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1.0 GENERAL

11 PRECAUTIONS

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

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 musigbe pretected from the
weather and kept free of condensation and dust.

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

and mechanisms which may be damaged by rough handling.

. Only authorized personnel should be permitted to operate or servicetthe controller.
. This equipment generates, uses, and can radiate radio frequeney, 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 s likely to cause,interference in which case the
user at his own expense will be required to take whatever measures may be required to correct
the interference.

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.

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
MALFUNCTION.

1T2PRELIMINARY INSPECTION

Inspect for shipping damage upon receiving the
OMEGAPAK controller. If any shipping damage

DANGER

The dc bus capacitors are discharged slowly
when input power is removed| from the
OMEGAPAK controller.
capacitors are fully discharged,talways test
with a dc voltmeter (1000ydc ‘scale) before do-
ing any wiring, troubleshoating opwork inside
the controller enclosurer If 6 reading is
shown on the voltmeter,reduce scale and test
again.

if the capacitars arednot fully discharged in
5 minutes, gontact“Square D — Do not
operate thé controller.

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 a clean 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-

To ,ensure the

HAZARD OF ELECTRICAL SHOCK OR BURN
MANY “PARTS,

sation or corrosive atmospheres. Proper storage
is required to prevent equipment damage.

1.4 CONTROLLER IDENTIFICATION

DANGER

INCLUDING ELECTRONIC

PRINTED WIRING BOARDS, IN THIS CON-
TROLLER OPERATE AT LINE VOLTAGE. DO
NOT TOUCH. USE ONLY ELECTRICAL IN-
SULATED TOOLS WHILE MAKING
ADJUSTMENTS.

The 125-300 HP OMEGAPAK adjustable fre-
quency controller is a combination controller
with molded case switch and current limiting
fuses in a floor mounted NEMA 1 enclosure.
Optional power bus enables the controller to
become part of a Square D motor control center

SQUARRET)
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lineup. The controller nameplate is located on
the inside surface of the electronics door. The
nameplate is described in Figure 1.1 and car-
ries the controller class, type and MOD
(option) listing. When identifying the con-
troller use the data from this nameplate.

To aid in identifying the controller, refer to
Figure 1.3 and 1.5 for nameplate identification
codes. When the controller has been defined,
refer to the appropriate section of this service

bulletin.

1.5
FICATION

AUXILIARY VERTICAL SECTION

IDENTI-

The 125-300 HP OMEGAPAK controller with
MOD X13 or Y13 is prepared to be used with

an

isolation contactor or isolation and

D

INPUT

FIGURE 1.1
CONTROLLER NAMEPLATE

OMEGAPAK ~
ADIUSTABLE FREQUENCY CONTROLLER

MAX. WITHSTAND SYM. AMPS AMS 65,000

8804-10
Section 1.0

bypass/transfer contactors. These contactors
will be mounted in a separate auxiliary ver=
tical section. The nameplate for the auxiliary
section is located on the outside ‘of#the
enclosure. The nameplate is described in
Figure 1.2 and carries the auxiliary, section
class, type and MOD (options) listing in ad-
dition to the factory order number and bus
rating if optional power ‘bus jis furnished.
When identifying the OMEGAPAK controller
use the data from this nameplate in addition
to the controller nameplate data to fully iden-
tify the controller‘package.

To aid in identifying the auxiliary section,
refer to Figure 14,and 1.5 for nameplate iden-
tification cades. When the complete con-
troller hasybeen defined refer to the appro-
priate sectionvof this service bulletin.

FIGURE 1.2
AUXILIARY VERTICAL SECTION

AMPS 150 3PH 1PH

QUTPUT

OVERLOAD CAP. 150 % FOR 1 MIN

H.P.

VOLTS QjoO- 0~

0-

3-80/80/120HZ

S QUARET)

51140-291-01

S.F. 1.0

3IPH

O.L. SETTING REFER
TO 5.8

CONTROLLER NAMEPLATE
(LOCATED INSIDE/THE DOOR)

1. CONTROLLER T.YPE, 7.
CODE* 8.
2. MODIFICATIGN
(MOD) CODE** 9.
3. PERMISSIBLE INPUT

VOLTAGES 10.

4. MAX. WITHSTAND

SYM. AMPS. RMS 1.

5. MAX@INPUT RATED

CURRENT®** 12.

6. HORSEROWER 5
RATINGS AT INPUT .,
VOLTAGES

OUTPUT VOLTAGES
OUTPUT
FREQUENCY

MAX. OUTPUT
RATED CURRENT
SERVICE FACTOR
OF CONTROLLER
FACTORY ORDER
NUMBER

DATE CODE

SEE FIGURE 1.3.
SEE FIGURE 1.5.

***SEE SECTION 2.0,

GQUARET])

FIGURE 21

MOTOR CONTROLLER
CLASS 8804 ®
[eus RaTInG ]BUS BnR sRaceD Fon L
O ~—f——oerz]| | Jere s |
LN | I
QL MAX
@ 1 1_Fo
&)
@ L WS :
A :
© SOURRE G

AUXILIARY VERTICAL SECTION NAMEPLATE
(LOCATED OUTSIDE THE ENCLOSURE)

1. HORIZONTAL BUS

CODE*

. MODIFICATION

(MOD) CODE**

5. HORIZONTAL BUS

RATING BAR SHORT CIRCUIT
. PERMISSIBLE MAX- RATING

IMUM INPUT 6. FACTORY ORDER
VOLTAGE NUMBER

.CONTROLLER TYPE 7.DATE CODE

* SEE FIGURE 1.4.
** SEE FIGURE 1.5.
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FIGURE 1.3
IDENTIFICATION CODE
CLASS 8804, TYPE -4 P

STYLE CONTROLLER
3500 3
HORSEPOWER RANGE
125-300 @ 460V D
CONTROLLER SYSTEM
CONSTANT TORQUE CONTROLLER o]
VARIABLE TORQUE CONTROLLER \
TYPE ENCLOSURE
NEMA 1 G
HORSEPOWER
125 HP T
150 HP u
200 HP W
250 HP X
300 HP (AVAILABLE VARIABLE TORQUE ONLY) Y
1.5 KITS FOR FIELD INSTALLATION
Controller modifications are available in kit form. Eachykit contains necessary hardware and
installation instructions.
Kit Kit
Installation Installation
Description Kit Number Instructions Description Kit Number Instructions
Isolated Class 8804, 50006-021-01 Serial Class 8804, Service
Option Type MC-12 Communicaion  Type MC-16 Bulletin
Board® Option 8804-52
Board
Non-Isolated Class 8804, 50006<021-01
Option Type MC-14 Status Class 8804 Service
Board With Monitor Type MC-22 Bulletin
Run Relay ® Board 8804-51
Non-Isolated Class 8804 50006-021-01 Speed Meter Class 8804, 50006-020-01
ggﬁ%% Type MC-11 (Analog)® Type AM-1, -2, -3
ar Speed Meter Class 8804, 50006-020-01
gneumatic ?Iass rfg%’ 50006-021-01 (Digital)®@ Type DM-1
tion -
Board® 2 Dynamic Class 8804,  50006-284-01
Braking® Type DB68,
?)Aultispeed _(I}Iass r‘fgog BSell;vice DB69
tion -1 etin
Bga:'d 7 3504.5‘4 Control Cable Class 8804, 50006-018-01
Assembly@ Type CK-16
® Refer to Section 3.2.1 for Option Board Functions.
® Open type. For emote mounting or as a replace-
ment device.
® Includes DB module and an enclosed resistor for
remote mounting.
@ Twelve conductor cable for wiring controller
mounted pilot devices.
5 GOURRE])
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AUXILIARY VERTICAL SECTION®
IDENT IFICATION CODE

CLASS 8804, TYPE

omegapak®

FIGURE 1.4

8804-10

Section 1.0

STYLE SECTION
MODEL 4

HORSEPOWER RANGE
125-300 @ 460V

TYPE OF AUXILIARY SECTION

ISOLATION AND BYPASS CONTACTORS
WITH FUSIBLE DISCONNECT

ISOLATION CONTACTOR

ISOLATION AND BYPASS CONTACTORS
WITH CIRCUIT BREAKER DISCONNECT

ISOLATION AND TRANSFER CONTACTORS

-0

—HZ

TYPE ENCLOSURE
NEMA 1

HORSEPOWER
125 HP
150 HP
200 HP
250 HP
300 HP

<XSsScH

® Available options (MODs) are Group 12 Powef Bus, 600A Ground Bus (G16), and Power On Light (P16).

(See Fig. 1.5)

GOUARRE)




SERVICE BULLETIN omegapak®

8804-10

November, 1987 Adjustable Frequency Controller

(OPTIONS) MOD

FIGURE 1.5
IDENTIFICATION CODE

Section 1.0

OPTION BOARD (© |

RELAYS

NON-ISOLATED AOQ7
NON-ISOLATED W/RUN RELAY BO7
ISOLATED Co7
PNEUMATIC D07
SPEED REFERENCE T07
SERIAL COMMUNICATIONS S07

DRIVE FAIL RELAY F08®
AUX. SEQ. RELAY NO. 1 T08Q®
AUX. SEQ RELAY NO. 2 S08®
DRIVE FAIL RELAY & AUX.

SEQUENCE RELAY NO. 1 A0BQ®
DRIVE FAIL RELAY & AUX.

SEQUENCE RELAY NO. 2 B08®
AUXILIARY SEQUENCE

RELAYS NO. 1 & NO. 2 co8®
DRIVE FAIL RELAY & AUX.

SEQ. RELAYS NO. 1 & 2 D08®

DYNAMIC BRAKING

DB RESISTORS, ENCLOSURE MOUNTED D09

GENERAL PURPOSE PILOT DEVICES

START-STOP, MANUAL SPEED POTENTIOMETERS S$10
HAND-OFF-AUTO, MANUAL SPEED POTENTIOMETER H10®
HAND-AUTO, START-STOP, MANUAL

SPEED POTENTIOMETER A10@
FAST STOP, START-STOP, MANUAL

SPEED POTENTIOMETER F10

SPECIAL PURPOSE PILOT DEVICES

FORWARD-REVERSE SELECTOR SWITCH F11
RUN-JOG SELECTOR SWITC J11©@
FORWARD-REVERSE, RUN- JOG SELECTOR SwW. B1Il®

POWER BUS

600A BUS (1/4X2 AL/SN) A12
600A BUS (1/4X2 CUISN) B12
600A BUS (1/4X2 CU/AG) E12
800A BUS (1/4X3 ALISN) F12
1000A BUS (1/4X3 CU/SN) G12
1000A BUS (1/4X3 CU/AG) H12
1000A BUS (1/4X4 ALISN) J12
1000A BUS (2-1/4X2 ALISN) K12
1200A BUS (2-1/4X2 CU/ISN) L12
1200A BUS (2-1/4X2 CU/AG) M12
1200A BUS (1/4X4 CU/SN) N12
1200A BUS (1/4X4 CUIAGL P12
1200A BUS (2-1/4X3 ALISN)

1400A BUS (2-1/4X4 ALISN) R12
1600A BUS (2-174X3 CU/SN) S12
1600A BUS (2-1/4X3 CU/AG) T12
1800A BUS (2-1/4X4 CUISN) u12
1800A BUS (2-1/4X4 CUIAG) V12

PREPARED FOR AUXILIARY SECTION

OUTPUT ISOLATION CONTACTOR X13®
BY-PASS OR TRANSFER AND ISOLATION CONTACIORS Y13®

METERING, SPEED-FREQUENCY

ANALOG SPEED INDICATOR
DIGITAL SPEED/IFREQUENCY INDICATOR

D14

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, VOLT-METER & 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 AND MISC. OPTIONS

POWER ON LIGHT

RUN LIGHT

DRIVE FAIL LIGHT
INCOMPLETE SEQUENCE LIGHT
STATUS MONITOR

600A GROUND BUS

P16

F16
516

G16

N HOLEO6

Refento Section 3.2.1 for Option Board Functions.
Requires the addition of Option Board MOD A07, B07, CO7 or DO7.
Requires the addition of Option Board MOD B07, C07, or DO7.

Requires the addition of Option Board MOD A07, BO7, CO7 or DO7 for “*JOG AT PRESET SPEED" “JOG AT SET SPEED" is standard.
Requires auxiliary vertical section and the addition of Option Board MOD B07, C07, or D07, with MOD A08 or DO08.

GOQURRET]
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21
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INSTALLATION

MECHANICAL INSTALLATION

The OMEGAPAK controller is mounted in a
general purpose 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.

Controllers should be located on a concrete
pad or equivalent and secured firmly in pface
using mounting holes provided in /ottom
channels of the enclosure. Adequate
clearance must be provided to germitsthe
door(s) to be fully opened for easy access.

LIFTING INSTRUCTIONS =
FLOOR MOUNTED CONTROLEERS

The following instpuctions are provided to
assist in the ayoidance of personal injury and
equipment damage during movement of the
controller.

1. Use extrascaution and very sound safety
practice while moving the controtler.

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

3. When lifting enclosures, use an | beam
sling or spreader bar as shown in Figure
21 to prevent distortion of the cabinet.

omegapak®
Adjustable Frequency Controller

8804-10

Section‘2.0

CAUTION

DO NOT PASS ROPES OR CABLES
THRU LIFT HOLES; USE SLINGS
WITH SAFETY HOOKS OR SHACKLES.

ATTACH SPREADERBAR
KEEPLIFTING FORCE VERTICAL (SEE ILLUSTRATION)

5 & G
45°
& “0.%,
VQ OQ‘ '901’

SPREADER BAR

']

g{“ LIFTING
FORCE

H EN

¥
)24
CLOSURE ‘ ENCLOSURE

RIGHT WAY WRONG WAY
FIGURE 21

22 ELECTRICAL INSTALLATION

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

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

221

2.2.2

INPUT POWER

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

The controller is 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 2.2, the National Electrical Code and
applicable local electrical codes. Refer to
Table 21 for lug data and maximum wire
size.
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FIGURE 2.2
MAXIMUM CONTROLLER
INPUT AND OUTPUT RATED CURRENTS
MAXIMUM
MAXIMUM CONTINUOUS
HORSEPOWER INPUT RATED OUTPUT
200V 230V 460V | AMPERES® AMPERES®)
50 60 125 237 156
60 75 150 277 192
75 100 200 364 248
100 125 250 453 302
125 150 300@ 514 361

®

&

Input currents are maximum values expected. Actual cur-
rent values could be less depending on the input power
source impedance.

Variable torque loads only.

Motor nameplate load current must not exceed the maximum
continuous output current rating of the controller. For multi-
ple motor applications, the total of the connected motor
nameplate load currents must not exceed .the controller
rated output current.

2.22.A CONTROLLER ONLY OR CONTROLLER

WITH EITHER ISOLATION OR ISOLATION
AND TRANSFER CONTACTOR(S) TYPE
AUXILIARY SECTION

Input wiring to a controller without power
bus should be connected to the power
distribution block located in the top of the
controller section, behind the hinged
resistor panel (see Section 4 for resistor
panel and power distribution block loea-
tion). To open the resistor panel gemove
the two bolts on the left hand edge of the
panel and swing the panel tosthe (right.
Cable size and torque required are 'shown
in Table 2.1. Use of normal“flexibility
stranded conductors is,\recommended.
High flexibility conduétors‘with many fine
strands should be avoided due to the in-
creased possibility 6f a poor termination.

When an isolatiopsandatransfer section is
used the input wiringffor the transfer con-
tactor will befrom.a remote power source.
All applicable cedes should be followed
when wiring'to this contactor.

Some controllers may be equipped with
horizontal power bus. It will be necessary
to connect the controller power bus to the
power bl@s in other equipment using the
splice bars furnished. Follow the pro-
cedure detailed in Section 2.2.2.C.

2.2.2.B CONTROLLER WITH ISOLATION BYPASS

CONTACTORS TYPE AUXILIARY SECTION

Input wiring to a controller and isolation/

2.22C

8804-10

Section 2.0

bypass contactor grouping without power
bus should be connected to the a@xiliary
section power distribution blocks. Input
cables should be connected to the tap'set
of power distribution blocks. The input
power for the controller section,is to be
wired from the bottom set of power
distribution blocks (Refer to;brawing 11.3.3)
in the auxiliary se€ction®o the controller
power distribution bloeks. To gain access
to the power distribution blocks in the
auxiliary section removye the panels cover-
ing the bus/lugisection at the top of the
auxiliary seation.

POWER BUS SPLICE BAR INSTALLATION

Splicimgyof the controller power bus to a
line-up thatvis on the right hand side of the
controller'should be done in the section to
the right of the controller. Splicing of the
controller power bus to a lineup that is on
the left hand side of the controller can be
done in the controller. To gain access to the
power bus the resistor panel must be
opened as described in Section 2.22.A.
Splicing will be as shown in Figure 2.3.
When splicing is completed the panel
should be reinstalled.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

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

FIGURE 2.3

POWER BUS — SPLICE BAR
INSTALLATION

A
SINGLE BUS PER PHASE (2” BUS SHOWN)

3" & 4" BUS DETAILS

.;::g
M

> 3~ SPLICE BAR
%Qg*
‘o

/ 4~ SPLICE BAF
P

IMPORTANT NOTE:

A K WASHER (INSTALL
\@:%’ CONICAL LOCK WASHER (

WITH WORD “TOP" VISIBLE)
%18x %" BOLTS == 0

SQUARRET)
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B For a controller without an auxiliary:sec-
DOUBLE BUS PER PHASE (2” BUS SHOWN) tion, motor conductors shouldgbe con-
P nected to the motor terminals provided in
@ A l the controller. Refer to Section 4 controller

\ _‘ sl % photos for terminal location.

a2

4 For a controller with an®auxiliary vertical
section motor conductors should be con-
f% nected to the moter terminals in the
e /‘% auxiliary section gFhe meotor tenninals in
Al B IMPORTANT NOTE: the controller section» should be inter-
x__mWam;ﬁ3«?#¢°vv‘$¢r?9%‘o"§’37‘s?2&'fs"“ connected to the iselation contactor in the

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

CONTROLLER PANEL MUST BE PROPERLY

GROUNDED BEFORE APPLYING POWER.

2.2.2.0 CONTROLLER GROUNDING

For safe operation the controller must be
grounded. A ground bus is provided as
standard (see Section 4 for ground bus
location). For controllers with power bus or
with an auxiliary section install the ground
bus splice bar(s) provided as shown'in
Figure 2.4 to continue the ground bus:Eor
standalone controllers attach the greund
directly to the ground bus.

FIGURE 2.4
GROUND BUS — SPLICE BAR
INSTALLATION

2.23 OUTPUT POWER

The outputyvoltage is proportional to the
output frequency to provide a constant
Volts/Hertz ratio in the 20 to 60 Hertz
operating range. Below 20 Hertz the
Velts/Hertz ratio will vary 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, National Electrical Code and
applicable local electrical codes.

GRURRET])

auxiliary section."Refer to Section 11.3 for
the proper interconnection drawings.

Refer to Table 2.1 for dataon lugs and maxi-
mum’ wire, sizes.

De net.connect the output terminals of the
controller (T1, T2, or T3) to the L1, L2, or L3
controller terminals or to any other source
ofPvoltage. To do so will cause controller
damage. Should it become necessary to
bypass a controller not equipped with an
iso-bypass or iso-transfer option, the cus-
tomer connections to the controller T1, T2,
and T3 terminals must be disconnected to
prevent back feeding the controller.

If a customer supplied isolating device is
installed between the controller output and
the motor (e.g. isolation contactor), the
isolating device must not be switched to
the open position and then back to the
closed position, unless sufficient time is
allowed for the motor open-circuit voltage
to decay to less than 10% of the motor
nameplate rated voltage. Re-connecting
the motor to the operating controller
without allowing 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.
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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 controlier without first allowing
the motor open-circuit voltage to
decay tolessthan 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
controllermust be less than 130% of
the controller rated output current
for constant torque rated controllers
(110% controller rated output current
for variable torque controllers).

CONTROL WIRING.

If the OMEGAPAK controller does not have
pilot devices mounted in the door cover,
refer to Section 11.5 for wiring of remete
control operators station. Refer to Table,2.1
for data on maximum wire size.

If an auxiliary section is supplied 'some
control wiring interconnection(is required.
Refer to Section 11.3 for theyproper inter-
connection drawing.

NOTE: All remote ManualSpeed potenti-
ometers must be wiredgwith insulated
shielded cable. One end of the shield must
be grounded at the €ontroller per the wir-
ing diagramy, Thedother end must be in-
sulated from greund and unconnected.

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

NOTE: All electrical analog input signals
must be wired with insulated shielded
eable. One end of the shield must be
grounded. The other end of the cable must
be insulated from ground and uncon-
nected.

omegapak®
Adjustable Frequency Controller

8804-10
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When wiring external control devices taithe
controller’s sequencing circuitry the
following guidelines should be considered:

Pilot Devices (push buttons, selector
switches, relay contacts, etc.) — FThe max-
imum distance from the controller to an ex-
ternal pilot device is dimited by the dc
resistance of the wiking plus the remote
device contact resistanee and the leakage
capacitance between the conductors. Wire
size must be selected such that the max-
imum circuit resistance (wire plus remote
contact) does, not” exceed 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
fnot exceed 1.4 microfarads. Higher leakage
capaecitance may prevent the controller se-
quencing relays from dropping out.

Solid State Contacts — Many solid state
eontrol 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.

OMEGAPAK Controller Relays — Some
relays in the controller have extra contacts
available for controlling the remote
devices. These contacts are rated as
described in Figure 2.5.

FIGURE 2.5

MAXIMUM ELECTRICAL
RELAY CONTACT RATINGS

Contact
Material

AC Amperas OC Amperes

ive 35% RF Res. Inductive Res.

75% Make

AC Con- PF. HP DC Break
Volts | Make | Break [tinuous| Make Velts | Make | Break 3

Con-
tinuous
Con-
tinugus

Silver
Cadmium

Gola
Flashed

120 15 15 5@ 5@ Y10 28 15 18 5

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

NOTE: To 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.

GQURRE)




SERVICE BULLETIN

November, 1987

2.2.5

GOURRE])

WIRING PRACTICE

Good wiring practice requires that control
circuit wiring be separated from all power
(line) wiring ‘and all load wiring to the motor
have the maximum possible separation
from this power (line) wiring (whether from
the same controller or other controllers).
This minimizes the possibility of electrical
transients being electrostatically or elec-
tromagnetically coupled from the power
(line and load) circuits into the control cir-
cuits or from the load circuits onto the
power (line) circuits.

The following general wiring practice is
recommended in addition to that already
prescribed in National Electrical Code and
applicable local electrical codes.

Controllers are intended to be wired using
conduit. Metallic conduit is preferred. Con-
trol and power wiring should never be run
in the same conduit. Metallic conduits car-

omegapak®
Adjustable Frequency Controller

8804-10
Section 2.0

rying power wiring and metallic conduits
carrying low level control wiring shouldbe
separated by at least three inches. Non-
metallic conduits or cable trays cafrying
power wiring and non-metallic conduits or
cable trays carrying low level centrol wir-
ing should be separated.by at least twelve
inches. If it is necessarysto cross power
and control wiringy the_above spacing
recommendations_should be observed and
conduits or trays should cross at right
angles.

Stranded controlfwiring is recommended
as it is necessaryto wire to the main con-
trol board terminal strip.

All low,level control wiring (start-stop cir-
cuits, manual speed potentiometer, etc.)
may be run in the same conduit or tray.
Remeote mounted manual speed potenti-
ometers must be wired using shielded
cable. The shielded cable must be jacketed
and the shield terminated only where
shown on the connection diagram.

