~ sggsg gggs CAD SYSTEM ORIGINAL.
AYYFRGM OTHER TYPES OF POWER Ol L LL U s
TO BE #18 AWG MINIMUM, SHIELOED CABLE TO BE JACKETED. GROUND 700}_9__1’_ CHANGE MANUALLY.

SHIELD ONLYQ)WHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE .

SQUARRE I) COMPANY

TE
(% II:' OPTION BOARD NOT USED WIRE DIRECT TO TBi-44

TITLE CONNECTION DIAGRAM TYPE CA-62
REMOTE OPERATOR STATION

CLASS TYPE FORM ____ SER, 1
H REPEREMCE I:m = |w: o | B aEc mE| v
85 !
'| S =T T 11.5.7 |~
wev.] DATE RCYLSION CCSCRIFTION m S |




MANUAL SPEEO.START-STOP,

RUN-JOG. "RUN" PILOT LIGHT

MAN.

SPEED

i
{2)
[§3]
2 4 14 l
"1

JOG RUN
40 87

22
/_O 79

CONTROI. STATION
(REAR VIEW)

RUN
43 24
STOP START
o T
89 7 34

ADJUSTABLE FREQUENCY CONTROLLER
(FRONT VIEW)

OPTIONS
f.w.B.

ASS’Y
(IF USED)

MAIN CONTROL BOARD

EEFEER CERESHREA:

LOwW LENMEL CONTROL WIRING. THESE CONDUCTORS MAY BE ROUTED IN THE
SAME RACEWAY. MAINTAIN 3" SEPARATION (CONDUIT) OR 12* SEPARATION
(TRAY)FROM OTHER TYPES OF POWER OR CONROL WIRING. ALL CONDUCTORS
TO BE #18 AWG MINIMUM. SHIELDED CABLE 7O BE JACKETED. GROUND
SHIELD ONLY(WHERE SHOWN. INSULATE OTHER END OF SHIELOED CABLE .

NOTES :
@ IF OPTION BOARDO NOT USED WIRE OIRFCT 10 TRI-44

CAD SYSTEM ORIQINAL.

DO NOT CHANQGE MANUALLY.

SQUARE ) COMPANY

TITLE CONNECTION DIAGRAM TYPE CA-63

REMOTE OPERATOR STATION

CLASS__ TYPE FORM SER.

REFERENCE

g 22C AE

HEXT ASSEN.
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MANUAL SPEED, START-STQP,
RUN-JOG.FORWARD-REVERSE
“RUN* PILOT LIGHT

CONTROL STATION
MAN, SPEEOD (REAR VIEW)

43

24

REV ~ FWO

1
N
i2)
(3
2 |4
-‘I
J0G  RUN
40 87
2 g
79 27

22

SsTOP

START

34

ADJWUSTABLE FREQUENCY CONTROLLER
(FRONT VIEW)

OPTIONS
P.W.B.

MAIN CONTROL BCARO

ASS' Y
(IF USEO)

eRaRnaaME

i
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-
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LOW LEVEL GONTROLDWIRING. THESE CONDUCTORS MAY BE ROUTED IN THE

SAME( RACEWAY. MAINTAIN 3"

SEPARATION (CONOUIT) OR 12~ SEPARATION

(TRAY), FROM OTHER TYPES OF POWER OR CONROL WIRING. ALL CONDUCTORS

TO BE W18 AWG/MINIMUM. SHIELOEO CABLE TO BE

JACKETED. GROUNO

SHIELD ONLY, WHERE SHOWN. INSULATE OTHER ENO OF SHIELDED CABLE.

NOTES:
() 1F OPTION BOARD NOT USED WIRE DIRECT TO TBI-44

CAD SYSTEM ORIQINAL.
DO NOT CHANGE MANUALLY.

SQUARE T] COMPANY

TITLE CONNECTION DIAGRAM TYPE CA-64
REMOTE QPERATOR STATIDN

CLASS,

TYPE FORM _____ SER.

REFEREME

e, 0 BEC PLE] =«

MERT ASSENW,
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MANUAL SPEED,START-STOP,
HAND-AUTO. *RUN" PILOT LIGHT

CONTROL STATION

MAN. SPEED (REAR VIEW)
! o - — Rl
] ! oPTIONS
| P.W.B.
{n fltatves
 (TFUSED)
'
|
{2) |
(3) $
2 14 :
t
[
1
[
[}
AUTO HAND
RUN !
[B9 ]
/ | I
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) 34
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i 22 i 55 |
- | oo
78 I —53-I 2 |
| b2
” | HE
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O h_-2___ i
sToP START
894 — C/
40 34

ADJQUSTABLE FREQUENCY CONTROLLER
{FRONT VIEW)

MAIN CONTROL BOARD

|

|
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LOW LEVEL CONTROL WIRING.
SAME RACEWAY. MAINTAIN 3*

THESE CONDUCTORS MAY BE ROUTED IN THE
SEPARATION (CONDUIT) OR 12" SEPARATION

(TRAY) "RROM OTHER TYPES OF POWER OR CONROL WIRING. ALL CONDUCTORS

70 BE #1BUAWG

MINIMUM. SHIELDED CABLE TO BE JACKETED. GROUND

SHIELO ONLYUWHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE.