TABLE 2.1
WIRE) SIZE'TABLE
Number Tightening
Application |Conductors Wire Size Torque
Min. Max.
Incoming
Power 20 4AWG 500MCM| 315 Ib-in
Output Power 2@ 4AWG 350MCM| 275 Ib-in
(Motor) 2® |2AWG 600MCM| 375 Ib-in
Control 1 N/A 12AWG 7 Ib-in
Circuits or1 N/A 14AWG
{MainiControl or2 N/A 16AWG
& Options Board or3 N/A 18AWG
orS N/A 20AWG

CONTROLLER GROUND 8US
Dynamic
Braking 1 18AWG 4 AWG 45 Ib-in
Module
Dynamic
Braking 1 18AWG 4AWG 100 Ib-in
Resistor

® For controllers equipped with standard power distribution

bltock
@ 125-150 HP controllers
(3 200-300 HP controllers
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3.0 APPLICATION DATA voltage, 4vdc equals 460
output voltage.
3.1 BASIC CONTROLLER P 9 .
Frequency 0 to Svdc proportional to
S (L Speed, 2ovdc equals
Voltage 200/230/460vac  +10%, select,ed Hertz/motor
—-5% base (rated) speed.
Frequency 50/60 Hertz ' Relay Form Gsontacts rated 5
Maximum See Section 2.0, Figure Contacts amperes@ resistive at
Continuous 2.2 #15viac maximum.
Input Current
Three Phase Phase Rotation Insen- 3.13 PERFORMANCE
Only sitive
. . Controller Linearity (Percentiof Fpase)
Displacement  .951 ted |
Poveer Factor Solagaing @ rated load OFC Pot Disabled R oeeTNE TBasesiaon:
0 Isabled:
Control Power 24vac, 24vdc, and 120vac gjpodl:\np%l{t;am?) ;1215 TTQ’;?. ;1251];’ypp f»%sTTyy;?
Auto Input (B07) =11 Typ. +1.1 Typ. +1.1 Typ.
Relays 12vdc, 24vac Auto Input (C07) +12,Typ. 1.2 Typ. *1.2 Typ.
Pilot Lights  24vac (Full Voltage Only) ~ OFG por Enghias: (e 0 =200 =890
L g vac (Full Voltage 1 Hand Input®) & :.gs Typ :gswp, :gs Typ.
31.2 OUTPUT ﬁuto :nput (ég;) ;1 gmn?;x ;;1 gmn?;k Zl.gmrr?;x
A:ﬁg 1233‘1 (cov) il =15 max. Sl
Frequency 1 to 60 Hertz, selectable Auty Input 007{ +75 max.  *7.5max. *7.5 max.
11090 Hertz or 110 120 FEaueney Slahilty AL 2o C Ambient =0 iz Max.
Hertz et ony 281 LG B2 S08 S e
Voltage 0 to 200vac, 0 to 230vac, O R R
0 to 460vac, three phagen, © (o yriioineut (007 18 Hal“C Tyb. 230 Hal C max.
Waveform Sine coded PWM (Rdulse
VL See Section 2.0, Figure Regulation tion motor _10.5% of
Continuous 2.2 base operating speed
Output Rated with _sllp compensathn.
el R
i in -
Short Time 150% ofymaximum con- qﬁency rgange for which
Overload :;Sl'l:(e):tst?UGtOp:teC(r)it;: constant motor torque is
’ ossible.
(120%. for variable L B .
torque Sontrollers). Current Limit Adjustable 75% to
(4] i .
Starting 178% of maximum con- :ﬁgjﬁu(;f n;i::)muttjmrgtoend
Current tinuows output rated
clrrent for 1I2psecond or current (60% to 120%
] for ariable torque
until output frequency contr(\J/IIelrs) au
reaches 5 Hertz. (140% ’
for variable torque
controllers). B 3.14 ENVIRONMENTAL CONDITIONS
OUTPUT SIGNALS Storage -17°C to 60°C (0°F to
Temperature 140°F
Current 0 to 5vdc proportional to 2 . ) . o
output current, 5vdc Opere_ltmg Enczlosed 00 to 40°C
equals 150% of maxi- (Ambient) (32°F to 104°F)
mum continuous output Temperature
current (120% for vari- Altitude To 1,000 meters (3,300
able torque controllers). feet) w/o derating
Voltage 0to5vdc proportional to Relative To 95% maximum
the fundamental output Humidity non-condensing
13
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3.1.5 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
Frequency

System/Motor
Voltage

SQURRET)
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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 Hertz
and decreases linearly
to zero boost at 20 Hertz.

Extended frequency
operation to 90 Hertz or
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
for 1 to 10 seconds or 10
to 60 seconds for 60
Hertz maximum opeérat-
ing frequency. (Range
times 1.5 for 90 Hertzor
times 2 for 1207Hertz
maximum operating
frequency).

Adjustable over selected
range.

Adjustable over selected
range.

Adjustable 0% to 3% of
base operating frequen-
cy’from no load to full
load.

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

200vac, 230vac or 460vac
operation.

The controller is 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-

3.16

Response to
Option Fault

One or Two
FaultfLockout

PROTECTION

Instantaneous
Overcurrent
Trip

Ground Fault

Full Time
Current Limit

Over-
temperature

Overload

Section 3.0

quency to match base
input voltage orf2 base
output voltagetat base
frequency to permit ex-
tended constant torque
frequency range.

Selection for controller
shutdown'and LED illu-
minationgOr LED illumi-
patiomenly upon a fault
condition occurring on
an_Option Board, Dy-
namic Braking Unit or
Regenerative Braking
Controller.

The controller is 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 instan-
taneous peak current
trip setting of 310% of
peak maximum continu-
ous output rated current
for constant torque
rated controllers, 250%
for variable torque rated
controllers.

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.

Thermostats mounted
on heatsinks, reactors
and snubber resistors.

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

14
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Overfrequency Non-adjustable clamp
limits output frequency
to not more than 22%
above maximum select-

ed operating frequency.

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

Shoot-Through Protects the controller
against dc bus short gir-
cuits caused by mis-
sequencing of the "in¢

verter GTO switches!

Three -current limiting
fuses provide ‘coordi-
nated protection of*the
controller power circuit
for fault withstand cap-
ability of 65,000 RMS
symmetrical, amperes.

Input Fuses

DIAGNOSTIC AND STATUS INDICATORS

Light Emitting Diode$ (LEDs) and a neon
light are providedifor the following:

On MainfControl“Board
Undérvoltage (UV)
Overvoltage/OV)

Ground Fault (GF)
Instantaneous Overcurrent ({OC)
Shoot Through (ST)
Overtemperature (OT)

Qverload (OL)

Overload Timer (OLT)

Option Fault (OF)

Drive Lockout (DL)

+10V Power Supply OK (+10V)
—10V Power Supply OK (-10V)

omegapak®
Adjustable Frequency Controller
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Motor Current Limit (MCL)
Regen Current Limit (RCL)
Regenerating (REG)
Power Up Delay (PUD)
Drive Enabled (DE)
On Bus Indicator Board
DC Bus Voltage (IL1) (Neon)
On Power Interface Board
Control Power (RWR#A or B)
Gating (GD A or B)

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

OPTIONS

There are'a number of factory and/or field
installed’ options for the Class 8804
OMEGAPAK controller. To determine which
options (if any) were factory installed, refer
to the controller nameplate for the MOD
alphanumeric listing.

OPTION BOARDS®

There are four (4) option boards available~
to accept various follower input signals for

automatic speed control. Other operational

functions are also included on the option

boards. 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 presel
speed option is used.
Also provides adjust-

ment of the shutdown

GQUARET)
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speed for pumping ap- Signal/Loss Detects loss of [a live
plications. Adjustable Detector zero analog inputy signal

from 1 Hertz to 30%
(Jog Speed)or 1 Hertz to
90% (Shutdown Speed)
of maximum output
frequency.

Relay Socket One socket for the drive
fail relay.

MOD AO07 (Kit Class 8804, Type MC-11)

NON-ISOLATED OPTION BOARD - This op-
tion board provides a voltage follower func-
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 OPTION BOARD W/RUN
RELAY - This option board provides a
voltage follower function with Offset &
Span adjustments, plus a solid state run
relay. Will accept the following analog in-
put signals:

DC Voltage 0-10vdc

Solid State Automatic start  com:

Run Relay mand for the contreller
from an external 4:33vde
signal.

Sequence Provides a  selectable

Timing Relay timing range, The timing
range isqswiteh ad-
justablelin 10%second in-
crementsfrom 10 to 160
seconds: The sequence
timer centrols the op-
tional JAuxiliary Se-
quence Relay No. 1
(ASR1).

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

ISOLATED/OPTION BOARD — This option

board provides a voltage/current follower

function with Offset & Span adjustments,

plus the following functions:

DE€ Current 1-5madc, 2-10madc,
4-20madc, 10-50 madc

BC Voltage/ 0-10vdc,0-35vdc,
DC Tachometer 0-100vdc, 0-250vdc

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

and illuminates FRauit
LED on option“board.

Rotation Provides automatic
Direction selection of direction of
Select rotationas a function of

dc_input signal polarity.
Zeropto + signal causes
inereasing 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.

Pneumatic 3 to 15 psig. Input con-
nection 5MM (0.20") OD.
male tubing siip on con-
nector. Maximum pres-
sure input is 45 psig.

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-
justable in 10 seconds
increments from 10 to
160 seconds. The se-
quence timer controls
the optional Auxiliary
Sequence Relay No. 1
(ASR1).
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MOD S07 (Kit Class 8804, Type MC-16)

Serial Communication Option Board —
This option board provides the capability
of two-way serial communication between
an OMEGAPAK controller and a Square D
SYMAX® or SY/IMAX compatible program-
mable controller over an RS-422 link. A
complete description of this option board
is provided in Service Bulletin 8804-52.

MOD TO7 (Kit Class 8804, Type MC-15)

Multispeed Option Board — This option
board provides the capability of operating
the controller at 5 preset speed points by
closing remote contacts. The speed points
are individually adjustable over the operat-
ing speed range of the controller. Typical
applications include the use of a stepped
master switch or where automatic speed
control is desired and an analog follower
signal is not available.

Refer to Service Bulletin 8804-54 for further
information.

MOD H16 (Kit Class 8804, Type MC-21)

Status Monitor Option Board — This
option board provides a means of visual
indication of OMEGAPAK controller'status
external to the controller. It consiststef
printed wiring board and display /unit.
Capabilities include the display‘of con-
troller operating parameters such as*out-
put frequency, voltage and current plus
storage and indication of .controller fault
conditions. Service Bulletin 8804-51 pro-
vides a complete descriptionof this option.

OPTION BOARD RELAYS
MOD F08

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.

omegapak®
Adjustable Frequency Controller
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MOD T08

Auxiliary Sequence Relay No.[[1 (ASR?1)
Class 8501, Type RSD-14, 12vdegcoil.
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 Aiermally used to monitor
external activity suchyas*Output Contac-
tors, Pump Check Valves, and etc. Contact
rated 5 amperes® resistive at 115vac
maximum.

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.

CONTROLLER MOUNTED PILOT DE-
VICES®

MOD A10
Hand-Auto- Class 9001, Type KS11B-
Selector H2
il Class 9001, Type KN 340
Legend Plate
Start Push Class 9001, Type KR1B-
Button H13
Class 9001, Type KN301
Legend Plate
Stop Push Class 9001, Type KR1R-
Button H13

Class 9001, Type KN302
Legend Plate

Manual Speed
Potentiometer

Class 9001, Type K2107

MOD F10
Start Push Class 9001, Type KR1B-
Button H13

Class 9001, Type KN-301
Legend Plate
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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 Fit

Forward-Reverse
Selector
Switch

MeD, J11

Run-Jog
Selector
Switch

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, TypefK2107

MOD B11

Class 9001, Type KS11B-
H1

Class 9001, Type KN339
LegendyPlate

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,
Legend Plate

KN-348
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MOD F16

Drive Fail® Class 9001, TypesKE35

Pilot Light Class 9001, Type KN399
(DRIVE FAIL)

MOD P16 _

Power On Class 9001, Type KP35

Pilot Light Clas§™9001 KN338 Leg-
end ‘Rlate

MOD R16

Run Pilot Class 9001, Type KT35

Light Class 9001, Type KN324
kegend Plate

MOD S16

Incomplete®
Sequence Rilot
Light

Class 9001, Type KT35

Class 9001, Type KN399

(INCOMPLETE SE-

QUENCE) Legend Plate

@\ForOption Board set-up procedure refer
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 with two
wire control or with automatic operation
having a remote start contact.

® Drive Fail Pilot Light Option requires a
Drive Fail Relay (DFR).

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

OUTPUT ISOLATION CONTACTOR AUXILI-
ARY VERTICAL SECTION

The isolation contactor section includes a
contactor properly sized for the controller
maximum continuous output current, a
200/230/460 - 120V control power trans-
former with two primary and one secondary
fuse and 300 Amp ground bus. Also power
bus if used.

ISOLATION AND BYPASS CONTACTORS
AUXILIARY VERTICAL SECTION

The isolation and bypass contactor section
includes an isolation contactor mechani-
cally and electrically interlocked with a full
voltage non-reversing starter for bypass
operation, an AFC-OFF-LINE selector
switch, a 200/230/460V - 120V control power
transformer with two primary and one
secondary fuses, atransfer delay timer and
300 Amp ground bus.

18
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A Class 8804 3DDG-4 ( ) will also include
a fusible disconnect for the bypass mode
of operation. A Class 8804 3DMG-4 ( ) will
also include a circuit breaker disconnect
for the bypass mode of operation.

ISOLATION AND TRANSFER CONTACTOR
AUXILIARY VERTICAL SECTION

The isolation and transfer contactor sec-
tion includes an isolation contactor elec-
trically and mechanically interlocked with
a transfer contactor, an AFC-OFF-LINE
selector switch, a 200/230/460V - 120V con-
trol power transformer with two primary
and one secondary fuses, a transfer delay
timer and 300 Amp ground bus. The trans-
fer contactor is to allow the customer’s
existing equipment to be used as a bypass
starter or allows for the use of a reduced
voltage bypass starter.

POWER BUS MOD A12 THROUGH T12,
AND 600A GROUND BUS MOD G16.

Various combinations of power and ground
bus are available to permit the OMEGAPAK
controller to be arranged in a motor €en-
trol center line-up. Power and ground, bus
matches that used in Square D motor con-
trol centers. The OMEGAPAK controlleris
supplied with 300 Amp ground ‘bus as
standard.

METERS

The meters described below are available
in kit form for remotefmounting or factory
installed in the contraller. Refer to Drawing
11.7.1 for connectionydiagram.

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

Analog Speed)Meter - 3-1/2 inch meter with
indicating, scalefof 0-100% speed. This

omegapak®

8804-10

Adjustable Frequency Controller

Section 3.0

meter is connected to the Main Cantrol
Board. A 0-5vdc signal is used to driveithis

meter. )
MOD D14 (Kit Class 8804, Type DM-1)/®

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

MOD T15

Elapsed Time Meter=3-1/2 inch meter with
indicating segale of 99999.9 hours max-
imum. Thissmeterfis connected to the Main
Control Board:

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
maimcontrol board. A 0-5 vdc signal drives
this meter.

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 control board. A 0-5 vdc
signal drives this meter.

MOD G15 (Kit Class 8804, Type DM-1) ®

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

® The Class 8804 Type DM-1 meter can be
field adjusted to display speed, voltage
or current.

GQUARE )
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4.0 CONTROLLER PHOTOS
41 OMEGAPAK CONTROLLER
Disconnect
Switch
Operator
Optional
Pilot
sasnat Devices
Optional
Meters Controller
Electronics
Access Door
Cooling
Fans
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42 CONTROLLER WITH ELECTRONICS DOOR OPEN

21

Main
Disconnect

Controller
Nameplate

Cooling
Fans

Controller
Electronics

Main
Door
Handle
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4.3 CONTROLLER WITH MAIN DOOR OPEN

Section 4{0

Main
Disconnect

Line
Fuses

Dynamic
Brake

Module

Link
Reactors

GQUARE])

22



SERVICE BULLETIN omegapak® 8804-10
November, 1987 Adjustable Frequency Controller Section 4.0

4.4 CONTROLLER WITH ELECTRONICS CONTROL COMPARTMENT SWUNG OUT

o

==l

Ground
Fault C/T
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4.5 RESISTOR PANEL OPEN TO MAIN LUGS

L

Control Po

Section 4.0

Resistor
~ Panel (open)
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4.7 CLOSE UP OF POWER INTERFACE BOARD

Fuses
FU1

FU2
J3 Control
Power Plug

Power LED
PWRA
IL1

Gating LED

GD A

IL2 Terminal

Ribbon Block TB1

Cable
Plugs

J4 Control
Power Plug
RWR/B
IL3
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48 CLOSE UP OF REACTORS

Temperature
Switch

: DC Link
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49 CLOSE UP OF BUS INDICATOR BOARD
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4.10 INVERTER POWER POLES

Mounting
Bracket

Snubber

Heat
Sinks

\\DischargeDiodés

£
@
£2
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=
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®
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Thermal Switch

Snubber
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411 PRECHARGE CONTACTOR, TRANSFORMERS, AND FAN RELAY
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4.12 DYNAMIC BRAKE UNIT
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INITIAL START-UP PROCEDURE

INITIAL START-UP PROCEDURE WITHOUT
OPTION BOARD

The OMEGAPAK controlier 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

omegapak®
Adjustable Frequency Controller

8804-10
Section 5.0

Snip-Out Resistor Placement chart, for
location of resistors.

F. The following adjustments on‘the imain
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-upfprocedure.

+10VDC SUPPLY +4pvdc
ADJUST (P1)*

this service builetin.

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
PRESENT.

—-10VDC SUPPLY
ADJUST (P2)*

REGEN CURRENT
LIMIT ¢P3)

MOTORCEURRENT
LIMIT/(P4)

OVERLOAD
THRESHOLD (P5)

GAIN ADJUST (P6)*
FREQUENCY CLOCK

—10vdc

Maximum (full
clockwise)

Maximum (full
clockwise)

Maximum (full
clockwise)

Optimized for controller

Disabled

CQUARE)

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 6.0, Fig-
ures 6.1 and 6.2, for the system input
voltage. Refer to Section 1Q)OMEGAPAK
Controller Photo forllocation of the control
power transformers.

C. Connect the DynamiC Braking Resistors (if
used) ag'illustrated in Section 11.0, Draw-
ing 11.841, for thé system input voltage.

D. 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.

E) Configure the snip-out resistors on the
main control board as required. See Sec-
tion 6.0, Figure 6.4. Refer to Section 8.0,

OFFSET (P7)

HAND MINIMUM Minimum 125 Hz (full

SPEED (P8) counterclockwise)
ACCELERATION TIME  Maximum (full
(P9) clockwise)

DECELERATION TIME Maximum (full
(P10) clockwise)

SLIP COMPENSATION Minimum (full
(P17) 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!

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

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

I. 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
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the controller connection diagram and wir-
ing diagram for remote control operators
station.

J. Verify that theincoming 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

8804-10

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 THAT THEY ARE ZERO. DO NOT
SHORT ACROSS CAPACITORS WITH
VOLTAGE PRESENT.

Section 5.0

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 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.

33

K. Close and secure ther englosure door.
Close the equipment_disconnect means.
The Power On lamp (if used) should light.
Other lamps (if used) may be tested by
pushing their lepses’(if push to test lamps
are used).

L. Open the electronics compartment door to
verify thatfonly/LED’s (IL1) and (IL2) on the
Main Control'Board are lighted. Refer to
Section 8.0, LED Placement Chart for loca-
tion of LED’s.

M 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!

N. Correct the diregtiomof motor rotation by
one of the following/methods:

1. If a Forward-Reverse selectorswitch is
notused, place a jumper from TB1-22 to
TB1-27 omythe main control board.

2. If aForward-Reverse selector switch is
usedjichange the contact arrangement
on( the Forward-Reverse selector
switch. Refer to Section 11.0, wiring
diagrams, for controller mounted or
remote mounted pilot devices.

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

P. 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).

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

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

S. Slowly adjust the Hand Minimum Refer-
ence Potentiometer (P8) on the main con-
trol board to obtain the desired minimum
speed.

T. 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-

GQUARE])
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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, Controlter 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.

U. 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.

V. 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 application re-
quires different operatingqCharacteristics,
refer to Section 6.0, Controller Adjustment, in
this service bulletin.

Abnormal Operation

Refer to Section 7.0{ Diagnostic Indicating
Lights, if any of‘the following 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 (IOC)
IL8 "Overload (OLD)

g, Overtemperature (OT)

IL10 Option Fault (OF)

It Overload Timer (OLT)

IL13 Drive Lockout (DL)

GUURRE])
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5.2 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. Insease of difficulty
refer to the TROUBLESHOOTING section of
this service bulletin.

CAUTION

THE TERM “DISCONNECTING MEANS” IN THIS
START-UP PROCEDURE,REFERS TO BOTH THE
CONTROLLER DISCONNECTING MEANS AND
THE AUXILIARY #VERTICAL SECTION POWER
SOURCE DISCONNECTING MEANS. THE TERM
“ENCLOSURE,DOGQR” IN THIS START-UP PRO-
CEDURE REFERS, TO BOTH THE CONTROLLER
AND AUXILIARY VERTICAL SECTION ENCLOSURE
DOORS.

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
PRESENT.

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 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 Auxiliary Vertical Sec-
tion as illustrated in Section 6.0, Figure 6.2,
for the system input voltage. Refer to Sec-
tion 8.3 Auxiliary Vertical Section Compo-
nent Ptacement for location of 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.
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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.

. Determine the type of option board in-

stalled and if the shutdown reference
(SPEED) mode of operation is used, then
proceed as follows:

Non-Isolated or Isolated Option Board
(Mod. A07, BO7, C07)

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

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

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 the jumper from TB1-80 (Jog Ref.)
and re-connect to TB1-82 (Shutdown Ref.)
on the option board. Leave the jumper con-
nected to TB1-12 (+10vdc) on the main con-
trol board.

. Set selection switches SWH through SW8

on the main control board as required4{See
Section 6.0, Figure 6.3. Refer to Section
8.0, Selection Switch Placement chartyfor
location of switch. If MOD CO07 jsmused
temporarily set SW4 to the open position.
This will prevent nuisance shutdowns.due
to option fault when adjusting.

. Configure the snip-out resistors“on the

main control board as required»See Sec-
tion 6.0, Figure 6.4. Refer to,Section 8.0,
Snip-Out Resistor Placement chart, for
location of resistors.

. Set selection switches SW11 through

SW1-4 or switches SW1-5 through SW1-8 on
the option, board(ifsused) as required. See
Section6.0, Figure 6.5. 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
65, 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.

omegapak®
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K. The following adjustments on the/main

control board were factory set asfollows.
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
ADJUST (P1)*

—10VDC SUPPLY
ADJUST (P2)*

REGEN CURRENT
LIMIT (P3)

MOTOR CURRENT
LIMIT (P4)

OVERLOAD
THRESHOL DYRS)

GAIN ADJUST(P6)*

FREQUENCY CLOCK
OFFSET {(R7)

HAND MINIMUM
SPEED (P8)

AGCELERATION TIME
(P9)

DECELERATION TIME
(P10)

SLIP COMPENSATION
(P11)

VOLTS/HERTZ TRIM
(P12)*

VOLTAGE BOOST (P13)

MAXIMUM SPEED (P14)

OFFSET NULL (P15)*

+10vdc
=10vde

Maximum (full
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!

. 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 have been 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)

Minimum (full
counterclockwise)

JOG/SHUTDOWN REF Minimum (Full

(P5) counterclockwise)

GOQURRET)
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M.Set the HAND-OFF-AUTO switch to
OFF®.

N. Set the MANUAL SPEED adjustment
potentiometer to minimum (full counter-
clockwise)

O. If the controller is used with either an
Isolation and Bypass, or Isolation and
Transfer Auxiliary Vertical Section confirm
that the 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 “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.

8804-10
Section 5(0

lighted: LED’s (IL1) and (IL2) on the Main
Control Board, IL2 and IL3 (if an_isolated
follower MOD CO07 is used), andAL7 on the
Option Board.

Refer to Section 81 and 8.2, LED Place-
ment chart, for location of LED’s.

NOTE: It is possible that LED (IL10) on the
main control board maygbe lighted if an
isolated follower (MOD CO07) board is be-
ing adjusted.

T. If anIsolation;Bypass or Isolation-Transfer
Section is not used proceed to Step X.

U. If the Isglation-Bypass or Isolation-Transfer
Sectiontis used, turn the AFC-Off-Line
selector, switch to the Line position. If
necessary; adjust the disconnect means
trip setting to the lowest value that will not
resulty, in nuisance tripping. The motor
should accelerate to full speed. Check the
motor rotation. If it is incorrect, stop the
drive by turning the AFC-Off-Line selector
switch to Off. 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 or Isolation-
Transfer Section (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

CQURRET])

R. Close and secure 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
are used).

S. Open the electronics compartment door to
verify that only the following lamps are

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
one of the following methods:

by

36



SERVICE BULLETIN

November, 1987

37

. 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.

. 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.

BB.

CC.

DD.

EE.

Slowly increase the Manual Speed ad-
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 Minimum‘Speed
potentiometer (P8) on theymainsControl
board to obtain the degsiredyminimum
speed.

Using the Manual”Speed adjustment
potentiometer adjust the motor speed
for the point of maxim@m motor current.
(This must not exceed the motor or con-
troller nameplatescurrent.) Slowly turn
the Oyerload Threshold Adjust Poten-
tiometer (P5) on the main control board
counterclockwise until the Overload
Timer LEDY(IL11) lights. Now, slowly turn
P5 clockwise until the Overload Timer
LED (IL#1) 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).

omegapak® 8804-10

Adjustable Frequency Controller Section 5.0

FF. The Acceleration Time (P9) and Decelera:
tion Time (P10) Potentiometers,on,the
main control board may be adjusted to
suit individual applications. If @high in-
ertiaload is present, then the drive may
require extremely long times to deceler-
ate if no dynamic braking or regenerative
control options areftised. If an over-
voltage trip occurs during deceleration,
increase the deceleration time setting.

GG. Turn the Hand*Off-Auto® switch to
Auto. Proceed,to‘the section which cor-
respondsqto the type of option board
installed:

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

GGA. Pneumatic Option Board Mod. D07 (Kit
Class 8804, type MC-11)
Apply a 0% automatic follower pneu-
matic (3 PSIG) signal to the pressure
sensor (PS1). The drive should accel-
erate 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) or TB1-73
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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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 (i.e. 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 in-
put) orTB1-73 and TB1-72 (ac voltage in=
put). The drive should accelerate to'in-
termediate speed. Adjust P2, (MIN
SP/OFFSET) on the option board, to
obtain absolute minimum motorspeed:
Increase the analog follower jinput
signal to 100% of the equivalent zero-
based signal. The drive (should ac-
celerate to intermediate speed.sAdjust
P1(SPAN 1) on the option beard for the
rated motorspeed.lAbthis point, a “Live
Zero” signal is necessary to compiete
the adjustment. Decrease the analog
follower input signal tothe live-zero off-
set level. Readjust P2(MIN SP/OFFSET)
to obtainthe désired minimum speed.
Proceed tosStep*HH.

Non-Isolated” Option Board (with or
without Run Relay) (Mod A07, BO7) (Kit
Class 8804, Type MC-11) or (Kit Class
8804, Type MC-14)

The 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®
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The set-up procedure for two ofsthe
most common input strategies is
described below. For input signals,not
described below, refer to Section 6.2.3.
for set-up adjustment.

“Zero Based” Signal (Zero Offset)

A zero-based signalgis an analog input
that does not use anoffset level. A 0-10
volt signal from apotentiometeris one
form of a zerogbasedysignal. Zero volts
input may be adjusted for absolute
minimum speed.or a minimum speed
greater than“absolute.

Withtheycontroller deenergized, con-
nect'@a5 K ohm potentiometer as shown
in”kigure 51 and remove snip out
resistor R92 from the option board.
Energize the controller. Turn P2 (Min
SR/OFFSET) 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/IOFFSET) 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.

I1. 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!

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.

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. Referfto Section 11.0,
Option Board Wiring,Diagrams.

KK. This completes the initial start-upsand

adjustment procedure. The contraller is
now set for most applications. lfsyounap-
plication requires different operational
characteristics, refer to Section6.04Con-
troller Adjustment Description, in this
service bulletin.

Abnormal Operation

Refer to Sectiomy7.0ssDiagnostic In-
dicating Lightsgif, any, of the following
LED’s on the Main Centrol Board or Op-
tion Board are illuminated.

A. Undervoltage (UV)

B. Overvoltage (OV)

C{Shaeot Through (ST)

D:Ground Fault (GF)

E. Instantaneous overcurrent (10C)

F. Overload (OLD)

GfOvertemperature (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
option is 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
11.0, for other control configurations,
either controller mounted or remote
mounted.

40
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6.0 CONTROLLER ADJUSTMENTS

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 MAIN CONTROL BOARD ADJUSTMENTS

The adjustments on the main controi board
are:

INPUT VOLTAGE SELECTION

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

6.11 INPUT VOLTAGE SELECTION

The controller is factory set to operate/from
460vac. To operate the OMEGAPRAK ,con-
troller from 200vac or 230yac, (the control
power transfonmmers jumperyconnections
and selection switches must“be reposi-
tioned. If optional isolationpisolation and
by-pass contactor, isolatiomyand transfer, or
dynamic braking unitfis used, there are wir-
ing jumper changes necessary to operate
from 200vac or 230vac..The procedure is as
follows:

1. Set thef'selection switches SW1, SW2,
SW3,5W6, SW7, and SW8 on the main
controlyboard 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 8.1, selection switch place-
ment chart, main control board, for
selection switch location).

2 . Release quarter-turn fasteners securing
the electronic compartment and swing
out.

41
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3. Reconnect the control power ftrans:
formers jumper connections _forythe
desired system input voltage as illus-
trated in Figures 6.1 and 6.2.

4. Swing electronics control compartment
back into place and secure quarter turn
fasteners.

FIGURE 6.1 (A)

CONTROL TRANSFORMER CONNECT!ON
ELECTRONICS CONTROLYPOWER (T1)

SYSTEM INPUT | PRIMARY JUMPER
VOLTAGE TAPS CONNECTIONS
200 Hi, HS 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)

Q O

Tl

©
&

H3

TERMINAL & JUMPER LOCATIONS
460V OPERATION

FIGURE 6.1 (C)

SECONDARY

W

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, H2TO H4
460 H1, H4 X1, X2 H2 TO H3

FIGURE 6.2 (B)

© ©

= o
T2 x2 ©

O H3

0. x3 O

© S

TERMINAL AND JUMPER LOCATRIONS
460V OPERATION

FIGURE 6.2 (C)

H1) (H3) (H2) (H4)

T2

(X3) (X2
(X1)

CONNECTION DIAGRAM
460V OPERATION

GQUARE])

omegapak®
Adjustable Frequency Controller

6.1.2

6.1.3

8804-10

Section 6.0

5. If an Auxiliary Vertical Section is used
with the OMEGAPAK controller,“their
control power transformer jumper{con-
nections must be reconnegted to
operate from 200vac or 230vac as illus-
trated in Figure 6.2. (Refer to Section 8.3
for control power transformerlocation.)

6. If optional dynamic braking unit is used
with the OMEGAPAK controller, the
dynamic braking/resistors must be
reconnected to,operate from 200vac or
230vac. (Refer to Section 11.0, drawing
11.8.1, foraresistor connections).

INPUT FREQUENCY SELECTION

The controller 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 controlleris factory setto 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 81,
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 wili
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 an4Accellf
Decel Time Range Selection of 1 to%0
seconds. If longer accelldecel timesyare
desired, the controller must be adjysted.

To adjust the controller” for%04to 60
seconds accel/decel time 'range, one (1)
Main Control Board Selegction, Switch (SW5)
must be set as illustrated in”Figure 6.3.
(Refer to Section 871, Selection Switch
Placement chart, Main Control Board, for
selection switchglogation).

NOTE: After the¥Accel/Decel Time Range
has been 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® 8804-10
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 FREQUENCY. TO
AVOID DANGER OF OVERSPEED, CONSULT THE
MOTOR MANUFACTURER AND EQUIPMENT
MANUFACTURER BEFORE OPERATING THE
MOTOR ABOVE 60 HERTZ.

After determiningsthat“the motor and its
load are suitablefor operation with an out-
put frequencydgreater than 60 Hertz, the
maximum outputifrequency range can be
selected.

To adjustithe controller for 90 Hertz or 120
HertzZ’maximum output frequency, certain
maincontrol board snip-out resistors must
bewremoved. For 90 Hertz maximum output
frequency, Snip-Out Resistor (R251) must
be,removed asillustrated 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. (Refer to Section 8.1, 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/Hz)? 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 8.1, 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
AccellDecel Range Select
1-10 Sec. (Adjustable) 10-60 Sec. (Adjustable)

SW5 X* (e}

Controller Input/Motor Nameplate (Base) Voltage Select

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

sSwi X X X X X Q o
SW3 X X 0] X (o] (0] o*
SW6 (0] (o] (0] X X X X
SW7 (o] (0] (0] (0] (0] X o

Volts Per Hertz Characteristic
SW2 Base Voltage At Base Freq. Base Voltage ‘At, 2X Base Freq.

X* O
SW8 Nameplate (Base) Frequency Seledt®
60 Hertz 50 Hertz
X* (o]
Drive Stop On Optien Fault

Dynamic braking unit, regen unit and/or option card | Dynamig, braking unit, regen unit and/or option card

failure will annunciate and stop drive upon fauit. failureywillhonly annunciate fault.
Sw4 X* (0]

@ This switch setting also applies to 380 volts input and a 380 V motof..It is‘hecessary 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 tesistors per section 6, Figure 6.4.

Typical Printed Wiring Board Switch

On 1 2 3 4 5 6 7 8 Depress this end to close (ON) switch X = Closed Switch (ON)
(0]
= Open Switch (OFF)
* = Factory Setting
off Depress this end to open (OFF) switch
FIGURE 6.4
MAIN CONTROL BOARD SNIP-OUT RESISTORS
Snip-Out Resistors Fungction Condition
R28 50 Hz or 60 Hz Installed: 60 Hz operation
R25 operation@® Removed: 50 Hz operation
R152
R15
R172 One or two, fault lockout — all | Installed: Drive will lockout upon one fault.
faults except 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 Normalizing 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 potentiometer is fac-
tory set so that the output frequency
will be 60 Hertz when the Manual
Speed potentiometer is 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 controller output fres
quency is selectable between 40 to 60
Hertz, 90 Hertz or 120 Hertz. (40:50
Hertz, 75 Hertz or 100 Hertz if 260 Hz
base frequency is selected per,.Seec-
tion 6 Figures 6.3 and 6.4.) Refemnto
Section 6.1.5, Maximum Output Fre-
quency Selection, in this service
bulletin.

The Maximum Speed (MSD) poten-
tiometer must be;jadjusted if a max-
imum frequencysothenthan 60 Hertz
is required. Clockwise rotation
increases outputafréquency.

CAUTION

SOME MOTORS AND/OR LOADS 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.

P7-
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Frequency Clock Offset(OFC) — This
potentiometeris used toimprove the
linearity of output frequency vsinput
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 offsetiand @ain
errors in the voltage to frequency
conversion.

ADJUSTMENT PROCEDURE

A. Snip-out resistorR299 must be
removed befere the OFC potenti-
ometer hasyany,effect on circuit
operation. Place the OFC poten-
tiometer at midscale.

B. Determing 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.
f+ = —-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.

V2 = -3.5 x (voltage 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 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 6.16, Max-
imum Output Frequency” Selec-
tion), adjust the Manual Speed
potentiometer to#thej,maximum
speed position.

B. Load the motor:

C. Measure thé motor shaft speed
with the loadyapplied and adjust
the SlipfCompensation (SC) po-
tentiometér so that the speed
matches, the value recorded in
StepfA.

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-
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tiometer increases the Volts per Hertz
(V/Hz) ratio at frequencies 20 Hertz
and below. In high starting torque or
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rapid acceleration applications the
V/Hz ratio must be increased,atlow
frequencies to compensate far IR
losses in the motor windings.4This
potentiometer is factory set for zero
(0) voltage boost. If the motor ac-
celerates normally, this potentiometer
should not be adjusted.

If the motor.will“not accelerate nor-
mally, this{potentiometer must be
adjusted;

Energizethe 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 Hertz
when the Manual Speed potenti-
ometer is set full counterclockwise.
The Hand Minimum Reference (HMR)
potentiometer has an adjustable
range of 1 Hertz to 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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P9-

P10-

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 Hertz to 60 Hertz. The
time is adjustable in two ranges, 1 to
10 seconds and 10 to 60 seconds. The
timingrange is controlled by a selec-
tion switch on the main control board.
Refer to Section 6.1.4, Acceleration/
Deceleration Time Range Selection.
This potentiometer is factory set foF
10 second acceleration time.

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

Maximum Output Acceleration
Frequency Selection Timing Range

1-90 Hertz 1.5 1015 sec. and 15
to 90 sec.

1-120 Hertz 2,020 sec. and 20
to 120 sec.

With the moftor stopped, turn the
Manual Speedspotentiometer to the
maximum setting. Start the motor
and observe the length of time that it
takesytodaccelerate to full speed.
Clockwise rotation of the Accelera-
tion Time (ACC) potentiometer in-
credses acceleration ramp time.

Deceleration Time (DEC) — This
potentiometer controls the amount of
time for the output frequency to
decrease from 60 Hertz to 1 Hertz.
The Deceleration Time (DEC) poten-
tiometer operates in the same man-
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ner as the Acceleration Time [(ACC)
potentiometer. This potentiometer.is
factory set for 10 second deceleration
time.

If output frequencies above 60 Hertz
have been selected the deeeleration
timing range will change in the same
manner as listed(forthe Acceleration
Time (ACC) potentiometer.

With the mgtorrunning at full speed,
stop the motor and observe the
length ofytime 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
motor running 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 fora 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 motor,nameplate
current or controller rated output
current)

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

Slowly tuen the Overload Adjust
(OLA) potentiometer until the
Overload timer (OLT) LED
extinguishes.

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

Alternate Adjustment Procedure:

A.

CQURRET)

Calculate the Overload Adjust
(OLA) potentiometer voltage set-
ting per the following method:
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M
VoL = & x 10V
oL C

Where: Vo, = New voltage'setting for
OLA potentiometer
M = Motor Full Load
Amperes (from motor
nameplate)
C =€ontroller Maximum

Output®™Amperes (from
controller nameplate)

New Overlpad( Adjust (OLA) voltage
setting

B.

P3-

P12-

P1-

Slewly“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 Volts/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 potentiometeris 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 SELECTION
POTENTIOMETER ADJUSTMENTS

VOLTAGE/CURRENT FOLLOWERSELEC-
TION

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

Non-Isolated OptioniBoard (MOD AQ7)

Non-Isolated 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.MADG,
10-50 MA DC, 0-10 V DC or AC, 0485 V
DC or AC,0-100 V DC or AC, 0250V DC
or AC.

Note: Motor rotation can be controlled (on
the Isolated Option Board only) by chang-
ing the polarity of the analog)input follower
signal. Zeroto + sighal ca@ses increasing
speed in the forward, direction and zero to
—signal causesincreasing speed in the
reverse directien. If.this function is used
snip-out Diodes D37 and D39 and Resistor
R39 on the isolated option board must be
removed! (Refer to Section 8.0, Snip-Out
Components Placement chart, on the Op-
tion /Board.)

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, CO7 and DO07) in-
clude a sequence timing relay. This is a
solid state timer with an adjustable time
setting from 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 T08) is in-
stalted, 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
SWi1 X (0] o 0]
SWi1-2 (0] X (0] X
SWi1-3 (0] (®) X (®)
SW1-4 (0] (0] (@) X
SW1-5 X X X (@)
SW1-6 X X (0] (®)
SW1-7 X (o) X (®)
SW1-8 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]1TO[X[|JO|X]|]O|XPQOpX |O|X|[O|[X]O|X|O
SW2-3 XX [O]JOIX [ X|O4O, X|X]|]O[O|[X]|X]O|O
SW2-2 XX [X [ X]O]JO|OMNO,I X | X | X[X|[]O]O]|]O|O
SW2-1 X X[ X[ X]|X[|X[X]X]O]|J]O|]O|[O|J]O]O]|]O|O
Typicat Printed Wiring Board Switch
On 1 2 3 a4 5 6 7 8 Depress this end to close (ON) sWwitch X = Closed Switch (ON)
[I [I H [I H [I ” ” O = Open Switch (OFF)
Off Depress this end to open (OFF)switch
FIGURE 6.6
Snip-Out Component Function Condition
R92® Fixed orffadjustable mini- | Installed: Controller minimum speed in the auto-
mum speed. Also, non- matic mode is fixed at absolute mini-
rounded or%grounded mum speed. Also, follower signal must
ollower<signal 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.

® Located 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.
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POTENTIOMETER ADJUSTMENTS

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 control in pumping ap-
plications is used.

JOG FUNCTION

A Run/Jog selector switch mustibe
added to the control circuit so that
the START push button will either in<
itiate maintained operation_or%a
momentary Jog function for/the
controller.

The jog speed is adjustediby’poten-
tiometer P5 (Jog/Shutdewn Ref)
located on the option beard. It has an
adjustable range of WHertz to 30% of
the maximum o@utpug, frequency. Dur-
ing the Jog mode of operation the
accelerationapd.deceleration time is
fixed at,onessecond.

SHUTDOWN REF FUNCTION

If the shutdown reference (Speed)
mode of operation 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 the jumper from TB1-80 (Jog
Ref) and re-connect to TB1-82 (Shut-
down Ref) on the option board. Leave
the jumper connected to TB1-12
(+ 10vdc) on the main control board.

omegapak®
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When the controller is commanded to
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 gpotentiometer P5 (Jog/
Shutdown Ref)located on the option
board. It has®an adjustable range of
1 Hertz to 90% ofrthe maximum out-
put frequency:

@ If pump check valve limit switches
arefised the drive will continue to run
until the ‘check valve closes.

ISOLATED OPTION BOARD

Both P1 (SPAN 1) and P2 (MIN SP/OFFSET)
potentiometers are included on the iso-
fated 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-
trollercan 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 aswas described in zero based
signal adjustments. When used as an off-
set adjustment, as in the case of a4-20 ma
input, 4 ma will correspond to the absolute
minimum speed (minimum controller out-
put frequency). When used as a minimum
speed adjustment, as in the case 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 rangeis 60 to 160% of nominal.
Forexample, for a 0-10V input, 60 to 160%
of 10V may be adjusted for rated speed.

P2 (MIN SP/OFFSET) This potentiometer
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 described _n, Zero
Based Signal adjustments. On (the Aon-
isolated option board, this potentiometer
has an adjustment range of (0 toa40%.

Section 5.2 described twoltypical set-ups
for the non-isolated inputy) petentiometer
input with zero based signal and 2) isolated
voltage input with live zero,signal. However,

the non-isolated option board can be used.

with any of theafollowing inputs:

1) Potentiometer input (5K ohm). Refer to
Figure 6.7.

2) Isolatedveltageinput. Referto Figure6.8.

3) Isolated current 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 a given 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) CCWsslowly
until absolute minimum speed is ob-
tained. Over adjusting P2 (MIN SP/OFF-
SET) will cause the speed to He non-
linear with respect to wiper position.

FIGURE 6.7
RN — -
TBI1-75
B5Kn s TB1-71 OBPO-&IFSDN
TBi-74
e =

2)Isolatedsvoltage input (refer to Figure
6.8). The offset adjustment was de-
seribed in Section 5.2. A minimum speed
adjustment may also be made with the
isolated voltage input by removing snip
out resistor 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 Based Input) (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. TBI-75
SPEED ADJUST  s¢n :
ONLY ="\ /4w "
VARIABLE Bl -7l OPTION
VOLTAGE i BOARD
SOURCE ——
e
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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
12W 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

USED FOR MIN.

SPEED ADJUST fihe
ADJU 5Kn |
ONLY /4w ,

ADJUSTABLE TBI-71 OPTION
ggiﬁ&g; RI: BOARD
STBI-74
L e - - - -
Rp- OV
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The adjustment procedure for the isolated
current input is the same as the isolated
voltage input.

PNEUMATIC OPTION BOARD

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

METER ADJUSTMENTS

Analog or digital speed indicating meters
can be furnished factory,“installed on
OMEGAPAK controllers orfurnished in kit
form for remote mounting.

ANALOG SPEED INDICATING METER
(MOD A14) (Kit /£€1ass 8804, Type AM-1)
(Scale 0-100%)

STANDARD FREQUENCY RANGE (0-60 Hz)
— A fdetory installed analog speed indi-
cating meter, is 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-
résponds 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

NOM INPUT CURRENT
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necessary to adjust the speed indi¢ating
meter calibration potentiometer on.theyrear
of the meter. Set up the controller fonthe
desired maximum operating speed,and ad-
just the meter calibration potentiometer to
produce a meter reading of 100%. The
meter is now calibrated in percent of max-
imum operating speedy not percent of
motor rated speed.

DIGITAL SPEEDmINDICATING METER
(MOD D14) (Kit(Class»8804, Type DM-1)
(Scale 0-199.9 or 0:1999)

STANDARD®EREQUENCY RANGE (1-60 Hz)
— A factory installed digital speed indi-
cating meterisyfactory set to indicate 100.0
at 60_Hertz output frequency. This cor-
responds)to 100% of motorrated 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 0-120 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 speedto 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 t0%3%
which will not be indicated.

CONVERSION TO RPM READOUT + The
digital speed meter is capablesof display-
ing RPM over the range of,0-1999 RPM. To
convert the meter to RPM%readout it is
necessary to clip out resistor R6lecated on
the Printed Wiring Board on‘the rear of the
meter (see Figure 6.10), Thisydisables the
decimal point. The ¢ontreller 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'meteér indication corresponds to
the tachemeterfreading.

Alternate method — Measure the voltage
between terminal MTR (+) and COM (=) on
the Speed Indicating Meter Printed Wiring
Board. Adjust the controller speed to pro-
duce 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.
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ANALOG VOLTMETER (MOD V15) (Kit
Class 8804 Type AM-2) (Scale 0-125%)

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

4 vde = 460V
2 ydc =, 230V
1.74vdcy= 200V

If the controller isito be used on 230V or
200V systems, ity will be necessary to
recalibrate, the,meter. The meter can be
calibrated byythe following procedure:

1. Conpectya DC. Voltmeter between ter-
minalsi¥B1-26 (+) and TB1-31(—) on the
Maliin_Control Board. Energize the con-
troller and increase the output frequen-
¢y until a reading 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 0-150%)

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
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for constant torque rated controllers or 3. Percent rated current = 30 x Medsured
120% of rated output current for variable voltage in Step 1.

Lorl?t;xre tra;eg C?: tr(f)llﬁrs).ir':he T?eaﬁfrf be 4. Adjust the potentiometer on the meter’s
alibrated by the tollowing procedure: printed wiring board, for the“percent
rated current output indication as

1. Connect a DC. Voltmeter between ter- calculated in Step 2.
minals TB1-30 (+) and TB1-31 (—) on the 5. Remove the DC. Voltpieter from the Main

55

Main Control Board. Energize the con-
troller, with aconnected motor load, and
increase the controller frequency until
areading of at least 1.0 vdc is obtained.

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

6.3.6

Control Boardg The. Ammeter is now
calibrated and sheuldsfead all the in-
termediate curfentsaccurately.

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

Follow theypro€edure for adjusting the
analog ammeter described in Section 6.3.5.
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ING LIGHTS

There are twenty-nine (29) 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

Power Interface Board — Four (4) LED’s
on each board

Bus Indicator Board — One (1) Neon
Light

Optional Equipment:

Non-lIsolated Option Board (MOD A07)
— 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 DO07)/—
4 LED’s

Dynamic Braking Module (MOD DO9)—
3 LED’s

These LED’s provide a visual indication of
protective functions and circuit status. When
diagnosing a controller operational problem
the prospective LED will illumninaté®to in-
dicate what protective function was activated.
There are some LED’s lighted when power is
applied to the controller. The funetion of each
indicator is described (in the following 7.1
through 7.5 paragraphs. (Refer to Section 8.0,
LED Placement chart,/Main Control Board
and Option Board for'location of LED’s and
Section 4.0, Controller Photo, for location of
Bus Indicator Board and Power Interface
Boards.)

MAIN CONTROL BOARD LED’S

IL1.. (+10 V) dc power supply voltage. Should
beliluminated whenever there is power
applied to the controller.

I2- (—10 V) dc power supply voltage. Should
be illuminated whenever there is power
applied to the controller.

omegapak®
Adjustable Frequency Controller
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IL3-

IL4-

ILS-

IL6-

IL7-

IL8-

IL9-

Section 7.0

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

Overvoltage (OV). Will illuminate
whenever the bus veltage exceeds
900vdc or 450vdc, the'levelis determined
by the System Voltage Selection switch
(SW6). To extinguish®this LED will re-
quire the controllerito be reset.

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

Ground 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 (I0OC). Will
illuminate when instantaneous peak
current is 310% of peak maximum con-
tinuous output rated current for cons-
tant torque rated controllers, 250% for
variable torque rated controllers. To
extinguish this LED will require the con-
troller 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), precharge contac-
tor failure, or loss of power to PIB. Will
illuminate if any of the following occurs:

1. Controller subjected to excessive
ambient temperature or loss of
cooling air.

2. Precharge contactor fails to pickup
when power is applied to the
controller.

3. Control power is absent from any of
the power interface boards.
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IL10-

IL11-

To extinguish this LED will require the
controller to be reset. If the fault is due
to excessive temperature the controller
may take as much as one half hour to
cool.

Option Fault (OF). Will illuminate when
a fault occurs on the option board, or
dynamic braking option. If option fault
selection switch (SW4) is closed any of
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). Hlu-
minates whenever the controller out-
put current exceeds the level deter-
mined by potentiometer P5 (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 recs
ognize that the overload timing/cir-
cuitry has an electronic memory charé
acteristic much as a thermal overload
unit possesses a thermal memory. The
memory characteristic functionssugh
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
faulting on OLDyapproximately 1
minute is required toyreset the timer.
If the Main Control’ Board fault reset
button was depressed 10 seconds
after faultinggony OED and. the con-
troller was started with an overload
condition present” (IL11 illuminated) it
wouldfbe ©onlyyl0 seconds before the
contreller faulted on OLD (as opposed
to 60 “seconds initially). Along the
same lines'the OLT (IL11) does not have
to be activated continuously for 60
seconds, but rather, must only average
on for 60 seconds. The above com-
ments relating to the electronic
memory characteristic are valid only if
power to the controller is not removed
and reapplied. The removal of power
from the controller results in the im-
mediate reset of the OLT.

omegapak®
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IL12-

IL13-

1L14-

11495

IL16-

IL17-

Section 7.0

Power Up Delay (PUD). llluminates
nominally for 1.5 seconds when pewer
is initially applied to the contragller.
During controller power up the shoot
through fault and the overvoltage cir-
cuit is disabled.