CAD SYSTEM ORIQINAL.

DO NOT CHANQGE MANUALLY.

SQUARE ) COMPANY

TLILE CONNECTION DIAGRAM TYPE CA-65

REMUTE OFERATOR STATION

CLASS___ TYPE __FORM___SFR. ___
v DaTE oW e . . BEC RE| var
= MEXT as8Em. Im |~ I | . 5 . I O P
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»I‘?TESQ LEVEL CONTROL WIRING. THESE CONDUCTORS MAY BE ROUTED
IN THE SAME RACEWAY. MAINTAIN 3” SEPARATION {CONOUIT) R
12" SEPARATION (TRAY) FROM ANY OTHER TYPES OF POWER OR
CONTROL WIRING. ALL CONDUCTORS TO BE #18 AWG MINIMUM.
SHIELDED CABLE TO BE JACKETED. GROUND SHIELD ONLY WHERE

SHOWN. INSULATE OTHER ENO OF SHIELDED CABLE

2

ANY INDUCTIVE LOAD (CONTACTOR. SOLENOID VALVE., RELAY, ETC.)

SWITCHED BY THESE RELAY CONTACTS MUST HAVE A TRANSIENT

SUPPRESSOR ACROSS THE COIL.

3

CONTACT AS SKHOWN OR BY AN EXTERNAL DC VOLTAGE.

IBCGFLETE SEOLEM:E TIMING
RELAY (ASRI

MOO. S08
AUXILIARY SEQUENCE RELAY {ASR2)

MOO. FO8
ORIVE FAIL RELAY (OFR)

T NOTE 3
SOLID STATE RUN RELAY (RR)
PICK UP FROM 4-33v OC

OC VOL.TAGE FOLLOWER INPUT
{0-10vV, 0-35V, 0-100V, OR 0-250V}

OC CURRENT FOLLOWER INPUT
{1-5MA, 2-10MA, 4-20MA, DR 10-50MA}

AC VOL.TAGE FOLLOWER INPUT
{0-i0v, 0-3%v, 0-100v OR 0-250V)

AUTOMATIC START CONTACT
(SLPPLIED BY USER)

THE CONTROLLER CAN BE STARTED IN THE AUTO MODE BY AN EXTERNAL

7114)
1
{74(-) Y]
75(9)

ETE Dy
72

n

—3

al

ADJUSTABLE FREOUENCY CONTROLLER
(FRONT VIEW)

OPTION TBt |
BOARD

— NOTE |

]
I, NOTENS
144

i
1
3
I
'
b
J
)

MAIN CONTROL BOARD

>

g ppT

CAD SYSTEM ORIQINAL.
DO NOT CHANGE MANUALLY.

SQUARE ) COMPANY

TITLe CONNECTION DIAGRAM OPTIONS BOARD
I50LATED FDLLOWER

CLASS TYPE FORM SER.
REFERENCE [y ABC PLE| *=
MXT ASSEN.
- I.6.1 -
DATE . REVISIOY DESCRIPTION pr| PROJ. MO




NOTES:
B LDL LEVEL CONTROL WIRING. THESE CONDUCTORS MAY BE ROUTED

IN THE SAME RACEWAY. MAINTAIN 3* SEPARATION {CONOUIT) DR ADJUSTABLE FREQUENCY CONTROLLER
12“ SEPARATION (TRAY) FROM ANY OTHER TYPES OF POWER OR A w
CONTRDI. WIRING. ALL CONDUCTORS TO BE #18 AWG MINIMUM. P N

SHIELDED CABLE TO BE JACKETED. GROUND SHIELD ONLY WHERE
SHOWN. INSUL.ATE OTHER END OF SHIELDED CABLE.

e ]

MA
OPTION T8I ) IN CDTNBTIROL BOARD
B80ARO

2) ANY INDUCTIVE LOAD (CONTACTOR, SOLENOID VALVE, RELAY, ETC.) :
SWITCHED BY THESE RELAY CONTACTS MUST HAVE A TRANSIENT
SUPPRESSOR ACROSS THE COIL.