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

Regenerating@«(REG). Illuminates
whenever power flow is from the motor
to the_controller. Regenerative power
flow/willleccur when decelerating high
inertia loads or controlling overhauling
loads.

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

Motor Current Limit (MCL). Will
illuminate whenever the current to the
motoris at the level determined by the
Motor Current Limit Adjustment Poten-
tiometer (P4).

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

POWER INTERFACE BOARD LED’s

IL1-

IL2-

IL3-

IL4-

(PWR A) This LED illuminates when
proper control voltage is applied to the
minus Channel of the PIB.

(GD A) This LED will not illuminate un-
til the controller is operating. During
controller operation the LED will il-
luminate continuously. This LED in-
dicates the proper gating of the minus
Channel.

(PWR B) This LED illuminates when
proper control voltage is applied to the
plus Channel of the PIB.

(GD B) This LED will not illuminate un-
til the controller is operating. During
controller operation the LED will il-
luminate continuously. This LED in-
dicates the proper gating of the plus
Channel.
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BUS INDICATOR BOARD

IL1-  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 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.

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

IL4-  (Jog). Will illuminate whenever the Jog
mode of operation is selected.

1L5-  (Auto). Will illuminate wheneverithe
automatic mode of operation/is
selected.

IL6- (Shutdown). Will illuminateywhenever
the shutdown speed reference is
selected.

IL7- (Hand). Will illuminate whenever the
Hand mode of gperation is selected.

® Present onglsolated Option Board.

DYNAMIC BRAKING,MODULE LED’S

IL1-  Willdnot illumimate until dynamic brak-
ingQaction 4is necessary to reduce
motorspeed. (This LED is located on
the plug-in Gate Driver Board.)

omegapak® 8804-10
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IL1-  (IOC). Instantaneous Overcurrent. Will
illuminate whenever the dynamicibrak-
ing current is at or above the instan-
taneous trip level. Resettingithe/,con-
troller will extinguish this LED.

IL2- (Overload). Will illuminate whenever
the dynamic braking current is above
the long term trip levelfor a time which
could cause damage to the DB Mod-
ule. Resetting “the™controller will
extinguish this)LED:

76 STAND-BY MODE\LAMP STATUS

There are a large variety of possible lamp
indicationsgwhile the controller is operating,
however itiis possible to predict the condition
of most.of thelamps while in a stand-by con-
dition/{Standby is defined as “Power applied
with,the(drive stopped”. The following tabula-
tiony contains the lamp conditions for the
stand:by mode.

Lamps,

"hf1ain Control Beard Oxn Off Indeterminate Comments

1L2 X

I3 X May flicker momentarily when
power is applied

k4 X

ILS X

IL6 X

IL7 X

L8 X

L9 X

IL10 X

ILn X May glow dimly with no over-
load present

IL12 X Illuminates for approximately
1.5 sec when power is applied
and then extinguishes

113 X

IL14 X May change states randomiy

IL15 X

1L16 X

niz X

Option Boards

LEDs

L1 X

L2 X Both IL2 and IL3 are illuminated

L3 X for CO7 (MC-12). Lamps are
not present on A07, BO7, DO7
(MC-11, MC-13, ML-14)

IL4 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

oar
Power Interface Board
3 Boards in the Controller

IL3 X
IL4

Bus Indicator Board

L
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8.0 COMPONENT PLACEMENT CHART
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8.3 AUXILIARY VERTICAL SECTION O
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CONTROLLER OPERATION

BLOCK DIAGRAM DESCRIPTION

FIGURE 9.1
OMEGAPAK CONTROLLER
BLOCK DIAGRAM
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notToR

—_——
3
——
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CONTAOLLER
CLECTRONICS

RECTIFIER 1o bt tvearer

RECTIFIER

The rectifier section consists of six power
diodes arranged in a three phase, full wave
bridge configuration. Its purpose is to
change fixed voltage, fixed frequency ac
voltage to dc voltage.

DC LINK

The dc link couples the rectifier outputto
the Inverter input. The dc link includes
capacitors to smooth the voltage present
on the rectifier output plus inductors to
limit the rate of change of current,during
output short circuit conditions!/

INVERTER

The inverter section consistsyof six Gate
Turn-Off (GTO) Thyristors,whieh; under con-
trol of the OMEGAPAK controller elec-
tronics, reconstruct ‘ay, three phase ac
waveform for application to a standard
three phase agymotor. A'Sine Coded Pulse
Width Modudlation,(PWM) switching tech-
nique is used.

CONTROLLERELECTRONICS

Electronic circuitry located on a main con-
trol board generates all signals necessary
to centrol the turn-on and turn-off of the
Inverter GTOs for controlling the output fre-
quency and voltage. The electronics also
contains circuitry to protect the controller
against various fault conditions and Light
Emitting Diodes (LEDs) to indicate con-
troller status.

omegapak®
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CONTROL CIRCUIT SEQUENCE

The flexibility of available pilot devicesto
control the OMEGAPAK controller makes
possible a wide range of control ‘GirCuit
sequences. The descriptions of operation
have been limited to those which are most
commonly used.

Pilot Lights, Elapsed\Time Meter,and Fan
Relay

For pilot lights, elapséed time meter and fan
relay control circuit 'sequence, refer to the
description ,below, and Section 11.0
diagram 11.2.6.

MOD P16

The Power On\light (if used) will illuminate
when(poweris applied to the controller.

MQOD,R16

TheBun'light (if used) will illuminate when
tbe Drive Run Relay (DRR) N.O. contact
closes. This same relay contact will also
epergize the heat sink fan relay.

MOD F16

The Drive Fail light (if used) will illuminate
when the Drive Fail Relay (DFR) (if used)
NC. contact closes. This light is normally
not lighted until acontroller protective cir
cuit has caused an abnormal shutdown,
dropping out the drive fail relay (DFR).

MOD S16

The Incomplete Sequence light (if used)
will illuminate when the Auxiliary
Sequence Relay 1 (ASR1) (if used) N.O. con-
tact closes. If the controller has been
unable to successfully complete the start
sequence in a time less than the Incom-
plete Sequence Timer setting, relay (ASR1)
will be energized.

MOD T15

The Elapsed Time Meter (if used) will be
energized when the Drive Run Relay (DRR)
N.O. contact closes.

FAN RELAY

The Fan Relay will be energized when the
Drive Run Relay (DRR) N.O. contact closes.
The Fan Relay controls all the cooling fans
in the controller.

Start-Stop Push Buttons and Manual
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 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 NJO. 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).

B. Energizing the DRR causes ghe
following:

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

2) The DRR N.O. contactibetween ter-
minal 44 and the DRR coilicloses to
seal around RCRY

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

Normal Stopping Sequence

A. Pressing the Step push button deener-
gizesythe 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 NO. 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 from,the DRR.
Note DRR does not drop out due to
the seal in contacts

B. When the deceleration ramp has re-
turned the output, frequency to mini-
mum, the electronic circuitry will pulse
the silicon coentrolled 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.

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 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 NO. contact between tér-
minal 38 and the Drive Run Relay
(DRR) NO. 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 closes0’energize
the Drive Run Relay, (DRR).

. Energizing the DRRP causes the
following:

1) The DRR N.O. contact between RCR
NO. and the/ Drive Enable input
closes applying, =V unreg. to the
enable input to place the electronics
in theyrunimode.

2) The/DRRW.O. contact between ter-
minald44 and the DRR coil closes to
sealfaround RCR.

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

Normal Stopping Sequence
A. 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.

C.

2) The RCR NO. contact between ter;
minal 38 and the DRR N.O. opéens to
take the electronics out ¢f the run
mode.

3) The RCR N.C. contact between ter-
minal 38 and the Shutdown Enable
input closes causing thecontroller
to switch to the shutdown mode and
begin ramping thé 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.

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 an analog input
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) 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 Relayf(DRR).

. Energizing the DRR “ecauses the
following:

1) The DRR N.O. contact between RCR
N.O. and ghe) Drive Enable input
closes applying —V unreg. to the
enable inputito’place the electronics
ingthe sun“mode.

2) The DRRMN.O. contact between ter-

minalkd44'and the DRR coil closes to
seal around RCR.

. The cantroller should now be operating
with the output frequency controlled by
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1) The RCR N.O. contact between ter:
minals 40 and 36 opens, however,
this contact has no effect iff the@uto
mode.

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 N.Chcontact between ter-
minal 38 andytheaShutdown 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
the, pick-up circuit from the DRR.
Note DRR does not drop out due to
the seal in contact.

wWhen 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.

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 the description below:

Hand Mode

A. Placing the Hand-Off-Auto (H-O-A)
selector switch in the Off position
disables controller operation.

the analog input follower signal.

Normal Stopping Sequence

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

67 GQUARRE]]



SERVICE BULLETIN omegapak® 8804-10
November, 1987 Adjustable Frequency Controller Section 9.0
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.
tf 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
voitage (—V unreg.) from the Shut-
down Enable input causing thexeon-
troller to switch from the shutdown
mode.

2) The RCR N.O. contact betweengter-
minal 38 and the Drive  RuniRelay
(DRR) N.O. closes _‘preparing to
enable the controller when, the DRR
N.O. contact closes.

3) The RCR N.O. gontact’between ter-
minals 44 and{41 cl@ses to energize
the Drive Run, Relay (DRR).

. Energizing the /DRR causes the

following:

1) The DRR N,O. contact between RCR
N.OX 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.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.

A

C.

Moving the H-O-A selector switeh tothe
Off position deenergizes the RCR €aus-
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.Chcontact between ter-
minal 38 apdythedShutdown 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.

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-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 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.

2) 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.

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 eneggize
the Drive Run Relay (DRR).

C. Energizing the DRR causes/ the
following:

1) The DRR N.O. contaét between RCR
N.O. and the Drivep Enable input
closes applying =V, unreg. to the
enableinputto place theelectronics
in the run mode?

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

D. The cgntrollefishould now be operating
withg¢he gutput frequency controlled by
the analog input follower signal.

Normal Stopping Sequence

A. Opening the automatic start contact or
moving the H-O-A switch tothe 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.
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2) The RCR NC. contact betweeén ter:
minal 38 and the Shutdown_Enable
input closes causing the contreller
to switch to the shutdown mede 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“eirciit from the DRR.
Note DRR does'not drop out due to
the seal infcontact.

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

CAlhecontroller 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.

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 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.

Run Mode

A.

GQUARE)

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 Selett)
opens causing the output frequency.
to respond to the manual speed
potentiometer.

Pressing the Start push button’ will
energize the Run Command Rélay (RCR)
causing the following:

1) The RCR N.O. contact between ter-
minals 40 and 36 will close to seal
around the Stant push button
through the clos€d Run-Jog selector
switch contact.

2) The RCR N.C.contact between ter-
minale38 and the Shutdown Enable
input opens removing the negative
voltage»(—Vounreg.) 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 causesythe
following:

1) The DRR N.O. contact betweens/RCR
N.O. and the Drive Enable input
closes applying —V unreg. to the
enableinput to place the electronics
in the run modef

2) The DRR N.Oycontact between ter-
minal 44 and,.theaDRR coil closes to
seal around RCR.

. The controlfer sheould now be operating

with the gutputifrequency controlled by
the manualyspeed potentiometer.

Normal«Stopping Sequence

A.

Préssing 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 N.C. contact between ter-
minal 38 and the Shutdown Enable
input closes causing the controller
to switch tothe 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 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 is used, the
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B.

minimum ramp time will be 1 second for
60 Hertz operation (2 seconds for 120
Hertz). If DB is not used, the minimum
ramp time will be determined by the
load inertia.

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

C 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 RCRand 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.

Jog Mode

A.

B.

Piacing the Run-Jog selector switch,in
the Jog position causes the following:

1) The Run-Jog switch contact be-
tween the Stop push button and‘ter-
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 speedreference on the option
boardgJog speed is controlled by the
jog gspeed “adjust potentiometer.
NQTE: Jif an‘gption board is not used,
the, controller will jog at the speed
set ‘by the manual speed potenti-
ometer.

Pressipg 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 ShutdowngzEnable
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 andythe Drive Run Relay
(DRR) N.O__cleses 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
N.O. and the Drive Enable input
closes applying —V unreg. to the
enable input to place theelectronics
in the run mode.

2) The DRR NO. 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
potentiometer.

. 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 N.C. 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) K 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 gut
returning all contacts to their deener-
gized state.

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

OMEGAPAK controller with Auxiliary Ver-
tical Section and Hand-Off-Auto Selector
Switch and Manual Speed Potentiometer
(Mod H10), and Option Board relays (Mod’s
FO08, T08, S08). "

For operation of thejycontrol circuit se-
quence, refer to $ection 11.0 diagram 11.2.5
and the destription below

Operation With Isolation Contactor

(Diagram™1.2.5)Note: AFC-Off-Line switch
is not used"and a jumper is installed be-
tween terminals 22 and 3.

Hand Mode

A. RPlacing 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 «ard
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 CommandRelay (RCR) coil.
If the H-O-A switch%s rapidly moved
from AutogtonHand, the RCR will
momentarily/drop out but will im-
mediatelypick/ip and the controller
will centinueto operate but with the
speed centrolled by the manual
speed‘potentiometer.

B. Energizing RCR causes the following:

1). ThenRCR 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.

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 11.3.5 or 11.3.6).

4) The RCR N.O. 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 NC. con-
tact between terminals 41 and 86.

C. Energizing the Isolation Contactor (IC)
shown on 11.3.5 or 11.3.6 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.

72




SERVICE BULLETIN

November, 1987

73

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 controlied 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) ceil
will close causing DFR to dropyout:

2) The ASR1 N.O. contact between,ters
minal 87 and the STR coil closés to
seal in STR and ASR1 untilsthe H-O-
A switch is moved to the Off
position.

3) The ASR1 N.O. contact“between
J1-23 and terminal 85, will close
illuminating ther Ineomplete Se-
quence pilot light (ifyused). Refer to
wiring diagram “11:2.6.

Droppingteut the Drive Fail Relay (DFR)
will cayse the following:

1) The DER N.C. Contact in parallel with
the'RCR ¢oil will close causing RCR
to dropyout.

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).
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Normal Stopping Sequence

A.

C.

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

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

2) The RCR N.C centact between ter-
minal 38 afnd the Shutdown Enable
input closesicausing the controller
to switchito the shutdown mode and
begintramping the output frequency
to mipimum.

3) The RCR N.O. contact between ter-
minals 44 and 41 opens, removing
thepick-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.

. 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 withthe 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 NC. contact will the Drive Run Relay (DRR) and Aux:

Au
A.

CQURRE])

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

to Mode

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 between ter-
minal 38 and the Shutdown Enablé
input opens removing the negative
voltage (—V unreg.) from the®"Shuts
down Enable input causing the' con-
troller to switch from thesshutdewn
mode.

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

3) The RCR NOypcontact between ter-
minals 37(and 39 closes to energize
the IsolatiomE&ontactor (IC). Referto
diagram 112.5 and 11.3.5 or 11.3.6.

4) The RCR N.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)

causes the following:

1) The IC N.O. contact between ter-
minal 41 and 42 closes energizing

iliary Sequence Relay No. 2 (ASR2).

2) The IC N.C. contact betweenter-
minals 41 and 86 opens toudisable
STR. This must take place before
STR times out to prevent Incomplete
Sequence Shutdown ~ of the
controller.

. Energizing the'3DRR" causes the

following:

1) The DRR N.Q. contact between RCR
N.O. andythe” Drive Enable input
closesyapplying —V unreg. 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.

. \Lhe 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 Contactordoes 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 N.C. Contact in parallel with
the RCR coil will close causing RCR
to drop out.
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2) The 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 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. 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 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.

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 dde to
the seal in contact. This contatt also
deenergizes the STR circuit causing
STR to reset.

4) The RCR N.C. contact between ter-
minal 37 and 39 opens but the Isola-
tion Contactor does .not, drop out
because the DRR N:OAecontact be-
tween terminals 45%nd 46 remains
closed. Refer toidrawing.

B. When the deceleration ramp has
brought the output frequency to mini-
mum, the elegtronic circuitry will pulse
the silican controlled rectifier (SCR) in
parallelpwithythe®DRR coil to drop out
the DRR and "ASR2, thereby stopping
the ‘controller.

C. 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.

omegapak®
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B. The RCR, DRR, ASR2 and DFR felays
will drop out returning all contacts,to
their deenergized state.

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

D. The DFR N.C. contact in parallel with the
RCR coil will clgse_keeping RCR
dropped out.

E. An additional 4JBFR%N.C. contact will
close illuminatingithe Drive Fail pilot
light (if used).

Operation With /Isolation/Bypass Con-
tactors of Isgolation/Transter Contactors

(Diagramsyi1.2.5 and 11.3.7 or 11.3.8 or 11.3.9
or 1143.10). Note: AFC-Off-Line switch used
& jumper) between terminals 22 and 3
remeved.

AFC) (Adjustable Frequency Controller)
Mode

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

1) The AFC contact between terminals
22 (-V unreg.) and 3 (Fast Stop)
closes taking the controller out of
the stop mode and permitting nor-
mal operation.

2) The Line contact opens preventing
the Bypass or Transfer contactor
from being energized.

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

Line (Bypass or Transfer source) Mode

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

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

2) The AFC contact to the time delay
relay (TR) opens which keeps control
relay CR1 from energizing. The N.O.
CR1 contact remains open and does
not allow the Isolation Contactor to
be energized. The N.C. CR1 contact
is closed allowing CR2 to be ener-
gized.
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3) The Line contact closes to energize transfer contactor option the mo
CR2 which will energize the bypass now be connected to the
or transfer contactor. source which will control the motorgstar-
ting. With either option the ris
operated at the source voltage and fre-
B. With the bypass contactor option the quency independent of the adjustable
motor will now line start. With the frequency controller. L 4
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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) — ILS

*2. Instantaneous Overcurrent (I0OC) — IL7
*3. Overvoltage (OV) — IL4

*4. Ground Fault (GF) — IL6

*5. Option Fault (OF) — IL10

*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. Shorted inverter GTO
5. Voltage feedback

6. Bus capacitor

TROUBLESHOOTING#DATA

Section 10.0

of'Section 10.

*Designates Troubleshooting Flow Charts — located at end
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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 coveredgn,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_from_normal operation may be
an indication of a controller malfunction. A thorough investigatioen should be made to deter-
mine the cause.

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

DANGER
HAZARD OF ELECTRICAL SHOEK OR BURN

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

5.Swing-out Electronic Control Compartment. (See Photo Section 4)

6. Inspect and clean all air passagewaysiin 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 eleetrical fasteners and joints.
10. Check controller gfounding means.
11. Check capacitor bank/for damaged or bulging cans. Replace as required.
12. Inspect all electrical components for damage.
13. Reclose Electronic Control Compartment.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

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.

CAUTION
CONSULT YOUR LOCAL SQUARE D REPRESENTATIVE BEFORE ATTEMPTING ANY MAINTENANCE ON
THE.POWER SEMICONDUCTOR ASSEMBLY.
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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 Boards,
Bus Indicator Board, Option Boards, and Optional Dynamic Braking module. The intent of"these
lights is to provide visual indication of a number of controller operating and protective circuit func-
tions to assist in maintenance and troubleshooting.

The following troubleshooting guide can best be utilized by observing the status@fithe lights and
reviewing the symptoms listed to determine which possible problems could causée the observed
light pattern. To view the lights, the controller door must be open with pewer‘applied to the con-
troller. If the controller 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.

DANGER
HAZARD OF ELECTRICAL SHOCK ORBURN

MANY PARTS INCLUDING ELECTRONIC PRINTED WIRE BOARDS IN THIS CONTROLLER OPERATE

AT LINE VOLTAGE. DO NOT TOUCH. USE ONLY ELECTRICALLYINSULATED TOOLS WHILE MAKING
ADJUSTMENTS.

DANGER
HAZARD OF ELECGTRICAL 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 CONTROLLER.

When used in conjunction\withthe diagnostic and status indicating lights this guide facilitates
troubleshooting to thejindividual printed wiring board level.

The troubleshooting procedure is organized into 4 basic units. The first unit (10.1) covers general
problems which are identified by a basic description (e.g. — “Controller will not start”). The second
section (10.2) consists\of specific faults annunciated by LED illuminations (e.g. — “Instantaneous
Overcurrent“(lL7)%). The third section (10.3) attempts to include those items not covered in 1 or 2
such as the dynamic braking module or LED illuminations which contain useful problem-solving
information but are not fault indicators. The fourth and last section (10.4) is comprised of trouble-
shooting®téchniques which support the first 3 sections.

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

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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When contacting Square D for troubleshooting assistance or requesting service, it is necessary
to have the information requested on the controller trouble sheet. If the controller is to be returned
to Square D, a completed copy of the sheet must be inserted in the controller before packing for
shipment. Several copies of the controller trouble sheet are provided at the end of theytrouble-
shooting section.

10.1.1-3 SEE TROUBLESHOOTING FLOW CHARTS

10.1.4 MOTOR DECELERATES TOO SLOWLY

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

1. Remove all power.

2. Disconnect motor leads from terminals T1, T2, and T3. Read and observe caution notes concern-
ing controller servicing.

3. While measuring the voltage between terminals TB1-4(+ ) andTB#-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 2.5 VDC = Base Frequency (F,.JaCompare the time required for this
voltage to fall from 2.5 VDC to OVDC with the deSirédideceleration time as determined by 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 deceleration rate
cannot be controlled by P10 and SW5 (per 6.0).replace the Main Control Board.

4. Remove all power. Read and observe cautionynotes concerning controller servicing.

5. With the open-circuit ramp operationgverified 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 circuit is being
activated. If a faster decelerationgtime,is required, reduce the load inertia or install dynamic
braking.

10.1.5 EXCESSIVE MOTOR TEMRERATURE

Motor Overheating can reSult“from the following items:
1. Motor incorrectly sized forload. Measure motor current and compare to nameplate rating.

2.Since most motorssare coodled by internal shaft-mounted fans, the motor rated current capacity
will decrease with\speed due to decreased fan speed. If substantial motor torque is required
at low speed, motorovertemperature may occur. The motor manufacturer should be consulted
to determine thefc@rrect motor selection for such applications.

3. Verify thiat veltage output is correct per 10.4.2.

NOTE: Withthe advent of modern insulation materials, many motors are capable of operating at
relatively§high awinding temperatures. Therefore, motors which seem hot-to-the-touch may be
operating well'within their temperature limits. The motor nameplate should be consulted as to
the class of the motor’s insulation system. To properly determine a motor’s temperature, the pro-
cedures described in NEMA MG-1 should be followed.

10.2.1-7 (SEE\TROUBLESHOOTING FLOW CHARTS

10.3.1%, UNDERVOLTAGE (UV) LED IL3

The undervoltage 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
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10.3.2

10.4.1

10.4.2

81

rise back to a tevel of 95% of 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 rupninguln
the event of an undervoltage condition consider the following items:

1. Low 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.
SEE TROUBLESHOOTING FLOW CHART
SEE TROUBLESHOOTING FLOW CHART

VOLTAGE OUTPUT

Improper voltage output may cause Overload, Instantaneous Over Current, or insufficient torque.

Also, controller output voltage can indicate a potentialgating problem. Perform the following to
verify that the voltage output is correct:

1. Remove all power. Read and observe caution fiotes concerning controller servicing.

2. With all power removed, remove motor leads fromil1, T2, and T3 so that controller output is open
circuited. Read and observe caution notes coneerning controller servicing.

3. Start the controller and adjust the output)frequency to 60 HZ by varying input speed signal until
the DC voltage 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 variedywith the manual speed potentiometer.

4, Measure the line to line output yoltages 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 agating 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) ="800Vhand V(T1—T3) = 400. Since T1 is common to V(T1-T2) and V(T1-T3),
the two lowest readings, there is a problem in the gating circuitry or GTOs that drive that terminal.

To correct the problemgthe following items should be replaced sequentially. Read and observe
caution notes cancgerning controller servicing.

1. The ribben ‘éablesbetween the Power Interface Boards.

2. The ribbon’cable between the Main Control Board and the Power Interface Board.

3. The Power Interface Board associated with that output terminal.

4. Main Control Board.

5. 1f no imbalance is found and with the motor leads disconnected from terminals T1, T2, and T3,
adjust the input speed signal until the voltage between TB1-4( + ) and TB1-6 (common) on the
Main Control Board is 1.25 VDC.

6aWith 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 Table 1 for the switch configura-
tion of the controller under examination. The measured voltage should be within +£10% of the
tabulated value.

7.1If the conditions of (6) are not satisfied, confirm the integrity of the voltage feedback per 10.4.5.
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8. If voltage feedback is functioning properly, replace the Main Control Board.

TABLE 1
Main Control Board Dip Switch Settings®
Controller Input Motor Nameplate

Voltage Voltage SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 V(x5%)
200V 200V X X X * N (0] 0] * 87V
230V 200V X X X * N (0] 0] * .87V
230V 230V X X (0] * b (0] O . 1.00V
460V 200V X X X * N X 0 B .87V
460V 230V X X (0] * b X O B 1.00V
460V 400V (0] X (0] * B X X B 1.74V
460V 460V (0] X 0] * * X @] & 2.00V

X-Closed Switch(On)

O-Open Switchy (Off)

* -Either positiontis acceptable
® Refer to Section 6, controller adjustments for additional infermatien on the proper setting of
the dip switches.

10.4.3 SEE TROUBLESHOOTING FLOW CHART
10.4.4 SHORTED INVERTER GATE TURN-OFF THYRISTOR (GTQ)

Remove all power from the controller. Read and observe caution notes concerning controller ser-
vicing. Disconnect the motor leads at T1, T2 and T3 "With“an ohmmeter on the RX10 scale perform
the measurements in Table 2. If a low resistance measurement is 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 measurements should clarify a questionable reading.
Note: A shorted GTO could be the result“ef some other problem. Failure to determine the cause
may result in failure of the replacement GTO. Contact your local Square D representative if a shorted
GTO is suspected.

TABLE 2
Ohmmeter* |Ohmmeter®*
+ Lead ~ Lead” |Measurement (Resistance)
+ Bus T High
+ Bus T2 High
+ Bus T3 High
T + Bus Low
T2 + Bus Low
T3 + Bus Low
= Bus T Low
= Bus T2 Low
— Bus T3 Low
T — Bus High
T2 — Bus High
T3 — Bus High

* Refer to Section 4, controller photos to determine the
location of the measuring points.

10.4.5 VOLTAGE'FEEDBACK

T his procedure verifies the integrity of the controller output voltage sense resistors, both DC bus
voltage and motor terminal voltages and the ribbon cables which convey voltage feedback infor-
mation from the Power Interface Boards to the Main Control Board. Defective voltage feedback
usually results in Instantaneous Over Current (IL7) or Shoot Through trips (IL5).

1. Remove all power. Read and observe caution notes concerning controller servicing.
2. With all power removed, disconnect the motor leads from terminals T1, T2 and T3.
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10.4.6

10.5
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3. Remove the ribbon cable between the Main Control Board and Power Interface Board 3 (PIB3):
Verify that gate and cathode leads are properly connected between the PIB and GTO;

Place one lead of an ohmmeter on test point TP3 of PIB1 and the other lead on terminal T1.
The meter should read 3 meg ohms. If not, replace the PIB.

Repeat Step 5 for PIB2 and terminal T2.

Repeat Step 5 for PIB3 and terminal T3.

Repeat Step 5 for test point TP1 and + bus terminal for PIB1.

Repeat Step 5 for test point TP2 and — bus terminal for PIB1.

0.Place the meter on the RX1 scale and check the continuity of the ribbonteables. Each conduc-
tor should read two ohms or less. If any are of a higher value, replace,theyribbon cable.

BUS CAPACITOR

An open bus capacitor may result in overvoltage (OV) or shoot through (ST). A'shorted bus capacitor
will result in blown incoming line fuses. Capacitors which initially ‘fail shorted, blowing the input
line fuses, will generally open-circuit after the internal protectivegfiechanism operates to clear the
capacitor’s internal short circuit. This condition can be visuallyydetected by examining the top of
the capacitor. The top of the capacitor will be bulged outwardycreating a dome shape. This failed
capacitor and any blown input line fuses should be replaced andythe possible loss of input lines
to the controller should be investigated. If a failed capaCitor is(suspected, but is not visually detec-
table, a general indication of capacitor condition can be obtained with an analog ohmmeter. Remove
power from the controller. Read and observe cautiohmnotes concerning controller servicing. WAIT
5 MINUTES TO ALLOW BUS CAPACITORS TO DISCHARGE. ' The Bus Capacitors are connected in
groups of three tothe +Bus and —Bus (See Section 4for location of capacitors, +Bus, —Bus,
and connections). Disconnect each group of capacitorsifrom either the + Bus or — Bus then check.
With the meter on the RX1000 scale connect the“meter leads across the disconnected wire ter-
minals for the group of capacitors. A shorted e¢apacitor will indicate low resistance, an open
capacitor will indicate infinity, and a goed,capacitor will deflect the meter momentarily and then
return to infinity. Continue checking the other gFoups of capacitors until a short or open is found.
Then individually check the capacitorsiwithin the group with the failed capacitor. Replace all failed
capacitors.

TROUBLESHOOTING DATA

PLACE THE TROUBLE SHEET WITH/THE AUTHORIZED RETURN PAPER RECEIVED FROM YOUR
LOCAL SQUARE D REPRESENTATIVES

The purpose of the “Trouble Sheet”is to obtainas much pertinent information about the controller
as possible. By fully filling@utthe following form the time to 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: SGmeone at the user who is familiar with the problem and application. Con-
tact for additionalzinformation may be required.

CONTROLLER DATA:{Completely fill in the sample nameplate given on the bottom of the form.

MOTOR DATA:EillNin"the requested information. If you have multiple motors give the information
for all the metorsycontrolled by the AFC.

APPLICATION DPATA:

* Ambient temperature

e 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?

sils this a multiple motor scheme? Are the motors started all at the same time or sequenced?

o{ype of speed control
Hand pot, analog input signal (4-20 ma, 0-10V dc, etc.) or pneumatic signal

e Braking options installed? Record status of D.B. LED’s.

* If remote control wiring is installed detail the functions (start-stop, run-jog, etc.) and the terminals
to which your wiring is connected.

o s
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PROBLEM INFORMATION:
Description of Symptoms:
* Does fault occur
* When only power is on the controller

e When start button is pushed
* When changing speeds
e When running at constant speed

* When stopping
* When motor load changes
e Does problem have a pattern (L.LE. does problem occur at same time ing day?) or is the

problem random?
* Signs of visual damage (bulging capacitor cans, blown fuses, d tion on boards).

»
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CONTROLLER TROUBLE SHEET
DETAIL TROUBLESHOQTING STEPS TAKEN
In the service bulletins there are a number of troubleshooting steps to be taken. List the steps takengand
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 AVAILABLE)

CONTROLLER DATA: (FILL IN NAMEPLATE INFORMATION)
CONTROLLER NAMEPLATE

OMEGAPAK -~
ADJUSTABLE FREQUENCY CONTROLLER

SRCITYPE  JISER

INPUT
vorrs § | | £ |

MAX. WITHSTAND SYM. AMPS RMS
MAX. AMPS 3PH

OVERLOAD CAP. % FOR(1 MIN
OQUTPUT
VOLTS

3-80/980/120HZ
MAX. AMPS

G QURRET)

51140-291-01

MOTOR DATA:

HP VOLTAGE FULL LOAD CURRENT

SERVICE FACTOR NEMA DESIGN SPEED

APPLICATION DAJA:
APPLICATION (DESCRIBE)

SPEED RANGE: MAX. SPEED MIN. SPEED DUTY CYCLE
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PROBLEM INFORMATION:
LED’S THAT ARE ILLUMINATED (MARK ON DRAWING)
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Adjustable Frequency Controller

CONTROLLER TROUBLE SHEET (continued)
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LENGTH OF TIME CONTROLLER HAS OPERATED PROPERLY:

DESCRIPTION OF SYMRIOMS

MONTHS, OR PROBLEM OCCURRED AT START-UP

Section 10.0

NO. OF GATE DRIVER LED’'S ON™

DETAIL TROUBLESHOOTING STEPS TAKEN
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A 8 C D E F G H I J K L M N 0 P

START (:) |. VERIFY THAT JUMPER IS
INSTALLED BETWEEN
TB(-38 AND TBI1-22

2. VERIFY THAT RELAY
CONTACT NOT DEFECTIVE.

3. REPLACE MAIN
CONTROL BOARD

RUN

COMMAND RELA

PICKED-UP
?

DRIVE

RUN RELAY

PICKED-UP
?

REFER TO SECTION 10.2 CR
10.3 CORRESPONDING TO
FAULT LED ILLUMINATED

I. IF OPTIONAL BYPASS OR TRANSFER CONTACTORS
ARE USED, VERIFY THAT THE AFC-OFF-LINE
SELECTOR SWITCH IS IN THE AFC POSITION NO ||
AND THE ISOLATION CONTACTOR IS CLOSED. I'. VERIFY THAT RCR CONTACTS ARE NOT DEFECTIVE.
2. A. REMOVE ALL POWER 2. VERIFY THAT ISOLATION CONTACTOR
READ AND GBSERVE ALL (IF USED) IS ENERGIZED.
CAUTION NOTES.
3. IF NO ISOLATION CONTACTOR IS USED, VERIFY
ENABLE LED 0 g A e LS BED S B e JUMPER INSTALLED BETWEEN TB1-41 AND TBI-42.
ENABLE LED C. CORRECT IF NECESSARY.
] s I WIRING IS CORRECT. 4. REPLACE THE MAIN CONTROL BOARD.

REAPPLY POWER.

INITIATE START CIRCUIT.
PERFORM OUTPUT VOLTYAGE CHECK
PER 10.4.2.

4. REPLACE THE MAIN CONTROL BOARD.

OD>

NO

14 A, REFER TO SECTION 11, CONTROLLER
DRAWINGS AND LOCATE DRAWING

COVERING PILOT DEVICES USED.

VERIFY PILJOT DEVICES WIRED CORRECTLY.
VERIFY CONTACTS ON PILOT DEVICES.
VERIFY THAT FAST STOP TBi-3 TO TBI-22
IS NOT OPEN.

onw

2. CONSULT LOCAL SQUARE D REPRESENTATIVE.

PERFORM CONTROL POWER
SUPPLY CHECK PER 10.4.3.

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.

SQUARE J) COMPANY

e WILL NOT START

REF , 8804-10 “5‘_3‘6‘ OATERRL.  [ORG- #0. MASTE “Isr
2 PSIgE .E%E‘H o, I &0 I e | O b | o
REV |\ DATE REVISION DESCRIPTION BY PROJ . NO. |

[O. 1.1




* SEE

START

FAULT LED
ILLUM%NATED

ENABLE LED
ILLUMINATED,
?

YES

JO FAULT, ED.

REFER /TO/SECTION 10.2#
YES OR,,10:3% CORRESPONDING

. VERIFY MOTOR CURRENT LAMEI {(MCL)
POTENTIOMETER IS FULLY CLOEGKWISE.

. VERIFY THAT THE VOLTAGE\B@OST (E-BOOST)
POTENTIOMETER IS ADJUSTED CORRECTLY,
PER SECTION 6.0.

. CHECK FOR PROPER“GATING PER 10.4.1s,

. PERFORM OUTPUT VOLTABE CHECK PER 10.4.2¢

. VERIFY THATITHE "ROAD IS MECHANICALLY
FREE TO ROTATEw

. VERIFY THAT THE STARTING TORQUE REQUIRED
DOES NOT EXCEED THE MOTOR/CONTROLLER
CAPAB LIy .

. CONSULT/LOCAL SQUARE D REPERSENTATIVE.

0.0 TABLE OF CONTENTS FOR LOCATION.

REFER TO )0.).1#*

— | WILL NOT OPERATE

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.

SQUARE ) COMPANY

Tiree WILL NOT ACCELERATE

CLASS TYPE _____FORM________ SER

I.gr. 8804-7.6.10. 11

Jrev.

DATE

REVISION DESCRIPTION BY

IFPD.J.MD.

e [ MASTER[
£ o, [P0 | 10.1.2 ‘r




START

. VERIFY MOTOR CURRENT LIMIT (MCL)
POTENTIOMETER IS FULLY CLOCKWISE.

2. VERIFY VOLTAGE BOOST (E-BOOST)
POTENTIOMETER IS PROPERLY ADJUSTED
PER SECTION 6.0.

INCORRECT SETTING OF ACCEL TIME. REFER
TO SECTION 6.0 FOR ACCEL POTENTIOMETER.

PERFORM ,OUTRUT (VOLTAGE
CHECK RER 10.4.2%,

CURRENT LIMIT IS AUTOMATICALLY
EXTENDING THE ACCEL TIME TO
COMPRENSATE FOR A HEAVY LOAD

ACCELERATION RATE IS MAXIMUM
FOR THIS MOTOR/CONTROLLER
COMBINATION.

10.1.3

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.

SQUARE ) COMPANY

11vLe ACCELERATES TOO SLOWLY

% SEE 10.0 TABLE OF CONTENTS FOR LOCATION.

CLASS____TYPE FORM, SER.

EE

. [8804-7.6.10. 11 386 | o [ MASTER[|>"
: [ o, | AR | O {. 3 | *
REV|, DATE REVISION DESCRIPTION BY PROJ. NG . i




MEASURE THESFDC VOLTAGE BETWEEN TEST POINTS

MEASURE VOLTAGE FROM TERMINALS
TP 10 (%), AND_TP12(COMMON) ON THE MAIN CONTROL

+BUS TO - BUS ON PIBI. REFER

CONDITION TO SECTION 4, CONTROLLER PHOTOS BOARD. “REFER TO 8.1 FOR TEST POINT LOCATION.
RESET TO LOCATE TERMINALS.
V(+BUS TO - BUS)SHDULD BE :
ummma s aE - ey SuTiey seTies
460 VAC 600-650 VDC ‘ -1,3,
Is CONTROL BOARD PER —
Rl 300-325 VDC ¥(1PI0 TO TPI2] YES SECTION 6.
200 VAC 270-300 VDC IN THE RANGE OF ‘
.0-1,5 2. REPLACE THE
MAIN CONTROL BOARD.
I. VERIFY THAT: NO
A. INCOMING LINE VOLTAGE IS CORREC T%
B. ALL THREE PHASES ARE PRESENT. IF AN OPEN IS FOUND FOR ANY OF THE FOLLOWING
YES C. POWER FUSES ARE NOT BLOWN: STEPS, REPLACE THE COMPONENT.
2 RN RO o5, VERIFY AT THE WITH FOWER REMOVED:
ALL I. CHECK CONTINUITY OF PINS | AND 3 (+ AND - BUS)
PRECHARGE FUSE IS NOT BLOWN, AND_THE IN THE RIBBON CABLE FROM MAIN CONTROL
PRECHARGE RESISTORS ARE NOT \DEFECTIVE. BOARD TQ PIBZ.
ALSO VERIFY THAT ALL CONNEGTIONS ARE
TIGHT AND NO SIGNS OF QVERHEATING ARE 2. CHECK CONTINUITY ACROSS PIB3 CONNECTOR Ji
APPARENT. PINS | AND 3 AND CONNECTOR J2 PINS | AND 3.
3. CHECK FOR SHORTEDFOYNAMIC BRAKING 3. CHECK RIBBON CABLE BETWEEN PIB2
UNIT (IF USED) PER 10.3.2 AND PIB3 AS IN STE
4. CHECK CONTINUITY ACROSS PIB2 AS IN STEP 2.
5. CHECK RIBBON CABLE BETWEEN PIB2 AND PIBI
AS IN STEP |.
6

I CHECK FOR SHORTED(GTD PER 10.4.5. . CHECK BETWEEN PIN 3 AND +BUS TERMINAL
2. CHECK FOR SHORT.IN MOTOR OR WIRING TO MOTOR. READING SHOULD BE 3 MEG OHMS.
7. CHECK BETWEEN PIN | AND -BUS TERMINAL

3. REMOVE AL pOWER. READ AND OBSERVE ALL CAUTION '
NOTES .~ .CHEGK.DC BUS CAPACITORS PER 10.4.7. el E g e S e 30 B

OOES
ST ILLUMINATE NO
IMMEDIATELY ON
START

8. CHECK WIRE FROM +BUS AND -BUS TERMINALS TO
4. GATING( PROBLEMS REFER TO 10.4.1. THE HEAT SINK. RECONNECT IF DISCONNECTED
AND REPLACE IF FOUND OPEN.
5. CONSULT®OCAL SQUARE D REPRESENTATIVE. 9. CONSULT LOCAL SQUARE D REPRESENTATIVE.
DISCONNECT RIBBON CABLE
FROM JACK J2 ON THE CAD SYSTEM ORIGINAL.
MAIN CONTROL BOARD. DO NOT CHANGE MANUALLY.
SQUARE D CDOMPANY

@ 1ime ST LED ILLUMINATES

CLASS. TYPE FORM SER.

REF. 8804-10.11

REV.) DATE REVISION DESCRIPTION 8y PROJLNO.

10.2.1




WILL FAUL NO
CONDITION RESET REPLACE THE MAIN
’ il | 4"SUDDEN LOAD INCREASE. CHECK FOR
MEGHANICAL PROBLEMS, OPERATION

OF /CLUTCHES, ETC.

2 IF CONTACTOR IS INSTALLED BETWEEN THE
CONTROLLER AND MOT
REFER TO SECTION 2. 2 3 FOR THE PROPER
APPLICATION OF OUTPUT CONTACTORS.

3. UNSUPPRESSED INDUCTIVE LOADS {BRAKE COILS,
I %%’EE’%%NEE’B%UST- REFER RELAY COILS, SOLENOIDS, ETC.) IN CLOSE
-0. PROXIMITY TO THE CONTROLLER.

2. VERIFY WIRING TO THE MOTOR.

T AT 4. MISSING OR DEFECTIVE GROUND RESISTOR
IEDINTELY WX VERIFY THAT THE MOTOR IS BETWEEN TBI-20 AND T81-21 ON THE MCB.
SRITATD L LURL AR ARG 5. TRANSIENTS ON THE LINE CAUSED

4. VERIFY PROPER CONNECTION OF CURRENT T i

TRANSFORMERS.

6. CONSULT LOCAL SQUARE D REPRESENTATIVE.

NO

| . CHECK THE APPLICATION. THEYCONTROLLER/MOTOR
MAY BE UNDERSIZED FOR THE STAREING REQUIREMENTS
OF THE LOAD.

2. VERIFY THAT THE CURRENT TRANSFGRMERS ARE
PROPERLY CONNECTED.

10.2.2

e 3. VERIFY GATING PER 10.4\/e.
DURING
4. VERIFY OUTPUT VOLTAGEYPER 10.4.2s.
ACCELERATION CAD SYSTEM ORIGINAL.
5. VERIFY VOLTAGE4EEEDBACK/PER 10.4.5%, DO NOT CHANGE MANUALLY.
6. LOSS OF INPUT PHASE DR BLOWN INPUT
iﬁgsoessnvg ALL EAETISN NOTESR VEE?EY LINE
FUSES ARE NOTJBLOWN. SQUARE J) COMPANY
7. INCORRECT E-BOOST. REFER TO SECTION 6.0. 11 IDC LED ILLUMINATES
@ %*4SEE 10.0 TABLE OF CONTENTS FOR LOCATION.
CLASS _____TYPE FORM, SER.___
r:r. 8804-10. 11 orgy | e [ R"lﬂ
. 5 ) - 4
Jrev ] DATE REVISION DESCRIPTION BY PRO . M. . i s 10.2.2 |




8 C D E F G H I J K M N 0] P
START
e SROPER |. VERIFY THAT THE MAIN CONTROL BOARD DIP SWITCHES™ARE PROPERLY ™
CONDI%ION oL TAGE YES SET PER SECTION 6 FOR THE CORRESPONDING INPUT VOLTAGE. o
RESET AT HLats 2. REPLACE THE MAIN CONTROL BOARD. o
SUPPLY INPUT VOLTAGE PER
CONTROLLER NAMEPLATE WITHIN —
TOLERANCES PER SECTION 3. 1.
8
DOES OV
lIEDILL"‘]"“f |. CHECK GATING PER (0.4.1.
2. INCREASE ACCEL TIME. .
1S THE I. INCREASE THE DECELERATION 6
TIME. REFER TO SEGTION 6.
omcrg USED
2. IF DECEL IS/AT MAXIMUM, THE
DYNAMIC BRAKING OPTION MUST
BE INSTALLE®. 5
IMPROPERLY INSTALLED
OR DEFECTIVE DYNAMIC
BRAKING UNIT. REFER
TO 10.3.2.
4
A CCN:%’SACTD
; REFER TO SECTION 2.2.3 FOR THME. PROPER
TA T
"E%NT%E[T’LUE:H&:E APPLICATION OF OUTPUT CONTACTORS.
M
3
I. UNSUPPRESSED INDUGFIVE LOADS (BRAKE COILS, RELAY COILS,
SOLENQIDS, ETCh) ANTCLOSE PROXIMITY TO CONTROLLER. Doc:gTsr:f-J\i.t‘;Eo':l'Er%:tLY
2. MISSING OR DEFECTIVE GROUND RESISTOR BETWEEN TBI-20 AND —_— b e
TBI-21 ON THE MAIN CONTROL BOARD.
2
. VOLT T T A YP R FACTOR CAPACITOR
3 IS_VIJECH(IJINGA.GETCI.?ANSIEN S CAUSED BY POWER FACTOR CAPACITO SQUARE [J COMPANY
4. CHECK FOR DEFECTIVE BUS CAPACITORS PER 10.4.6. rrrie OV LED TLLUMINATES
5. CHECK GATING PER 10.4.1.
6. CONSULT LOCAL SOUARE D REPRESENTATIVE. |
REF. | 8804- 10
4
REV.|\.DATE REVISION DESCRIPTION BY PROJ_ND.




D E G H I J K L N 0] P
START =+
4]
FAULT g
CONDITION REPLACE THE MAIN CONTROL BOARD
RESET
-
8
|. VERIFY WIRING TO THE MOTOR.
AR 2. VERIFY THAT THE MOTOR IS NOTUDEFECTKIVE. NOTE: 7
INITIATED IF MOTOR IS TO BE MEGGERED, THE, CONTROLLER MUST BE
? DISCONNECTED FROM THE MOTOR: REMOVE ALL POWER. READ AND
OBSERVE CAUTION NOTES.
6
76r SED CHECK FOR UNSUPPRESSED @BRAKE COILS. RELAY COILS,AND
i LLUMINATE YES SOLENOIDS ASSOCIAFED WITH THE CONTROLLER APPLICATION.
15 BEING s}
4
|. UNSUPPRESSED INDUCTIVE LOADS JMBRAKE, COILS, RELAY COILS.
SOLENOIDS, ETC.) IN CLOSE PROXIMITY TO CONTROLLER.
2. MISSING OR DEFECTIVE GROUND RESISTOR BETWEEN MAIN 3
CONTROL BOARD TERMINALS TB 1220 AND TBI-2!
3. LINE VOLTAGE TRANSIENTS! CAD SYSTEM ORIGINAL.
4. TRANSIENT SUPPRESSORS (LIGHTING ARRESTORS) DO NOT CHANGE MANUALLY.
INSTALLED ON THE MOTOR, FEEDER. — —_———
5. CONSULT LOCAL SQUAREFPD REPRESENTATIVE. 2
SQUARE D CDMPANY
tiee GF LED ILLUMINATES
I
REF . 8804-3.7.6.1.10.11
REV.}, DATE REVISION DESCRIPTION BY PRO.NO.




START

ILL TSOTED 1s I. LOSS OF LIVE ZEROFINPUT SIGNAL.
FAULT CPTION BOARD MOD GPTION BOARD YES REFER TO SEGEION 5.2 AND SECTION 6.
CONDITION €07 (KIT MC-12) FAULT LED
RESET USED LLEUMINATED 2. MISADJUSTEDRMINNSPEED/OFFSET
7 7 POTENTIOMETERS, REFER TO SECTION
5.2 AND SECTION”6.

YES

VERIFY THAT A JUMPER
IS INSTALLED BETWEEN
TERMINALS TBI-10 TO
TBI=11.

REPLAGE THE, MAIN CONTROL BOARD.

{. IF FAULT CONDITION RESETS.TRIP MAY HAVE BEEN
DUE TO EXCESSIVE DUFY GYCLE OR OVERLOAD CONDITION
OF THE DYNAMIC BRAKING UNIT. IF REPEATED TRIPS
OCCUR. DECREASE SETTINGYOF REGEN CURRENT LIMIT
POTENTIOMETER OR INCREASE OECEL TIME. REFER TO

SECTION 6
2. IF FAULT WILKE'NOT, RESET-UNPLUG RIBBON CABLE BETWEEN CAD SYSTEM ORIGINAL.
CONTROLLER AND/DYNAMIC BRAKING UNIT. IF THE FAULT DO NOT CHANGE MANUALLY.

CONDITIONGWIEL, NOW RESET, REPLACE THE DYNAMIC BRAKING
MODULEL” IFGIHE FAULT CONDITION WILL NOT RESET. REPLACE
THE MAIN EONTROL BOARD.