EbERRE

|
t
!
1
|
|
|
{
|
|
1 i
| |
1 1
I I
| |
1 1
I |
1 |
1 |
I 1
102 : :
MOD. FO8 103
DRIVE FAIL RELAY (DFR! { 104 | ]
I I
I I
I I
o 1 I
1
7)) OFR :
(1) 1 1
0-10 VDC FOLLOWER INPUT Fat-) > wote 2y Ly Il
{ i 1 T 1 ! !
; I i 1 ]
reS _V_ _ _ a I I
| 1
1 |
1 1
I I
1 |
| |
I I
I I
| I
1 |
| 1
1 |
1 I
1 1
I I
I |
— NOTE | I 1
-] I I
1 I |
AUTOMATIC START CONTACT - 1 )
(SUPPLIED BY USER) i | |
144 - :
U By
CAD SYSTEM ORIQINAL.
DO NOT CHANQGE MANUALLY.
SQUARE [) COMPANY
TITLE CONNECTION OIAGRAM OPTIONS BOARO
NON-ISOLATED FOLLOWER
CLASS. TYPE FORM _______ SER.
REFERENCE E BEC PE[ v
MEXT ASSEN, | 1‘6‘2 =
ey | DATE FEVISITH OESCRIPTION ay] PROJ. MO




NOTES

D] LW LEVEL COMTROL WIRING. THESE CONDUCTORS MAY BE ROUTED
IN THE SAME RACEWAY. MAINTAIN 3~ SEPARATION {CONDUIT) OR
127 SEPARATION {TRAY) FRON ANY OTHER TYPES OF PDWER DR
CONTRGI. WIRING. ALL CONDUTTORS' TO BE #)8 AWG MINIMUN.
SHIELDED CABLE TO BE JACKETED. GROUND SHIELD ONLY WHERE
SHOWN. TNSULATE OTHER END OF SHIELDED CAGLE.

21 ANY INDUCTIVE £0AO (CONTACTOR. SOLENOID VALVE. RELA¥, EVC.}
SWITCHEQ 8Y THESE RELAY CONTACTS MUST HAVE A TRANSIENT
SUPPRESSOR ACROSS THE COIL.

31 THE CONTROLLER CAN BE STARTEOD IN THE AUTO MODE BY AN EXTERNAL
CONTACT AS SMOWN OR BY AN EXTERNAL DC VOLTAGE .

3-15 PSIG FOLLOWER (NPUY —_—————— -

INPUT CONNECTION 5MM{0.20) D MALE TUBING

SL.IP ON CONNECTION. MA)(IMUM DRESSUHE INPUT IS 20 PSIG.

T08 \
INCOMPLETE SEOUENCE TIMING {"’9"‘%
RELAY (ASRI) —% |
Mo0. S08 N
AUXILIARY SEOUENCE RELAY (ASR2) {—%—\ 25

S
M00. Fos i
DRIVE FAIL RELAY {DFR) {—E—\m

PICK UP FROM 4-3

NOTE 3
V10 sate R FILAY (RR) {——9-31-%

ADJJSTABLE FREOUENCY CONTROLLER

AUTOMATIC START COMTACT
{SUPPLIED 8Y USER)

(FRONT YIEW)

o= — -y

i
MAIN CONTROL BOARD
Y81

I
]
I
I
I
I
I
[
I
I
l
I
|
|
|

CAD SYSTEM ORIQINAL.
DO NOT CHANQGE MANUALLY.