SQUARE ) COMPANY

tine OF (OPTION FAULT) LED
ILLUMINATED

10.2.5

CLASS, TYPE FQRM,

SER.__
gT 8604-10 mg_gn_f CATEAR.. |G MR, MASTER sclrr
JASSEM o, WD, | #PD 10.2.5 14
REV .|\ DATE REVISIDN CESCRIPTION BY PROJ.ND, . ® |




D E F G H I K L M N 0] P
START by
o
i <
CONDITION REPLACE THE MAIN CONTROL BOARD ==
RESET
YES 8
RESTART THE CONTROLLER
5
6
NO ACTION NECESSARY.
olvémo&% POSSIBLE MOMENTARY
i OVERLOAD CONDITION.
5
. EXCESSIVE MOTOR LOAD-VERIFY THAT MOTORwGURRENT 4
DOES NOT EXCEED THE MOTOR AND CONTRBLLER NAMEPLATE
+ EXCESSIVE VOLTAGE BOOST FOR EXTENDEQ LOW SPEED
OPERATION. REFER TO SECTION.6
. INSUFFICIENT VOLTAGE BOOST (FOR REQUIRED STARTING TORQUE. 3
REFER TO SECTION 6.
. VERIFY GATING PER i0.4.f, CAD SYSTEM ORIGINAL.
. VERIFY OUTPUT VOLTAGE PER’ (0.4.2s. DO NOT CHANGE MANUALLY.
. CONSULT LOCAL SOUARE DNREPRESENTATIVE.
2
SQURRE D COMPANY
Trre OLD LED ILLUMINATES
* SEE 10.0 TABLE OF CONTENTS FOR LOCTAION. |
CLASS, TYPE FORM, SER.___
er. [8804-7.6.10.11 o Rl s MASTER""
. 3 | 6
REV.] EATE REVISION DESCRIPTION BY I"m‘jNﬂ - “° e lo 2 6 |




IS ST LED
ILLUM%NATED

REFER TO
10.2.1

. CHECK COOLING FAN
OPERATION.

2. CHECK FOR EXCESSIVE
DUST OR DIRT ON
HEAT SINKS.

IS Uv LED
ILLUM}"NATEO

SEC 3.1
?

AMBIENT
TEMP . WITHIN
SPECS $E

NO CHANGE AMBIENT TEMPERATURE OR

MOVE CONTROLLER TO PROPERGAMBIENT.

ON DC SCALE MEASURE FROM TBI-22

REFER TO
10.3. 1

WITH RESPECT TO T8{-20 (COMMON).

N0 [RepLACE MAIN

CONTROL BOARD.

GREATER THAN
-12vDC

NO

FROM TBI-18 TO TBt-
MAIN CONTROL BOARD.

MEASURE VOLTAGE ON 5gVDC SCALE

ON DC SCALE MEASURE
FROM TBI-22 TO TBI-28

REPLACE MAIN
CONTROL BOARD

IS
VOLTAGE LESS

THAN Vv
?

ON MAIN CONTROL BOARD.

L

INSTALL
JUMPER

YES

YES

MEASURE VOLTAGE FROM
TBI-22 ON MAIN CONTROL
BOARD AND TBI-3 ON PIBI
ON 50 VDC SCALE.

®

TEMPORARILY INSTALL - VERIFY CONNECTION
A JUMPER BETWEEN

TBI-18 AND TBI-28 2. REPLACE JUMPER.

ON THE PIB THATmTHEWEED'S
ARE NOT ILLUMINATED MEASURE]
THE VOLTAGE, ON\THE JAC SCALE]
FROM FUI ,ANDyFU2,FOR PWRA
LED NOTAILLUMINATED. AND
FROM FJ4 AND FUS FOR PWRB
LED NOT, IKCUMINATED

®

3. REPLACE MAIN
CONTROL BOARD.

CAN
0.T. BE N0 I'REPLACE MAIN
RESET CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.
YES

|. CHECK TEMP. SWITCH IN MOTOR FOR CONTINUITY
A. POSSIBLE SWITCH FAILURE.
B. POSSIBLE MOTOR OVERTEMPERATURE.

2. CHECK WIRING FROM SWITCH TO CONTROLLER.

SQUARE ) COMPANY

ririe OT LED ILLUMINATES

REF.

8804-10.11

), DATE REVISION DESCRIPTION

PROJ. NO.

BY

10.2.7

> |




IS THE EEF;}GACE
THERE
EONTACIOR Tavoc o8 teme S, NO_ | conTraL goECT
ENER?IZED CONTROL. BD. BOARD PROPERLY
REPLACE
PR 15 VOLTAGEIB MEASURE VOLTAGE ACROSS EEE%vARGE
FROM TB1-3 ON |
AND TB1-3 ON PIB2. AUXILIARY CONTACTS ON REPLACE CONTROL POWER
PRECHARGE CONTACTOR. TRANSFORMER
MEASURE VOLTAGE AT
S MEASURE THE COIL OF THE REPLACE
VOLTAGE NO | VOLTAGE PRECHARGE CONTACTOR. PIB
LESS THAN FROM TBI-1I
v AND TBI-2
ON PIBI. 18
VOLTAGE NO [REPLACE
LESS THAN AUXILIARY
v CONTACTS. REPLACE FUSES,

MEASURE VOLTAGE
FROM TB1-3 ON PIB2]
AND TBi-3 ON PIB3.

IF FUSES BLOW AGAIN
REPLACE PIB.

IS
VOLTAGE

LESS THAN
v

REPLACE
£IBl

|. CHECK WIRING FROM
TBI -22 ON MAIN CONTROL
BOARD TO TS8.

2. MEASURE VOLTAGE
ACROSS T§8.

IS

VOLTAGE

I ISVAC
?

MEASURE VOLTAGE
ACROSS CONTACTS OF
PRECHARGE RELAY.

MEASURE VOLTAGE
ACROSS TSB.

MEASURE VOLTAGE AT THE X
TERMINALS OF FAN AND

1S ALLOW UP_TO REPLACE PRECHARGE CONTACTOR TRANSFORMER (T 2)
VOLTAGE NO |30 MIN.FOR CONTACTOR COIL.
LESS THAN SWITCH TO
v RESET. IF
? SWITCH DOES
e
EPLACE TS
CHANGE CAD SYSTEM ORIGINAL.
1s ALLOW UP TO PRECHARGE DO NOT CHANGE MANUALLY.
T CHECK WIRING FROM VOLTAGE ™ NO |30 MIN.FOR RELAY . — —_—
1813 AND_T81-2 ON LESS THAN SWITCH TO
PIBI TO TSS. 1
? SWITCH ODES SQUARE ) COMPANY
2. CHECK WIRING FROM NOT RESET
T8I-1 ON PIBI TO REPLACE TS8 e OT LED ILLUMINATES
©

REF. 8804-10. 11

REV.) DATE REVISION DESCRIPTICN ay PROJ.NO,

i0.2.7

|




~
I. CHECK WIRING.EROM TSB T0 157 .
{OLTAGE (OLTAGE Qv
L
MEAGSURE VOLTAGE FROM 2. MEASURE) VOLTAGE ACROSS TS7. " .
LESS THAN TBI-1 AND TB1-2 ON PIE LESS THAN ' SREMARY o
» A - FUSES . =
ALLOW UP J0O VOLTAGE
1s 30 MIN.EOR 1 15VAC N S?E(I:ﬁs
MEASURE VOLTAGE | MEASURE VOLTAGE ng'énfﬁirq E\E%ECTH TE—’ ? FROM 460V
FROM TBI-3 ON PIB3 ACRDSS 1S4 )1 SUPPLY . —
B v SWITCH DOES
TO TBI-18 ON MAIN A Rar ey
CONTROL BOARD. REPLACE TS| 8
T. CHECK SECONDARY
T CHECK WIRING FROM 18153 AND FUSE.
IS TB1-2 ON PIBINIO T84, o ST S
LESS THAN e . CHECK_WIRING FROMNIB - ON TRANSFORMER . .
v PIB2 TO TBl=3 ON, PIB3. S
ALLOW UP_TO 30 MIN.
ngg#ﬁ%N NO |FOR SWITCH TO RESET
(OLTAGE MEASURE VOLTAGE VOLTAGE Ly RESET REpLAGE 187"
LESS THAN >NO_ IBETWEEN TBI-| LESSATHAN ? :
v AND T81-2 ON PIBS. [V 6
?
T. CHECK WIRING FROM 757 T0 TS6.
b T D Yag, M PIBS 2. CHECK WIRING FROM TS6 TO
-1 AND TS2. .
- GHECS AND Yo 1 O AUXILIARY CONTACT ON PRECHARGE 5
2. MEASURE VOLTAGE ACROSS TS2 ULt L CONTACTOR.
S T m 3. MEASURE VOLTAGE ACROSS TS6.
CoLAGE ALLOW UP TO 30 MIN ACROSS TS3. REPLACE
L pOLTAGE FOR SWITCH TO RESET IF_NOT ZERO.
v IF SWITCH DOES NOT = n
A RESET REPLACE 1S2. R OLTAGE ALLOW UP _TO 30 MIN.
LposTACE FOR SWITCH TO RESET
v IF SWITCH DOES NOT
RESET REPLACE TS6.
T. CHECK WIRING FROM 752
TO TSI.
2. MEASURE VOLTAGE ACROSS TS| 3
CAD SYSTEM ORIGINAL.
S DO NOT CHANGE MANUALLY.
ARLOWLLP/TO 30 MIN. RECHECK LA N MATNVALL T..
L LOLTAGE N0 FORNSWITCH TO RESET MEASUREMENTS
v 1E SWITCH DOES NOT 2
r11e OT LEQ ILLUMINATES
CHECK WIRING FROM T51 T0
TBI-18 ON MAIN CONTROL BOARD
CLASS, TYPE FORM SER.___| I
wr. [BB0A- 10,11 o
o
JREV'], DATE REVISION DESCRIPTION BY PROV. NG, 3




A 8 C D E F G H I J K L M N 0 P
START N
I. VERIFY®CONTROL POWER TO THE :
DYNAMIC 4BRAKING MODULE. M
RESET AND RESTART THE CONTROLLER. ZDoESS 2. VERIEY 'PROPER INSTALLATION OF DYNAMIC o
RUN'THE CONTROLLER AT OR NEAR A M EULE NO BRAKING MODULE RIBBON CABLE. -
HE MAXIMUM EED. GATE DRIVER LED
T L'UMINAT 3INREPLACE GATE DRIVER BOARD ON THE
G DYNAMIC BRAKING MODULE .
Wy, REPLACE THE DYNAMIC BRAKING MODULE. —
8
REMOVE ALL POWER:. READ AND OBSERVE ALL I. CHECK FOR OPEN DYNAMIGYBRAKING RESISTOR FUSE
CAUTION NOTES. WITH AN OHMMETER ON THE IN THE RESISTOR COMPARTMENT .
e Pl e 2. CHECK FOR OPEN, RESISTOR OR FAULTY WIRING TO RESISTOR.
GRADUALLY INCREASE AS THE DC BUS 3. VERIFY DYNAMIC BRAKING MODULE IS PROPERLY INSTALLED.
CAPACITORS CHARGE. 7
IF A CONTINUOUS LOW READING IS OBTAINED,
REMOVE DYNAMIC BRAKING MODULE LEADS FROM
TERMINALS +BUS AND -BUS. RECHECK WITH
METER.
CORRECT READING-REPLACE DYNAMIC BRAKING
MODULE . 6
INCORRECT READING-CHECK DC BUS
CAPACITORS PER 10.4.7
S
s 9 PROTECTIVE CIRCUIT TRIP.
o YES C. AR YES | REDUCE SETTING OF REGEN
TLLUMINATED TLLUMINATED CURRENT LIMIT POTENTIOMETER
% 2 OR INCREASE DECELERATION TIME.
4
3
CONSULT LOCAL SOUARE D REFER TO 10.2.5
e N s CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.
2
SQUARE D COMPANY
11 e DYNAMIC BRAKING MODULE
{IF USED)
|
REF. ] 8804-3. 1,10
"I
REV .J\DATE REVISION DESLR-I-P_TIUN BY PROJ D,




START

WITH POWER APPLIED
AND CONTROLLER NOT
RUNNING.

ARE
ALL GATE
LEDS? OFF

YES

START THE CONTROLLER

<t
o
REMOVE RIBBON CABLE FROM 0 8
JACK J2 ON THE MAIN N AT YES | REPLACE THE
CONTROL BOARD. oINS MAIN CONTROL BOARD
] 7
REPLACE THE POWER INTERFACE BOARD WITH LEDS STILL
ILLOMINATED.
6
I. PERFORM OUTPUT VOLTAGE CHECKWPER 10.4.2.
TAKE CORRECTIVE ACTION IF NECESSARY. 5

0 2. POSSIBLE INTERMITTENT GATING PROBLEM.
ALL GATE REPLACE THE RIBBON CABLES/BEIWEEN PIB‘S
LS YES ONE AT A TIME. ALLOWING”QONTROLLER TO
TLLOMINATE OPERATE BETWEEN CABLE*REPLACEMENTS.
? A. REPLACE RIBBON CABLEBETWEEN MAIN 4
CONTROL AND POWERWINTERFACE BOARD.
B. REPLACE PIB4S ONEWAT A TIME ALLOWING
THE CONTROLLER, TO OPERATE BETWEEN
s BOARD REPLACEMENTS.
C. REPLACEfMAIN €ONTROL BOARD. 3
CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.
2
SQUARE D CDMPANY
@ 111Le GATING
CLASS, TYPE FORM, SER.__ I
REF . 8804-10, 1|
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I. CHECK CONTINUITY OF THE RIBBON CABLEWZWBETWEEN MCB AND PIB,

OR THE NEXT PIB IN THE CHAIN:
READING EXCEEDING 2 OHMS.

2. REPLACE THE PIB WITH GATE BED'NOZ ILLUMINATING.

3. IF PROBLEM STILL PERSISTS.“REPLACE MCB.

REPRACE ANY CABLE WITH A

10.4.1

= |

CAD SYSTEM ORIGINAL.
00 NOT CHANGE MANUALLY.

SQUARE ) COMPANY

11ree GATING

REF .

8804-10. 11

AT

), DATE

REVISION DESCRIPTION BY

PROJ. NG,
ar:




8 C D E G H I J K L N o P
START M
<
USES o I. VERIFY THAT PRIMARY TAPS ARE CONNECTED o
et e s et T RANF ROVIER ¥ES PER SECTION 6.1.! FOR THE INPUT VOLTAGE.| [=
AND TBI-24 BOARD BLCWN St 2. VERIFY NO SHORT CIRCUITS EXIST ON ANY
? ? OF THE TRANSFORMER SECONDARIES.
3. REMOVE ALL POWER. READ AND OBSERVE ALL | |—
CAUTION NOTES. CHECK CONTINUITY OF
TRANSFORMER WINDINGS. 8
I. VERIFY WIRING TO REPLACE THE MAIN VERIFY THAT INCOMING
e TBi IS CORRECT. CONTROL BOARD LINE VOLTAGE/ ISYCORRECT.
2. REPLACE FUSES AND
RESTART. IF FUSES
BLOW AGAIN, REPLACE 7
MAIN CONTROL BOARD.
6
DOES CHECK EXTERNAL WIRING TO THE
(TB1-[3{+ MAIN CONTROL BOARD. IF NO
WIRING ERRORS FOUND. REPLACE
THE MAIN CONTROL BOARD.
5
CHECK EXTERNAL WIRING TO
THE MAIN CONTROL BOARD.
IF_NO WIRING ERRORS, REPLACE 4
THE MAIN CONTROL BOARD.
CHECK EXTERNAL WIRING TO 3
THE MAIN CONTROL BOARD:
IF _NO WIRING ERRORS. REPEACE CAD SYSTEM ORIGINAL.
THE MAIN CONTROLWRBOARD. DO NOT CHANGE MANUALLY.
2
SQUARE ) COMPANY
gﬂng?EEAEEEszER 71706 CONTROL POWER SUPPLY
CLASS, TYPE FORM, SER.___ I

REF.

8804-7.6,1.10,11

REV.DDATE
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NOTE: Any reference to horsepower is at 460V

141

1.2

1.3

105

unless stated otherwise. All controllers can

be reconnected for 230V or 200V operation'

as detailed in Section 6.
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HP CT
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HP EVT

11.1.3 Control elementary diagram 125 to
250 HP CT

11.1.4 Control elementary diagram 150 to
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11.1.6 Outline diagram
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omegapak®
Adjustable Frequency Controller
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11.3.8 Elementary and connection diagram,
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(Size 6)

11.3.9 Elementary and connection diagram
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11.3.10 Elementary and)connection diagram
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(Size 6)
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11.4.1
11.472

Cable routing

Connection diagram MOD S10, start-
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11.4.3 Connection diagram MOD F10, start-
stop and fast stop push buttons and

manual speed potentiometer
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speed potentiometer

Connection diagram MODS S10 (or
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11.4.6

11.4.7 Connection diagram MODS S10 (or
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1.5 CONNECTION DIAGRAMS REMOTE OPERA-
TOR STATIONS (OMEGAPAK 1500 AND 3500

CONTROLLERS)

11.5.1 Type CA-31 start-stop push buttons
and manual speed potentiometer

115.2 Type CA-41 start-stop push buttons,
run light and manual speed
potentiometer

115.3 Type CA-42 hand-auto selector
switch, start-stop push buttons and
manual speed potentiometer

11.5.4 Type CA-43 start-stop push buttons,

11.5.5

11.5.6

11.5.7

11.56.8

SQUURARET)

‘switches

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
and manual speed
potentiometers

Type CA-62 start-stop push buttons,
forward-reverse selector switch, run
light and manual speed potentiz
ometer

Type CA-63 start-stop push buttons,
run-jog selector switch, run light'and
manual speed potentiometer

omegapak®
Adjustable Frequency Controller

11.6

17

11.8

8804-10

11.56.9

11.5.10

Section 11.0

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 potenti-
ometer

OPTION BOARD CONNECTION DIAGRAMS

11.6.1

11.6.2

11.6.3

11.6.4

MOD CO07 ((kit type MC-12) isolated
follower

MOD 4A07 (kit type MC-11) non-
isolated follower

MOBD. D07 (kit type MC-13) pneumatic
follower

MOD BO7 (kit type MC-14) non-
jsolated follower with run relay

MISCELLANEOUS

11.74
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11.7.3

Meter connection diagram

Main control board terminal desig-
nation

Main control board block diagram

OPTIONAL DYNAMIC BRAKING

11.8.1

Connection diagram, dynamic brak-
ing resistor
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}fj\ FOERICE £ SHOWN. FOR OTHER VOLTAGES,
SEE TRANSFORMER CONNECTION
A ore TABLE.
=== LG
9:&7@‘ ty I L
5 .ll A tRI . 2| Fus L2
4]
15
|7 ]
o 2 Kl'c\ 'Tgf
LR S
S~ WIRE TABLE s
wire| STZE L
o | AND DEVICE DESIGNATION -
coLtR
1 |1e ga| 1T . Fuz
2 ITIFu2 L]
3 RED IT.;UI
160 —mm) 4 .1 eL{Fur }-3
g GNG BUS, IT,CRILIC
e T0 7 orI, T
5p-=-=% oCaEtuiney Y 5
Ic CONTROLLER momolne 18 Icis, CAD SYSTEM ORIGINAL,
‘I---y 2 ALL GNDS ARE WIRED DO NOT CHANGE MANUALLY.
TO GROUND BUS 6 |16 alIC.PL (IF USED)
9 | mep |CRi.PL T1F USED}
TRANSFORMER CONNECTIONS SQUHRE D CDMPHNY
SDURCE | PRINARY [SeconpARY] JUMPER TITLE_ISOLATION UNIT
440/460/480 |HI TQ R4| X1 TD X2 H2 TD H3 {5IZE 5) 125=-200 HP
220/230/240 [HI TO HA| X1 TO X2 [HI TO H3, HZ TO H4
19272007208 [HI_TC HA[ X1 TO X3 [HI_TD H3. HZ TO Hd CLASS. TYPE FORM SER.
srEhOCE | BBO4- 10, 1) inrs oo o - .
o T | MASTER] =
el 4on R I1.3. -
== S— == F .
A B C D E F G H 1 J K L M N 0 P Q R 5 T




ISOLATION CONTACTOR {IC}

L
L2
L3

POWER BUS (IF USED)

(IF USED)
PL

208

¢
Lo il < Ti 4
A0S e I l"’ o =y TRIM MTD. EGUIPHMENT
FREQUENCY <L2 O {} oT2 5, J0 2 M _MTD, | 13
A R " HOTOR 1% ¥ :rE
(T1.72,T3) 1Ic
L3cr i} < T3 5
CTE 12
FROM ADJUSTABLE 13 3
FREGUENCY CONTROLLER p— RS o G e . 8
! !
L L2 jcTe ' T
5 H2 %2 ) 201 3 11
3 ! H
7 H) : |
Fu2 FUs 5 h
]
2
1 460V 2 1 Tl T2 %
HOY a5 hz) TiHe l }_Lj ] 10
I
] ]
— | ELEMENTARY FOR )
'TA ! NE CONTACTOR | 1111
m e TTTT ;
3
(X314 p(x2 NOTES: ?
2 = Gho [\ LOCATED IN ADJUSTABLE
. FREQUENCY CONTROLLER
(IF USED) L} () INDICATES TERMINAL NUMBER
5 L ON DEVICE 8
460V TRANSFORMER CONNECTIONS
e £\ SHOWN. FOR OTHER VOLTAGES.
SEE TRANSFORMER CONNECTION
TABLE.
L0 7
l LI
2 [F@3 Ji2
B
| 5]
L7 &
1 2
I3
WIRE TABLE [ ]
ke | SLZE I 5
il EVICE DESIGNATION |
2 |'"&B|
R B —
DTl .
S AR - e
s, 1T, ,CRI
Ic 80 LATLCRI,
s ADMISTABLE 3 Ren
T7 7 (FREQUENCY GROUND BUS- 16 c. 18
Ic CONTROLLER A el CAD SYSTEM ORIGINAL,
Py SN T AL GNDS ARE WIRED DO NOT GHANGE MANVALLY. 3
GNO * 10 GrRouND BUS 6 |16 or|1c.PL (1F UsED)
9 |Rep |CRTLPL (IF UsED)
TRANSFORMER CONNECTIONS SquHRE D EDMFH NY
2
SOURCE PRIMARY |SECONDARY|
VOLTAGE INPUT | OUTPUT NLERER TITLE ISOLATION UNIT
13074607450 | Hi_T0 A %1 10 X2 HZ 70 A3 ISIZE 6] 250-300 HP
220/230/240 | H1_T0 Ha| X1 _TO %2 | A1 10 W3, Hg 10 Hd
19272007208 [HI TO H4| X D X3JHI TO H3, HZ TO H4 CLASS__ TYPE FORM ____ SER. |
wrevce [3804-10. 11 e | i MASTER[
e 11.3.6 X
| XA TN ] oo e ! .
A B [ D E F G H 1 J K L M N 0 S T ;.

I1.3.6




4
| __ BYPASS CONTACTOR (BC)

{TF USED) o
FUA 3t
——() : H—-:H’_"__\xho“
Fus G oL
I A
FRM | ) | O™ = il (o072} To Mator
NAINS | L2
' NN X
—0 oIl ] \X\_on
Ic
1 O i}
FROM
ADJUSTABLE
FREDUENC Y
CONTROLLER
(T1.72.73)

WER BUS (IF USEO)
Ll —g——-——-—-

e e e
] H * : L
:L & HH L
(1F usepIFu4] |FUS| | Fus) | il | R |
¥ v & 1 °N.
1l MY 2ty PN
om=d ] Rwwmy § g}
1 LT T [ ] ll
=
v

POWER
(IF POWCR

TERM L BLK, sS
BYSINOT USED) (REAR VIEW)

Jit
10 (IF USED)

CIRC UIT P

BREAKER '3 "

ol S

I5ﬂ—}'f—°—
(x2) oty
Ti 2 T3
{IF USED) NOJES:
b LOCATED 1N ADSTABLE
pOERSER FREQUENCY CONVROLLER
() INDICATES TERMINAL NUMBER
ON JEVICE
460V TRANSFCRMER CONNECTIONS
A\ SHOWN. FOR CTHER VOLTAGES.
SEE TRANSFORMER CONNECTION
TABLE. =
/ B8
23
[
#14 WIRE 24 [FUs J—
4
WIRE TABLE 51
SIZE 3
v | 6
5| ano IDEVICE DESIGNATION 7
boLom B
| EXISTING 9
2 NUNBERS 10|
3 ON IC AND BC =]
10 ]
Gt : lasfien —
OUENCY RED |IC, 1
———» CONTROLLER & CRILTB o
7 Cr2,78 —
crI st H R8s a
. 14
i} 2 W 10 1B.SS 131 Rl
1 TB.SS
12 8.SS
cr2 22 1o GROUND BUS :3 W'r'ﬁr' .CR2,SS
I 4 TaL oS ate e | 13 | |Bals. TRl cR2.R DONOT CHANGE MANUALLY.
G0 ° 10 oD BUS 17 BC. T8 =
18 BC, T8
bl |Ez
TRANSFORMER CONNECTIONS 21 ?E'E.?é SQUARE D COMPANY
1o ———3 SOURCE | PRIMARY |SECONDARY JONPER 23 1T.Fua
'7_1_ 1C5 O JUEQAM VOLTAGE INPUT QUTPUT 1T FU3 TETLE ISOLATION AND BYPASS UNIT
-———3
FREOQUENCY 44074602480 [H) TO H4 [ X1 TO X2 H2 10 H2 (SIZE S) 125-200 HP
BCT m‘-gﬁ_ , CONTROLLER 22072307240 |HI_TO WA | X1 T0 %2 | A1 _TO H3. H2 10 Ha :g 16 GASS.PL UIF Usco)
18 e 19272007208 |Ht 10 HA ) X1 10 %S [HI 10 H3, B2 10 H4 ED : CLASS, TYPE FORM SER.

ol o
oo

TRIM MTD., EOUIPMENT

23 460V 24

(HI]I (H3) (H2) tHe)
1 15
1x3)% dxzip 12
2 Toos
GO

T

| VISION X ST

L M

11.3.7




I FOWER, TERM. BLK. SS
(IF POHERDEUSINOT USED) (REAR VIEW) ©
POWER BUS (IF USED) '
— — L M
BYPASS CONTACTOR_(BC) e K
i IR T '. =
— [ o (IF USED) Fus| JFus| |Fus| | H |
I ¥ ¥ P & ] T, T |
Be ‘I H : II T0 (IF USED)
1 FROM - -
AC i Q725 10 MOTOR ' clRcuIT B
MAINS — BREAKER 3 s E—
o : -
T 013
1c 7 = .
| O i} ;? SP I ) Al . A g TRIM MTD. EQUIPMEN 13
4 J fLoee L3 [+)
g P U £ T T T wlINT T IRCRE
CONTROLLER " = 2l 2 s HOT 135 He) fibs)
(11.712,73) 1 2
T —— R ! L)
lcre : 5 R 1
2 [} mumUL 8
8 | I 4
FU2 4 ! 1 g 1l
3
. : - |E .
tH1y L | e
| I 3
] ELEMENTARY FOP | F] 10
| 1 i
eyl s
x2)
o ey I
o b1 1 |. 9
Ful (IF USED) E—. [ NOTES:
PL /N LOCATED IN ADJUSTABLE ™
bt POWER # '?’z 3 FREOUENCY CONTROLLER i
I A ] on () INDICATES TERMINAL NUMBER
sS ON DEVICE 8
DFF A 8} (6}
AFC
o 460V TRANSFORMER CONNECTIONS -
i = B on S e it AN
| TABLE. )
! T8 J 7
b 23 [Fuz
! #14 WIRE o T
ry
I WIRE_TABLE 51
! 53 5 6
| *5° |40 IDEVICE DESIGNATION 7
— | + s
[ 1 EXISTING ]
o 2 NUMBERS Ho
: : 3 ON IC AND BC M 5
pse—t - ) N
4 ADJUSTABLE 4 |16 calIC.T8 [iz]
|_| b FREGUENCY 5 [Rrec [IC.T® T8
——> CONTROLLER 6 CRi. T8 1
NEMA- 6 8 TR.78.55 T3
R 5 BC (3) |contAcToR 9 TR.TB 13— Ful M4 4
| 1t Fon 10 1B.8S
: ELEMENTARY 1 TB.SS
isEE Asove i2 18.SS
" "Bt GROUND BUS 13 FUiCRI.CR2.SS
~ o
TEMA-B 15 GND BUS.!T.OL..CRI,CR2,TR CAD SYSTEM ORIQINAL.
eR2 22 1C @) | contactor T ALL GNOS ARE WIRED | |2 Ic.78 DO NOT CHANQGE MANUALLY. 3
— | H# FOR T0 GROAD BUS 17 BC.TB — Lol A
ELEMENTARY 1 8c.18
— R SQUARE [) COMPANY
0 N
TRANSFORMER CONNECTIONS 2) BC.CRI Q D
g~ SOURCE. | PRIVARY [SECTNDARY] - feng 2
i AU TABLE YOLTAGE INPUT | OUTRUT JUMPER 24 1TFU3 TITLE ISOLATION AND BYPASS UNIT
B:.T. Ics R ESEPSSEEEYR 44074607480 |HI_T0 M4 | X1 10 32 HZ2 T0 H3 = SR — (SIZE 6) 250-300 HP
220/230/240 |HI TO H4 | X1 7O X2|HI TQ HI, HZ2 TO H4 16 GA ' u
o] s (15272007208 [ AT Y0 ma | X1 T0 X3 [ A To 73, #z Toma]| 'S [RED [TRPL (IF USED) CLASS__ TYPE FORM sER. |
wrthce | 5B04-10. 11 [ om: EXE o MASTER| »=r
METT ASSEM. 3 8 «
wEY | DaTE RENTSION TESCRIST IO By | BP0 MO 1
A B C D E F G H 1 J K L M N 0 S T s




PoveR bus (IF useD)

SS
[REAR VIEW)

Lt
TRANSFER CONTACTOR (TC3 L2
— L3
— e &
sio il O(—on
oL
R N (IF USED)
| REMOTE (520 | % T2) TO MOTOR U
zEhTE L O(— p
TC oL 13 Ik
S5O i} (—o73 5 _}_ s
IC : I7_I s| 2 s3 1 2 3
: TRIM MTD. EQUIPMENT
[ T4 s Ig 333 1
, == =
AOWUSTASBLE Ic 21 22
f— 23 e6OV 24
FREOUENCY { 2 Om—]
CONTROLLER —I % I HDY (13 S k2) TH4)
(T:,T2,T3} Ic
30 i} ? T _—r
FROM REMOTE POWER_~ ISDLATION CONJACTOR (IC) e i
&l ix3)é stxanp 3
Fu2 Fus " Zao
a
23 24 5o
{H1} (H4) (%2) 10
i A T 2 T
1isv] s
[X3) & 9(X2)
i 1)
Fur (IF USED) NOTES:
~ HREAIER AR
POWERSEN e "E
ss (; INDICATES TERMINAL NUMBER
FF ON DEVICE
g3 MTE  LINE 460V TRANSFCRMER CONNECTIONS
— T [\ ShoWN, FOR CTHER VOLTAGES,
ol SEE TRANSFORMER CONNECTION
Lo TABLE.
o
I 1 I
[
[
T
T WIRE TABLE
- wine | SLZE
I o | AND (DEVICE DESIGNATION
b—] f—tt— COCOH
o | EXISTING
Vo 2 NUMBERS
1 3 ON IC AND TC
- - 10
= AOMISTABLE 4 |16 oAl IC.TB
12 FREQUENCY 5 |'rgp |IC,TB
=) CONTROLLER & crl,T8
H R
R e oL 9 .8
} 21 W 1c 10 Tals8
y | 1 10.58
< i2 18,85
R2 20 }s . TS 13 FUI,CR1,CR2,55
—clu Ly Tc -— 1 & BUS. 1T.0L.CRI .CR2,TR CAD SYSTEM ORIQINAL.
e ALL GNDS ARE WIREO :g.’ %;g DO NOT CHANGE MANUALLY.
TO GROUND BUS 15 <
B (&g SQUARE T) COMPANY
TRANSFORMER CONNECTIONS 2i Tc.6R1 . q D
o ———» SOURCE, PRIMARY |SECONDARY] ” §§ %?Eﬁg
7 1 ADJUSTABLE YOL TAGE INPUT | QUTPUT <JUKFE 21 ITIFO3 TITLE ISOLATION AND TRANSFER UNIT
1 ot e
rci ch *( FRECUENCY £a07a607450 |HI_TO HA| X1_T0 %2 HZ TO HS (SIZE 5] 125-200 HP
I T, O 220/236/240 | HI_TO WA %1 T0 xg | Wi 10 13, Ho tima]| '3 |6 Ga[g8.FL {IF USED)
s 4 19572007208 [HI_T0 HAT X1 10 %3 [AL To A3, He to ma]| '3 | RED |TR.PL (I CLASS____ TYPE FORM SER.
| areoce [ gB04-10, 11 I e 5 oa s L . . MASTER| =
I MEXT NSAFM. J 26 8 | | 3 g ;
E DATE PEVISION TE SCFIPTION 0 i ) )
A B [ D E F G H 1 J K L M N 0 S T




SS
(REAR VIEW)

- O
— L POYER BUS (1F USED) -
TRANSFER CONTACTOR {TC) L2 )
I L3 4
I Jc —
510 1} ot i —
— FROM 1c
REMOTE  ¢52 O H ©T2) TO MOTOR =0
— POWER
Ic 3 13 15 —
530 o3
o s3 i | 2 3
ic [}
|| — — i :?: __— :?: -?: &= TRIM WID. EQUIPMENT 13
ADJUSTABLE Ic & °
FREGUENGY 4 2 G fd | L AL 3 eov 24
CONTROLLER = = HDY (13 SPk2) T(HO)
(T1,72,73) 1c 12
3 T T e e S e e b e q
o L lete } = I
FROM REMOTE POWER  ISOLATION CONTACTOR (IC) 3 w2 o2 ! 7 @ 24
1 3 L]
: Hi " : 1 i (x31d bixalg 8
3 | L 3 ] = GO ]
LT : 2
T ) ]
: ! 3
z
. ELEMENTARY FOR t
n é i. NEMA-6& CONTACTOR ‘! r 1 L
1Y 18 " .
(X319 ¥{x2)
x1)
s
=35 4] e 1] 0
Ful E NOTES:
D 2 S N e 7)
POWERgON i T2 3 € 15
ss (y INDICATES TERMINAL NUMBER
oFF ON DEVICE 8
AFC LINE (1) B3 (@) (6)
13 Ol 15 460\' mmsronmsa CONNECTIONS 99 .
= T A s R OTHER VOLTAGES, 5)
' SEELTERANSFORMER CONNECTION
1
[N 7
1 [} 1
1
v
[
P WIRE TABLE
I SIZE 6
T WIRE| b [DEVICE DESIGNATION
——— N0 eoLor
N i EXISTING
I 2 N MBERS
Do 3 ON IC AND TC
oo & 10 s
(] AD.AISTABLE 4 |16 GA|IC.TB
12 FREQUENCY % | reD [IC.TB
==) CONTROLLER 6 CRI,TB
Ic a R
it “:z 8 X 9 RTB A
I 21 ) omucron 8) 73 10 1888
ELEWN‘AR\' 3] 1B.SS
=400 i3 FOiCRI cR2,5S
GROUNO BUS Fa
CR2 II: 3) 8) by e —— :é r's:Tn 8US,IT,0L,CRILCR2,TR CAD SYSTEM ORIQINAL.
| 22 1 = ALL GNDS ARE WIRED 16 1C.78 DO NOT CHANGE MANUALLY. 3
|ELH€W N0 * 1o GrawND BUS i L
2| |
6 R TRANSFORMER CONNECTIONS 2) }‘gggé SQUARE ) COMPANY
e k 2
R R’ CONDARY
7 lci TR A R ol it JUMPER % TFos TITLE ISOLATION AND TRANSFER UNIT
'rcl ICS . LR, " 44074607480 [HI 10 Hd| X1 70 X2 H2_T0 A3 (SIZE 6) 250-300 WP
J Py PN 220/230/240 | HI_T0 H&| Xt TO X2 [HI_T0 H3, H2 10 Ha|| '3 |16 _GA SS.gL (IF USEQ}
: [T92/200/208 | i Ta na| %1 To X3 [Ai To A3, H2 10 Ad] | 'S | RED [TR.PL (IF USED) Cl.ASS___ TVPE FORM SER. |
wrovomt [8804-10, 11 . IM A MASTER s
MEIT ASSEM = — | O ot
=l L B il
A B8 c D E F G H 1 J K L M N 0 P 0 R S T s




METER

PRANEL

i

]

]

]

:

i

MAIN |
CONTROL !
BOARD 1
|

1

I

I

1

1

1

1

]

i I
I
O k-
A
b H o
o ()
= B
INSTALLED ON FRONT {F—/ 1
—— n
1 o
T
I
' |
I
i
i
i h
| il
r I
]

GENERAL NOTES :

I. LIGHTS AND SWITCHES (WHEN USEO) ARE TO BE ARRANGED IN FOLLDNING ORDER
WITH THE UNUSED PORTION BEING AY THE BOTTOM OF THE F
POWER LIGHT, RUN L DRIVE FAIL LIGHT. INCDMPLETE
SEQUENCE LIGHT, FORHAPD- EVERSE . RUN-JOG. MAN, SPEED,
HAND-QFF«AUTO, HAND-AUTO, START, STOP, F-STOP

2. MAXIMUM COMBINATION OF SWITCHES AND LIGHTS CANNOT EXCEED SEVEN (2.

3. TWELVE (12) CONOUCTOR UNSHIELED CABLE USED ON ALL CONFIGURATIONS,
SEPARATE INDIVIOUAL WIRES USEO WHEN MORE ARE REDUIRED.

~

ALL SWITCH ANO_PUSHBUTTON OPERATORS ARE TO BE ORIENTED WITH (THEIR
LOCATING NIBS TO THE RIGHT (REAR VIEW OF COMPARIMENT) WITH CONTACT BLOCKS
MOUNTED ON TOPSIDE OF OPERATOR

ATTACH TIE ANOHORS USING EXISTING HARDWARE
USE CABLE TIES TO SECURE LOOSE WIRES AFTER
CONNECTIONS ARE MADE.

\—SHORT STRIPPED END OF CABLE.

CABLE ROUTING
ELECTRONICS COMPARTMENT

{REAR VIEW)

CAD SYSTEM ORIQINAL.
DO NOT CHANQE MANUALLY.

SQUARE ) COMPANY

TITLE DOOR MOUNTED PILDT DEVICE

CABLE ROUTING

[1.4.1

CLASS_____ TYPE_____FORM _______ SER. |
wrosoce [8804-10, 11 |'_';1'."::-_87 onre i - MASTER| =
T =T .4 |-
Jrev] oare REVISION TE SIRIPTION b | P90 HO. I
-] C D E F G H 1 J K L M N 0 P Q R S T i




BY

REVISION DESCRIPTION

OATE

e [REV)

A B C D E E
8
: RED o TBI-I
3 —o TBI1-80 (IF Used)
L o TBI-I2 ,
(3= BLoCE o TBI-14
WHITE I
MAN. SPEED
6
GREEN o 1O
START 5
‘\\\\\\\\ho ]:
. ORANGE 18134
C. :
TBI-36
TBI1-84 (IF USED)
TBI-83 (IF USED) 3
S TBI-44
al o EECE TBI1-89 (IF USED)
o] (o)
2
NOTE |
NOTES:
1) (IF/OPTIONS BOARD IS NOT USED,
CONNECT BLUE WIRE TO TBI-44 MOD. NO. SIO
2) “{ERMINALS 71-106 ARE LOCATED ON CAD SYSTEM ORIGINAL
THE OPTIONS BOARD. DO NOT CHANGE MANUALLY.

SQUARRE T) COMPANY

ririe CONNECTION DIAGRAM |
START-STOP., MAN, SPD

CLASS TYPE

FORM SER.___

REF .

8804-3, 1, 10

NEXT
ASSEM

e e

o—
DORG. ND.

PROJ. MNO.

ORN. | OO. |~»'o

MASTER
4.2

SHEET

oF




BY

REVISION DESCRIPTION

g FEV] OATE

A B C D E 5
| RED o TBI-|
3 [::: TB1-80 (IF USED) 8
TBI-12
(873 LA o TBI-14
WHITE o o =
MAN. SPEED
GREEN o TB1-40
START
6
;
o ORANGE w G/
[:: TBI1-36 5
. TBI-84 (IF USED)
STOP TBI-83 (IF USED)
: TBI-44 4
a T o =, 21 TB1-89 (IF USED)
(o) (o)
F. sToP NOTE | 3
T RED/BLK D
o o)
2
WHT/BLK S
NOTES : MOD. NO. FI0
1) WFE OPTIONS BOARD IS NOT USED.
CONNECT BLUE WIRE TO TBI-44 DO(::;?T ?HSATNEé ?;:":':LLLY
2) SFJERMINALS 71-106 ARE LOCATED ON — —
THE OPTIONS BOARD.

SQUARE T) COMPANY

TiTee CONNECTION DIAGRAM
START-STOP . FAST-STOP . MAN. SPD

CLASS

TYPE FORM SER.

REF. 8804-3,1, 10
TEXT

B | [ MASTER

PROJ, NOD.

hE2D 11.4.3

SHEET

oF




BY

REVISION DESCRIPTION

1o [REV] OATE

vyl

A B g D E F
RED
| o TBI-1
} E TBI1-80
8
( BLACK TBI-12
(3 © TBI-14
| WHITE
o TBI|-2
MANUAL SPEED
TB1 -84 7
AUTO HAND TBI-83
/ TBI-44
H BLUE
—a L O TB ~89 6
A GRN/BLK
') o o[ TBI%9 |
5
H ORG/BLK
a—t_=o 2 TBI~-16
[ A RED/BLK
O o o TBI-78
4
START
TB1-87
als
: STOP,
GREEN
TB1-40
o o
2
ORANGE —\
TBI1-34
WHT/BLK
o TB|-22
MOD. NO. AIO
NadfEs CAD SYSTEM ORIGINAL
; DO NOT CHANGE MANUALLY.
M5 TERMINALS 71-106 ARE LOCATED ON
THE OPTIONS BOARD.

SQUARE T) COMPANY

riTie CONNECTTON DTAGRAM
HAND-AUTO . START-STOP . MAN, SPD.
CLASS TYPE FORM, SER

REF. 8804-3, 1, 10

D_Agém | DATE REL. |ORG. ND. MASTER[

Il 11.4.4 i




BY

REVISION DESCRIPTION

OATE

s [FEV)

A B C D E F
RED
o TBI-1 8
TBI-12
.
(
BLK
GA—— o TBI-lL4
WHT
o TBI-2 6
MANUAL SPEED
QFF TB1-84
HAND 4  AUTO 2
TB1-83
"y TBI-44
TB1-89
I GRN/BLK 4
ot T o TBI-9I
o O
. B RED/BLK 3
—o%, o0————o TBI-78
2
WHT/BLK
o TBI-22
ORG
¢ TBI-34 MOD. NO. HIO
CAD SYSTEM ORIGINAL
DO NOT CHANGE MANUALLY.

NOTE :

) TERMINALS 71-106 ARE LOCATED
ON THE OPTIONS BOARD.

SQUARE T) COMPANY

8804-3,1, 10

Ti7Le CONNECTION DIAGRAM
HAND—OFF—-AUTO. MAN. SPEED

CLASS TYPE FORM SER.,

|QEF.
NEXT
ASSEM

|PRou. M.

T [ =™  MASTER
T T 11.4.9




BY

REVISION DESCRIPTION

e [FEV] OATE

“oud

A B 2 D E F
FOR REV
Rl 8
r -~
AN
i ~ R ORG/BLK
| ——© o——o TBI-27
|
] [Z TBI-80 (IF WSED) 5
| TBI-12
| RED
| s TBI-I
I (1)
|
I 6
(2) BLK
| RI+———0  TB| W4
1 ' hall TBI%2
| MAN. SPEED NGTs &
| BLUE
: o\ TB1-89 (IF USED) 5
| START TBl1-44
! o T o TB1-83 (IF USED)
i TBI1-84 (IF USED)
f °
| 4
[
' sfop
[ TB1-36
| T GRN
) e] TB1-40
| L 3
| ORG
| o TBI-34
I F. STOP
! R iE
- o1 o — ' — T81-3 2
/ o / ‘l/0
NOTE | -
WHT/BLK [‘O
TBI-22 MOD. NO.’S SI0
OR FIO AND FI | [
NOTE » CAD SYSTEM ORIGINAL
1) IF FAST STOP IS USED, JUMPER DO NOT CHANGE MANUALLY.
FROM TBI1-3 TO TBI-22 IS — ———
REMOVED AND DOTTED CONNECTIONS

ARE MADE.

2) IF OPTION BOARD IS NOT USED CONNECT

BLUE WIRE TO TBI1-44.

SQUARE T) COMPANY

TITLECONNECTTON DIAGRAM FOR-REVY
START-STOP.FAST STOP MAN SPD

CLASS TYPE

FORM

SER.

REF.

8804-3,1,10

HEXT

PROJ, NOD.

DA’
DRN. oo. APP’D

MASTER
4.6

SHEET

oF




BY

REVISION DESCRIPTION

OATE

s [FEV)

*Oug

RUN  JOG
BLU/
_ r BLK 8
T TNy TBI-87 (IF USED)
' ~ J | GRN/BLK
| 0 o TBI-79 (IF USED)
| GREEN
| O TB1-40
RED 7
I | o TBI-I
|
| (n [2 TB | -80 W IFWUSED)
| TBI -T2
I 2) BLK
(I o4+———0 Tl - &
| | WHT
| B2
| MAN. SPEED
[
! 5
: N START
| ﬁ ol n TBI-36
ORG
[ o—————J;Z TBI-34
: 4
| SI1.0P —— NOTE 2
| BLUE /
| TBI1-89 (IF USED)
[ oV o TBI-44 =
' TB1-83 (IF USED)
|
| F sTOP TBI1-84 (IF USED)
|
RED/BLK
N— |7 — a1 o 5 — — TBI1-3
74 //d/" _(O 2
O
NOTE i
WH/BL —1\0
TBI-22
MOD NO‘S SI10 OR
FIO AND JI |
T?T%‘ FAST STOP IS USED, JUMPER CAD SYSTEM ORIGINAL
Frol o102 70 T81-95 1S DO NOT CHANGE MANUALLY.
REMOVED AND DOTTED CONNECTIONS

2)

ARE MADE.

IF OPTION BOARD IS NOT USED,
CONNECT BLUE WIRE TO TBI-44.

SQUARE T) COMPANY

TITLEONNFCTTON DTAGRAM RUN JOG,
START-STOP . FAST STOP . MAN. SPD

8804-3,1,10

REF.

NEXT
ASSEM
PROJ. MO

DRN. oo. APP’D

CLASS TYPE

ORG. ND.

FORM SER.___

M%STERSPEET




BY

REVISION DESCRIPTION

OATE

1T [REY

FOR REV
e
R ORG/BLK
N o—l o
RUN JOG
BLU/
| R BLK
S J
————o

GRN/BLK
O

GREEN
RED

O

|
() [::;
(2] BLK
(3)O4——==0
1

WHT
O

MAN. SPEEDR

START
a o

ORG
< ©

STOP
Wi BLUE

o o

Q

F. STOP
RED/BLK
L, al o = 0

awd

WHT/BLK

—_—l g — — e — — — — — —_ —_ — = = = — 4 4

NOTE -

N IFAFAST STOP IS USED, JUMPER
FROM TBI1-3 TO TBI1-22 IS REMOVED
AND DOTTED CONNECTIONS ARE MADE.

2) IF OPTION BOARD IS NOT USED,
CONNECT BLUE WIRE TO TBi-44.

TB1-89 (IF USED)

TB1-44
TB1-83{(1IF USED)

TB1-84(IF USED)
B!1-3

TBl1-22

8
TB1-27

.
TB1-87 (@F USED)
TB1 -798 IF JUSED)
181440 &
T8~
T8/ -86 (IF USED)
w2 .
T81-14
T81-2

4
TB1-36
T81-34

—— NOTE 2
3

MOD. NO‘S SI0 OR FI10
AND B 1

CAD SYSTEM ORIGINAL
DO NOT CHANGE MANUALLY.

SQUARE T) COMPANY

TITLE CONNECTION RAM FOR-REV
RUN-JOG, START-STOP . FAST STOP,MAN SPD .

CLASS TYPE FORM SER.___|
BEr 8804-3.1.10 ui\ggm | DATE REL. |DRG. ND. MASTER SHEET
HERT
mm- ORN, |cm.|PPP‘D ||.4-8 =3




BY

REVISION DESCRIPTION

;e [FEV] OATE

A B c D E F
TB1-23
BLK/
WHT
TB1-24
TB1-105
POWER
ON
] TB1-43
o] TBI-106
TB1-85
POWER ON -MOD. NO. PI6
RUN -MOD. NO. RI6&
DRIVE FAIL -MOD. NO. Fl6

NBTE:

| J'"EERMINALS 71-106 ARE LOCATED ON
THE OPTIONS BOARD (IF USED)

INCOMPLETE SEQ.-MOD. NO. Sl16

CAD SYSTEM ORIGINAL
DO NOT CHANGE MANUALLY.

SQUARE T) COMPANY

T1TLE CONNECTION DIAGRAM

000K MOUNTED PILOT | TGHTS

CLASS TYPE FORM SER.