SQUARE ) COMPANY

TITLE CONNECTION DIAGRAM GPTIONS BOARD
PNEUMATIC FOLLOWER

CLASS, TYPE FORM —_SER. ___
1 HLAERENCT B mej| v
wEXT AN l 6 3 o
DATE REVISION DESCHIPTIGH oy | PROJ, M0




3

NOTES:
1) LOW LEVEL CONTROL WIRING. THESE CONDUCTORS MAY BE ROUTED
IN THE SAME RACEWAY. MAINTAIN 3* SEPARATION (CONDUIT} OR AOJUSTABLE FREQUENCY CONTROLLER
127 SEPARATION (TRAY) FROM ANY OTHER TYPES OF POWER OR (FRONT VIEW)
CONTROL WIRING. ALL CONDUCTORS TO BE #18 AWG. MINIMUM. L
SHIELDED CABLE TO BE JACKETED. GROUND SHIELD ONLY WHERE . R 1
SHOWN. INSULATE OTHER END OF SHIELDED CABLE. y 1 MAIN C%T;fOL B0ARD
I T8l I
2) ANY INDUCTIVE LOAD (CONTACTOR, SOLENOID VALVE, RELAY. ETC.} : | = I
SWITCHED 8Y THESE RELAY CONTACTS MUST HAVE A TRANSIENT i l - I
SUPPRESSOR ACROSS THE COIL. i 1 ‘”‘5“3 I
1 |
1 &
) THE CONTROLLER CAN BE STARTED IN THE AUTO MODE BY AN EXTERNAL \ | 7ol J
CONTACT AS SHOWN OR BY AN EXTERNAL DC VOLTAGE. X ol T’ |
5 I
: | o 7 [
| 1 [] |
P S, i : EEEE :
MOD. Toa T4
INCOMPLETE SEOUENCE TIMING {—i— ! 1 I
RELAY (ASR!} : | e |
97 " | ‘5
MOD. S08 98 | ! ; !
AUXILIARY SEQUENCE RELAY {ASR2) 29 i I MER I
I 3 |
L | 19 |
92 | : i
MO0, FO8 T ASRI | T
ORIVE FAIL RELAY (OFR) o4 (NOTE 2 I |
R 22 I
o NOTE 3 - ( Ase ): : i
SOLIO STATE RUN RELAY (RR) —33le NOTE 2
PICK UP FROM 4-33v OC 7 TE | : 5 :
| n
21t f DFR | ! T :
0-10 VOC FOLLOWER INPUT T (NOTE 2)) : T :
!
) I I
v ) I
1 I
I I
I I
) |
1 I
! I
) (35 ] k
) I
) |
1 I
3 I
i I
¢ )
1 !
@ '
I I
—NOTE | | 1
91 N [ I
1 | l
AUTOMATIC START CONTACT  -'- i ‘
(SUPPLIED BY OTHERS) -i- NOTE ;
! 44 ; p
e mmmmmm

CAD SYSTEM ORIQINAL.
00 NOT CHANGE MANUALLY.

SQUARRE J] COMPANY

TITLE CONNECTION DIAGRAM OPTIONS BOARD
NOW-ISDLATED FOLLOWER W/RR & STR

CLASS_____ TYPE FORM SER.

REFEREMCE mmang. lvm S . BEC PEf =
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CONNECT RESISTORS & FUSE ASSEMBLIES
PER LISTEG CONNECTION DIAGRAM
voLTAGE |oRsepowE - @ APPLIES 10 OMEGAPAK 1500 WALL MOUNTEO CONTROLLERS. OMEGAPAK 3500
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SERVICE BULLETIN
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12.0 RENEWAL PARTS LIST
Description

Main Control Board

Gate Driver Board

Power Interface Board

GTO (Thy 1 -Thy 6)

Rectifier Diode (D1-D6)

Flyback Diode (D7-D14)

Fuse (120V control, Primary — FUS8, FU9) KTK-10
Fuse (120V control, Secondary — FU11) FRN-5
Fuse (Precharge Resistor — FU10) TRS 3

Fuse (24V Control, Primary — FU6, FU7) KTK-10
Fuse (Line-FU3-FUS5) A50P300

Fuse (Main Control Board — FU1, FU2) MDL-5.0
DC Bus Capacitor

Fan Relay

Precharge Relay
Precharge Contactor Coil

omegapak®
Adjustable Frequency Controller

8804-3

Section12{0

Square D Part Number

Constant Torque

52011-038-51
52011-003-50
52011-022-50
52915-030-5001
52915-024-50
52914-028-52
2541910141
25413-00230
25428-00030
25419-10141
25418-60300
25420-30500
52904.018-50

85019RS14
24VAC)Coil

52905-024-50
31074-40038

Variable Torque
52011-038-53
52011-003-50
52011-022-50
52915-030-5001
52914-024-50
52914-028-52
25419-10141
25413-00230
25428-00030
25419-10141
25418-60300
25420-30500
52904-018-50

8501 RS14
24VAC Coil

52905-024-50
31074-40038

Snubber Assembly Plus Bus (3)

Minus Bus (3)

Dynamic Braking Resistor
Fuse (If Used)

Isolation or Isolation/Bypass (If Used)
Control Transformer

Control Transformer
Contactor Coil

SQUARE])

50-604HP
Pt. No.
52011-24152

52011-241-55

50-75 HP
Rt. No.
25428-00150

75 HP
Pt. No.
52011-241-50

52011-241-54

100-125 HP
Pt. No.
25428-00200

Primary Fuses (FU2, FU3) KTK-10

Secondary Fuse (FU1) FNQ5

50-100 HP
Pt. No.
31074-40038

100-125 HP
Pt. No.
52011-241-50

52011-241-53

Pt. No.
25419-10141
25419-60500
125 HP

Pt. No.
31091-40038