REF.

8804-3,1,10

ORMN. | OO. |AFP‘D

[ORG. MO MASTER SHEET
I1.4.9




MANUAL SPEED. START-STOP

fmmmm—— - .
! OPTIONS !
A |
CONTROL STATION | _ASS'Y |
(REAR VIEW) , (1F "USEDI i
I 3
} 3
l 1
MAN. SPEED i i
I I
| 1
] ! T
l 1
| 1
() ! |
| 1
l i

2) ' N
(3} A :gq: .
I g§ [}
2 ) 14 | |
| |
l 559 ¥
l |
| 1
I g? L
I : 1
! 1
START X i
I 1 I
: | Lioel
4 34 (R - NpEapaa———

o—
STOP
I 0]
29

ADJUSTABLE FREQUENCY CONTROLLER
(FRONT  VIEW)

MAIN CONTROL BOARD
TBI

LOw LEVEL .CONTROL, WIRING. THESE CONDUCTORS MAY BE ROUTED IN THE
SAME RACEWAY. MATNTAIN 3 SEPARATION (CONDUIT) OR 12" SEPARATION
(WRAY) FROM OTHER TYPES OF POWER OR CONROL WIRING. ALL CONDUCTORS
#)8 AWG(MINIMUM, SHIELDED CABLE TO BE JACKETED. GROUND

0 ) U
SHIELD BNLY 4WHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE .

OTES:
& IF‘DPTIDN B0ARD NOT USED WIRE DIRECT TO T8I-44

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.

SQUARE ) COMPANY

TITLE CONNECTION DIAGRAM TYPE CA-3|

REMOTE OPERATDR STATION

CLASS_____ TYPE FORM _______ SER.
I REFERENE [ 2804-3,1, 10 :’Ijs"s'" SATE ML . MASTER[ ™
e e — = n.s.r |-
Ry | oA REVISIO OESRIPTION BY| PO M. |
b E F G H I J K L N 0 0 R S T

10




MANUAL SPEED, STOP-START,
"RUN" PILOT LIGHT

¢
)
53]
2 g 14
- AuN
’iﬁ -

CONTROL STATION
(REAR VIEW)

MAN. SPEED

ADJUSTABLE FREQUENCY CONTROLLER
(FRONT VIEW)

MAIN CONTROL BOARD

J

EERRAN PP A TP

LOW LEVEL CONTROL, WIRING. THESE CONDUCTORS MAY BE ROQUTED IN THE
SAMEL RACEWAY . MAINTAIN 3" SEPARATION (CONDUIT) OR 12 SEPARATION
(TRAY) FROM OTHER TYPES OF POWER OR CONROL WIRING, ALL CONDUCTORS
E 18 AWG MINIMUM. SHIELDED CABLE TO BE JACKETED. GRQUND
SHIELD ONLY WHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE.

TES
& IF‘OPYION BOARD NOT USED WIRE DIRECT TO TBI-44

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.

SQUARE ] COMPANY

TITLE CONNECTION DIAGRAM TYPE CA-41

REMOTE OPERATOR STATION

11.5.2

CLASS____ TYPE FORM SER.
rererence 13804-3,4, 10 e T MASTER] >
* |61 il EZ -, I . 5 . 2 *
wv | s REVISIaY OESRIPTION ma
c 5] E F G H I J K L M N 0 Q R 8 T .




MANUAL SPEED. STOP-START.
HAND-AUTO

CONTROL STATION

(REAR VIEW)

ADJUSTABLE FREQUENCY CONTROLLER
(FRONT VIEW}

11.5.3

MAN. SPEED MAIN ooyuarlnu. BOARD
1 ] (8]
] -
o
m
(2) 13
(3)
2 4
:, 12
AUTO HAND
/ I
89A a9
—a |
o 34
I3 22 10
7 )
2
N 9
N
N
START 8
40N\ 3
7
sYop
89A
6
5
~
4
LOW LEVEL CONTROL, WIRING. THESE CONDUCTORS MAY BE ROUTED IN TE
SMUECRACEWAY. MAINTAIN 3¢ SEPARATION (CONDUTT) R 127 SEPARATION CAD SYSTEM ORIGINAL. S
(TRAY) FROM OTHER TYPES OF POWER OR CONROL WIRING. ALL I:ONDUI:YORS DO NOT CHANGE MANUALLY.
10 B 18 WG MINIMUN . SHIELDED CRBLE R0 BE " JACKETED: “GROUNG —
SHIELD.ONLY WHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE.
SQUARE J] COMPANY
2
TITLE CONNECTION OIAGRAM TYPE CA-42
REMOTE_OPERATOR STATION
CLASS____ TYPE FORM___ SER. __
mreecs [8804-3,1,10 [ ge |m"“' e MASTER|
e T I N 11.5.3 “
REv | GATE REVISIaY OESRIPTION av] PROS MO, | |
D E F G H I J K L M N [o] Q R 15 T .




— MANUAL SPEED.START-STOP, <t
FORWARD-REVERSE .
] ADJUSTABLE FREGUENCY CONTROLLER
I (FRONT VIEW) le}
CONTROL STATION .
— (REAR VIEW) —
| MAN. SPEED MAIN co_r»glm. 80ARD
— T T—"
- == v
_8_7
{2) 13
13
2 ,_1 14
[ 12
REV Fwo
I
27 10
22 T —_
9
START 8
40 : 34
o—
7
sTOP
0}
i)
6
5
~
4
LOW LEVEL CONTROL WIRING. THESE CONOUCTORS MAY BE ROUTED IN THE
SAME RACEWAY. MAINTAIN 3" SEPARATION (CONDULT) OR 12° SEPARATION CAD SYSTEM ORIGINAL.
(TRAY) FROM OTHER TYPES OF POWER OR CONROL WIRING., ALL CONOUCTORS DO NOT CHANGE MANUALLY. 3
0_BE AWG MINIMUM. SHIELDED CABLE TO BE JACKETED. GROUNO —
SHIELD owur WHERE SHOWN. INSULATE OTHER END OF SHIELOED CABLE.
SQUARRE I) COMPANY
NOTESS:
(@ IF OPTION BOARD NOT USED WIRE DIRECT TO TBI-44 2
TITLE CUNNECTION BIAGRAM TYPE CA-43
REMOTE OPERATOR STATION
CLASS. TYPE FORM ______SER.
REFERENE | 8BD4-3,1,10 “:'8?'- DATE w1, o, he MASTER| >
P [ e, F P .5.4 -
REv. | DATE REVISION OESRISTIO: By | PRV, MO,
[ D E F G H I J K L N o Q R 5 T .1




MANUAL SPEED ,START-STOP.
RUN-JOG

CONTROL SYATION
(REAR VIEW)

MAN. SPEED

(;@
(3)
2 g 14
T
JoG  RUN

START

ADJUSTABLE FREQUENCY CONTROLLER
(FRONT VIEW)

LT,

MAIN CONTROL BOARD
Bl

LOW LEVEL CONTROL WIRING. THESE CONDUCTORS MAY BE ROUTED IN THE
SAME JRACEWAY. MAINTAIN 3" SEPARATION (CONDUIT) OR I2"

(YRAE) FROM OTHER TYPES OF POWER OR CONROL
SHIELDJONLY WHERE SHOWN .

NOT

O

SEPARATION
WIRING. ALL CUNDLSCTDRS

18 "AWG MINIMUM. SHIELDED CABLE TO BE JACKETEO. GROI

E
Ilé OPTION BOARD NOT USED WIRE TO TBI-44

INSULATE OTHER END OF SHIELDED CABLE.

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.

SQUARRE ] COMPANY

TITLE CONNECTION OIAGRAM TYPE CA-44

REMOTE OPERATOR STATION

CLASS___ TYPE FORM ____ SER. ____
Wt |8804-3,1,10 I:nlla?. TATE . . e MASTER[
I [ e . 11.5.1 -
By | T REVISIa OESRISTION o
D E F G H I J K L N 0 S T




MANUAL SPEED,START-STOP,
RUN-JOG . FORWARD-REVERSE

MAN. SPEED

el
@
(3)
2 g 14
)
J0G RUN
40 7
22 G
79

CONTROL. STATION
(REAR VIEW)

ASSY
(IF USED)

|
]
[}
[}
t
'
]
1
1
]
1
1
1
i
1
1
1
1
:
REV FWO 1
1
1
1
1
1
1
1
1
1
1
i
'
1
1
1
i
1
I
[}

AOUUSTABLE FREQIEMCY CONTROILLER
(FRONT VIEW)

MAIN CONTROL B8OARD
B

—

— 1

Y

sTOP START
89 5 3¢
) o
™
LOW LEVEL CONTROL WIRING, THESE CONOUCTORS MAY BE ROUTED IN THE
gl WIS SN Lsdh 8 T i, CRD STeTeM OGIAL
AY) FI TH| PE & .
TO BEL#)8 AWG MINIMUM. SRIELDED CABLE TO BE JACKETED. GROUND DO NOT CHANGE MANUALLY.
SHIELDJONLY WHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE.
oTE; SQUARE ) COMPANY
&% oprioN B0ARD NOT USED WIRE DIRECT TO TBI-48
TITLE CONNECTION DIAGRAM TYPE CA-él
REMOTE OPERATOR STATION
CLASS TYPE FORM ______ SER.
wooer |sgoa-3,0,00 PR [ e MASTER| >~
N AT, Aph ke A APro; | | . 5 . 6 -
REV_| DATE REVISION OESRISTION pr] PR MO | |
C D E F G H I J K L M N 0 o] R S T

11.9.6




MANUAL SPEED.START-STOP,
FORWARD-REVERSE . “RUN" PILOT LIGHT

CONTROL STATION

ADJLISTABLE FREQUENCY CONTROLLER
(FRONT VIE'W)

MAN. SPEED (REAR VIEW)
LSS T T 1 MAIN CONTROL. BOARD
! c’))puous i) 0
| P.W.B. T
() b stégm !
IF U
!
) 4 P |
1
[z} 1
33 \
1
14 \ T
|
1
1 1
1
1
REV FWO RUN )
i
)
!
43 24 1
1
22 27 I
4T |
!
!
N !
!
1
1
!
L
sToP START
®
89 36 —T_ 34
LOW_LEVEL CONTROLZDNWIRING, THESE CONDUCTORS MAY BE ROUTED IN THE:
i ek oritn Tontc e SelSh LR [CRRO T, 0 8 AN, DONOT CHARGE. MANVALLY
W Ll INDUI Al ANUALLY.
TO BE #i8 AWG MINIMUM, SRIELDED CABLE TO BE JACKETED , GROUND — MANUALLY.
SHIELD ONLY WHERE SHOWN . END OF SHIELDED CABLE.
NOTE: SQUARE ) COMPANY
(@ IF OPTION BOARD NOY USED WIRE DIRECT TO T81-44
TITLE CONNECTION OIAGRAM TYPE CA-62
REMOTE OPERATOR STATION
CLASS____ TYPE FORM SR,
I ot [2804-3, 0,10 2T PATH - MASTER[ ™
la_:o—r-u ko | . 5 . 7 *
pev,| CATE REVISIO OESRISTION Br] PRoe. Mo
c 5] F G H I J K L M N 0 Q R S T




MANUAL SPEED,START-STOPR,

RUN-JOG,

“RUN" PILOT LIGHT

CONTROL STATION

ADJUSTABLE FREQUENCY C

(FRONT VIEW)

MAN. SPEED (REAR VIEW)
1 e —— - _
! oPTIONS
I P.W.B.
fes | _ASSTY
| IF "USED)
I
1
(2) 1
(3} I
I
2 14 )
|
!
!
]
I
J0G RUN o 1‘
I
87 !
40 4z 24 1
I
22 !
1
4 79 |
I
1
l
I
1
1
. O _
sTOP START
89 T S 3
87
L & of o o

MAIN CONTROL BOARO
B!

TROLLER

—

]

el

id

LOW LEVEL CONTROLLDWIRING. THESE CONDUCTORS MAY BE ROUTED IN THE
SAME/RACEWAY. MAINTAIN 3~ SEPARATION (CONOUIT) OR |27 SEPARATION
(TRAY) FROM OTHER TYPES OF POWER OR CONROL WIRING. ALL CONDUCTORS
TO S8E #8 AWG MINIMUM. SHIELDED CABLE TO BE JACKETED. GROUND
SHIELD ONLY WHERE SHOWN. INSULATE OTHER ENO OF SHIELDED CABLE.

OTES:
& IF OPTION BOARD NOT USED WIRE DIRECT TO TBI-44

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.

SQUARE ) COMPANY

TITLE CONNECTION DIAGRAM TYPE CA-63

REMOTE OPERATOR STATION

CLASS_____ TrPE__FORM ____SER. ___

I werpext  [3804-3,3, 10 |:‘1‘3";- . MASTER|
R o ‘ 11.56.8 |-
Fev,| DATE REVISIO OESRISTION Br] PROS. MO

c 5] F G H I J K L M N 0 P Q R S T

11.5.8




MANUAL SPEED .START-STOP,
RUN-JOG, FORWARD-REVERSE |
“RUN" PILOT LIGHT
CONTROL STATION
MAN. SPEED (REAR VIEW)
1 ISy 5
! opuows
' PYE
RUN fiac:
t
m ((IF See0)
43 24 :
2 |
13) )
|
2 14 )
7 A— '
-, '
L - |
t
]
JOG RWN REV  FWD '
[}
'
40 &7 :
[}
2 22 |
(o] |
79 27 N I
I [}
!
'
'
'
)
" _-__
sToP START
I .
87
T of ) o
™y

(FRONT VIEW)

2

ADLUSTABLE FREQUENCY CONTROLLER

MAIN CONTROL BOARO

2EEu A amaARE

LOW LEVEL CONTROLWWIRING. THESE CONDUCTORS MAY BE ROUTEOQ IN THE
SAME/RACEWAY. MAINTAIN 3" SEPARATION (CONOUIT) OR 12" SEPARATION
(TRAY), FROM OTHER TYPES OF POWER OR CONROL WIRING. ALL CUNDUCTORS
TO BE #I8 AWG MINIMUM. SHIELDED CABLE TO BE JACKETED. GROU

SHIELD ONLY WHERE SHOWN. INSULATE OTHER END OF SHIELOED CABLE

TES:
65) IF‘OPTIEN BOARD NOT USED WIRE DIRECT TO TSI-44

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.

SQUARE ) COMPANY

[TITLE CONNECTION DIAGRAM TYPE CA-64

REMOTE OPERATOR STATION

CLASS__ TYPE FORM _____SER. __
REFERENt | 8BOA-3, 0, 10 TEML, o W MASTER| =
=" WERT aS5EM, — . 5 ) 9 .
LA L REVISIO OESRISTION B | PROv. M.
B c D F G H L J K L M N 0 R S T

11.5.9




MANUAL SPEED.STARY-STOP,
HAND-AUTO. "RUN" PILOT LIGHT
CONTROL STATION
MAN, SPEED (REAR VIEW)
m
(2)
(3
14
HAN
AUTO / IAND -
) 89A i i
— O
21 34
e
16 22
9]
78
22 N
STOP START
89A _T_'
-|_ e} G/ w
40 34
~

(FRONT VIEW)

ADJUSTABLE FREQUENCY CONTROLLER

MAIN CONTROL 80ARD
TB1

LOW LEVEL CONTROLCWIRING. THESE CONDIJCTORS MAY BE ROUTED IN THE
SAMEJRACEWAY. MAINTAIN 3" SEPARATION (CONDUIT) OR 12" SEPARATION
(TRAYJRFROM OTHER TYPES OF POWER OR CONROL WIRING. ALL CONDUCTORS
TO BE #18 AWG MINIMUM. SHIELDED CABLE 7O BE .JACKETEOD. GROUNO
SHIELO ONLY, WHERE SHOWN. INSULATE OTHER END OF SHIELDED CABLE .

CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.

SQUARRE T] COMPANY

TITLE COMNECTION DIAGRAM TYPE CA-65

REMOTE_OPERATOR STATION

CLASS. TrPE FORM _____ SER.
wroct [8804-3, 1,10 MASTER] >~
e e 11.5.10 |-
REv.| UATE REVISIAN OESRISTION By | PROV. MO
c 8] E F G H I J K L M N [¢] s T

I1.5.10
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NOTES:
1) LOW LEVEL CONTROL WIRING. THESE CONDUCTORS MAY BE ROUTEC

IN THE SAME RACEWAY. MAINTAIN 3" SEPARATION (CONDUIT) OR
12" SEPARATION (TRAY) FROM ANY OTHER TYPES OF POWER OR

ADJUSTABLE FREQUENCY CONTROLLER
{FRONT VIEW)

CONTROI. WIRING. ALL CONOUCTORS TO BE #18 AWG MINIMUM. e -
SHIELDED CABLE TO BE JACKETED. GROUNO SHIELD ONLY WHERE I |
SHOWN. INSULATE OTHER END OF SHIELOED CABLE. | MAIN CCIYNBTIRG. BOARD |
I 1
2) ANY INDUCTIVE LOAD (CONTACTOR, SOLENOID VALVE. RELAY. ETC.) I I
SWITCHEO BY THESE RBLAY CONTACTS MUST HAVE A TRANSIENT I :? !
SUPPRESSOR ACROSS THE COIL. | 4 1
| 5 I
| ] 1
Ea i =] 1
5] !
| :F I
| I
I _"—_-‘I’— I
| P |
I |
| 75 ] 1
I |
| 1
! |
i I
I — i l
MOD. FO8 i
ORIVE FAIL RELAY (DFR} {ﬁ—‘ i )
) I
| I
| I
| !
i), OFR ! !
0-10 VDC FOLLOWER INPUT Fal0) O (NOTE 2) : :
| I
I !
| I
| I
| I
I l
| I
I (
) l
I I
| I
| 1
| I
I (
| I
| I
| |
| I
— NOTE | ) |
9; | |
1 ] (
AUTOMATIC START CONTACT = =i» ) (
(SUPPLIED BY USER) e :
T
+ I
e o e
CAD SYSTEM ORIGINAL.
DO NOT CHANGE MANUALLY.
SQUARARE D COMPANY
L+ 1TLE CONNECTION DIAGRAM OPTIONS BOARD
NON-ISOLATED FOLLOWER
CLASS____ TYPE ___ FORM ____ SER. ___
wrerect [8804-3,3, 10 MASTER| ™~
il I1.6.2 -
DATE REVISIOH DESCRIPTION By | ROV M . .
B C 0 E F G H J K L M N Q S T

11.6.2




vl 1 S 0 N W i | r I H Q9 E] 3 q J E]
"o Crodd [ A% HOTLal8 3] FOTS A8 Tl )
sy, £°9° (| o -
e [HIALSYN FE-v008]  awwaas I
T IS T W03 Jdat TTBSYID
FER0T103 OTLVRNENG
0z¥0ASNIELd0 Wyy9vIg NOILI3NNODD T ILTL
3
ANBdwod O 38unas
¢ "ATTYNANVIN IONVHD LON,0d
IYNISIHO W3L18AS aYD
v
P e k!
i :
] _ (435N A8 Q3IMddNS)
1 ] 10VINOD LavlS J11vnOLAY
(] 1 1 1
I I E]
I | 1 310N —
| I
) i
9 ) L I
l i
| |
I i
I I
L i |
) I
! I
1 l
1 I
8 1 d 1
1 I
1 |
! l
] 1 Fremsm=== b |
6 ] | 126 DQ_ASE- WO¥3 dn YOId
: ! : TE (44) V13§ NNY 3LVLS E.am|/
1 MW 1 irg mmh%zu £ 310N
[R-E —
) I (¥30) AV TIY3 3AIE0
) 1 ! X a1 v 804 “OOW
ol 4 g1
I l
KE_3L0N)
! ! | usy 4
) I - AV (28sY) AVI3Y 3IN3NDIS AYYITIXNY
| f Itg aLon} 86 80S "QOW
) | 1 45¥ 76
i " 3 " Eie ONIWI muﬁ_-bum_%wyaﬁ._ww
1 ION
| | _ @~ 801 "OOW
; i 76
] |
[ | l
el I =H 1 ! f
| \ 1 3
| 50 i 1 i
) &H | ! ; "9ISd 02 SI LNANI_FANSSIUA WNHIXYW "NOILIZNNOD NO JITIS
1 Il ONIANL 3VH Q°C (.02 0)WWG_NOILD3NNDD L@dNI
8l | [ | i et EEE N INANT 83M0T103 9154461 -£
i nlhm.ll I ; ;
! = ! I 1
i = 1 i : 39v1I0A 20 WNHBLX3 N/ AB ¥0 NMOHS &Y LIVINOD
i 4] | 1 | TWNE3LX3 NV A8 300W 01NV 3HL NI G343¥AS 39 Nv) ¥31108iN0J 3HL (£
I ) ] I
I ¥ 1 “ A, “TI103 3HL SSO4IV ¥0SS3IHdENS
' < | d , IN3ISNVEL ¥ 3AVH LSMW S1OVINOD AVI3M 3S3IHL A8 Q3HILIMS
! | 1 i [°213 *AY13Y ‘3ATWA QION3T0S ¥0LOVINGD) QYO SALLONONIFANY (2
\ Ll_E | : auvog A,
— | CUvOd TOMLNDD NIVM | !_rey wolldg | *379v2 030T3IHS 40 ON3 B3HLO 3LVINSNI “NMOHS
_ 1 1 J¥3IHK ATNO dTATIHS ONNOYI “a3L3XIVM 3@ 01 3789vd g30713THS
K e 4 WOWINIW 9MY g1# 38 0L SHOLONGNGD 1Tv “ONINIM TOHINGD
o e Th: (RGE HO ¥3MOd 40 SIdAL HIHIO ANV WONS (AVH1) NOILYNVEIS .21
A MITIOUINGD KONINOAS FTBYLSONOY H0 (1INGNOD} NOILV&EVY3S A& NIVINIVW AVM3OVE 3WYS 3HI NI
w Q3LN0Y 38 AVW SHOLIMONGD 3ISIHL "ONIYIM TGYINQD 1BAIT :Mwhkwb




'I‘?TESQ LEVEL CONTROL WIRING. THESE CONDUCTORS MAY BE ROUTEO
IN THE SAME RACEWAY. MAINTAIN 3" SEPARATION (CONOUIT) OR
12 SEPARATION (TRAY) FROM ANY OTHER TYPES OF POWER OR
CONTROL WIRING. ALL CONOUCTORS TO BE #18 AWG. MINIMUN.
SHIELOED CABLE TO 8E JACKETED. GROUND SHIELD ONLY WHERE

2

3

)

SKOWN. INSWRATE OTHER END OF SHIELDED CABLE.

ANY INDUCTIVE LOAD {CONTACTOR. SOLENOIO VALVE., RELAY, ETC.)
SWITCHED BY THESE RELAY CONTACTS MUST HAVE A TRANSIENT

SUPPRESSOR ACROSS THE COIL.

THE CONTROLLER CAN BE STARTED IN THE AUTO MODE BY AN EXTERNAL

CONTACT AS SHOWN OR BY AN EXTERNAL OC VOLTAGE.
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November, 1987 Adjustable Frequency Controller

12.0 RENEWAL PARTS LIST

Description

Controller
Main Controi Board
Constant Torque
Variable Torque
Power Interface Board
GTO (Thy 1 - Thy 6)
Fuses:
Primary — 120V control — FU8, FU9 (KTK15)
Secondary — 120V control — FU13 (FRN-R-7)
Primary — 24V control — FU6, FU7 (KTK15)
Main Control Board — FU1, FU2 (MDL - 5.0)
Precharge Resistor — FU10 (TRS15R)
Line — FU3, FU4, FU5
125 - 150 HP (A50P400)
200 HP (A50P500)
250-300 HP (A50P700)
DB Resistor
125 HP
150-250 HP
DC Bus Capacitor
Bus Discharge Resistor
Precharge Resistor
Precharge Relay
Precharge Contactor Coil
125-150 HP
200-300 HP
Fan Relay
Door Fan
Heat Sink Fan
Diodes
Rectifier
125-150 HP
200-300 HP
Flyback
125-200 HP
250-300 HP
Snubber Assembly.
Constant Torque 125-150, HP

Variable Torque 4150-200 HP
Constant Torque 200 HP

Section 12.0

Square D Part"Numbéer

52011-038-54
52011-038-53

520#1°435-50
52916-033-5001

25419-10151
25413-00260
25419-10151
25420-30500
25428-00150

25418-60400
25418-60500
25418-60700

25428-00400
25428-00600

52904-018-50
148-D10-PXI1-1600
52011-507-50
52905-024-50

9998PJ1C110A
9998PK1C110A

8501RS14 (24VAC Coil)

26016-30620
26016-31100

52914-028-52
52914-038-50

52914-038-50
52914-039-50

52011-441-50

52011-441-51

Variable Torque 250 HP
Constant Torque 250 HP 52011-441-52
Variable Torque 300 HP
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