SGUARE D Bulletin No. 50006-378-11

July, 1992

Instruction Bulletin Raleigh, NC, U.S.A.

Omegapak® Class 8803 Type P AC Drive
1.5to 150 hp
Variable Torque

© 1992 Square D All Rights Reserved



Bulletin No. 50006-378-11
July, 1992

Omegapak® Class 8803 Type P AC Drive
1.5 to 150 hp, Variable Torque

TRADEMARKS:

COPYRIGHT NOTICE:

PLEASE NOTE:

HAZARDOUS VOLTAGE.

Read and understand this manual in its entirety before
installing or operating Omegapak AC drive controllers.
Installation, adjustment, repair and maintenance of these
controllers must be performed by qualified personnel.

Disconnect all power before servicing drive controller.
WAIT TEN MINUTES until bus capacitors discharge, then
measure bus capacitor voltage between + and - terminals
to verify DC voltage is zero (see page 15).

DO NOT short across capacitors or touch unshielded
components or terminal strip screw connections with
voltage present.

Install all covers and close door before applying power or
starting and stopping the controller.

User is responsible for conforming to all applicable code
requirements with respect to grounding all equipment.
See Figure 2-10 on page 26 and Figure 2-11 on page 27 for
drive controller grounding points.

Many parts in this drive controller, including printed
wiring boards, operate at line voltage. DO NOT TOUCH.
Use only electrically insulated tools while making
adjustments.

Before installing controller:

Disconnect all power.

Place a “DO NOT TURN ON” label on the controller
disconnect.

Lock disconnect in open position.

Failure to observe these precautions will cause shock or burn, resulting in
severe personal injury or death!

OMEGAPAK® and SY/MAX® are registered trademarks of Square D.

UNI-TELWAY ® is a registered trademark of Telemecanique. MODBUS® isa
registered trademark of AEG Modicon.

© 1992 Square D. All rights reserved. This document may not be copied in whole or in part, or trans-

ferred to any other media, without the written permission of Square D.

Electrical equipment should be serviced only by qualified electrical maintenance personnel, and this
document should not be viewed as sufficient instruction for those who are not otherwise qualified to
operate, service or maintain the equi pment discussed. Although reasonabl e care has been taken to pro-
vide accurate and authoritative information in this document, no responsibility is assumed by

Square D for any consequences arising out of the use of this material.
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Handling the Drive

INTRODUCTION

HANDLING THE
DRIVE CONTROLLER

This manual covers the variable torque Omegapak® Class 8803 Type P AC drive,
afrequency inverter operating on the principle of synthesizing asine wave by pulse
width modulation (PWM). The resulting current waveform is very closeto asine
wave, as shown below. Throughout this manual, the drive is referred to as a drive
controller.

e
N v
Vg

When associated with a standard three phase synchronous or asynchronous squir-
rel cage motor, this controller provides a simple and reliable motor/drive controller
combination.

HAZARDOUS VOLTAGE.

e Read and understand this manual in its entirety before
installing or operating Omegapak AC drive controllers.
Installation, adjustment, repair and maintenance of these
controllers must be performed by qualified personnel.

« Disconnect all power before servicing drive controller.
WAIT TEN MINUTES until bus capacitors discharge, then
measure bus capacitor voltage between + and - terminals
to verify DC voltage is zero (see page 15).

e DO NOT short across capacitors or touch unshielded
components or terminal strip screw connections with
voltage present.

< Install all covers and close door before applying power or
starting and stopping the controller.

- User is responsible for conforming to all applicable code
requirements with respect to grounding all equipment. See
Figure 2-10 on page 26 and Figure 2-11 on page 27 for drive
controller grounding points.

e Many parts in this drive controller, including printed wiring
boards, operate at line voltage. DO NOT TOUCH. Use only
electrically insulated tools while making adjustments.

Failure to observe these precautions will cause shock or burn, resulting in
severe personal injury or death!

Do not remove the drive controller from the carton until it isat thefinal installation
site. The carton protects the controller and prevents damage to its exterior. Handle
the controller carefully to avoid damage to the internal components, frame or exte-
rior. When handling a controller, balance it carefully to keep it from tipping.

Two lifting straps are supplied with 60 to 150 hp controllers for removing them
from the carton. Once removed from the carton, the controllers can be handled:

O With ahoist, attaching a spreader bar to the two lifting rings on top of the
drive controller as shown in Figure 1-1, or

O Inahorizontal position, with the back of the controller resting on a pallet.
Place the drive controller in an upright position.
© 1992 Square D All Rights Reserved
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July, 1992

PRELIMINARY
INSPECTION

/\ WARNING

HAZARD OF SEVERE PERSONAL INJURY OR DEATH.
Keep area below any equipment being lifted clear of all
personnel and property. Use lifting method shown below in
Figure 1-1.

Failure to observe these precautions can result in severe personal injury
or death!

Figure 1-1  Hoisting the 60 to 150 hp Controller

The controller must be thoroughly inspected before storing or installing:

1

2.

Remove the drive controller from its packaging and visually inspect exte-
rior for shipping damage.

Make sure controller label conformsto the packing slip and corresponding
purchase order.

Visualy verify that the terminal strip is properly seated, securely fastened
and undamaged.

Open the drive controller door or remove access covers.

Visualy verify that the control board is properly seated, securely fastened
and undamaged. Verify that internal wiring connections are tight. Inspect
all connections for damage.

Close and secure the drive controller door or replace access covers.

If any shipping damageisfound, naotify the carrier and your Square D rep-
resentative.

/\ CAUTION

EQUIPMENT DAMAGE HAZARD.

Do not operate or install any drive controller that appears
damaged!

Failure to observe this precaution could result in personal injury, product
damage or property damage.

© 1992 Square D All Rights Reserved Page 3
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Design and Operation

DESIGN AND OPERATION

Omegapak 1.5 to 3 hp This section applies to 1.5 to 3 hp drive controllers at 460 V (P@@VOA4C to
Controllers PO@VOAE).

The measurement board components, rectifier, filter capacitors, thermal sensor and
the six transistor modules of these drive controllers are all mounted on the power
board. The dialog unit and control jumpers are located on the control board.

° 'Oi 3 Ic1

S i
00O
[[[:]]] Power Board

Control Board
. NI e
( / \ ( / Q o [5i 107 °

Figure 1-2  Design of 1.5 to 3 hp Controllers

Page 4
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Functional Block Diagram
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Figure 1-3  Functional Block Diagram for 1.5 to 3 hp Controllers

© 1992 Square D All Rights Reserved Page 5



Bulletin No. 50006-378-11 Chapter 1 — Omegapak Class 8803 Type P AC Drive
July, 1992 Design and Operation

Omegapak 7.5 to This section appliesto 7.5 to 50 hp drive controllers at 460V (P@DVOA4G to 4P).
50 hp Controllers

(5)

Page 6 © 1992 Square D All Rights Reserved
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Figure 1-4  Design of 7.5to 50 hp Controllers

© 1992 Square D All Rights Reserved Page 7
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Functional Block Diagram
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Figure 1-5  Functional Block Diagram for 7.5 to 50 hp Controllers
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Omegapak 60 to This section applies to the 60 to 150 hp drive controllers at 460 V (PA@VO4Q to
150 hp Controllers 4U).

© 1992 Square D All Rights Reserved
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Figure 1-6  Design of 60 to 150 hp Controllers

Functional Block Diagram
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Figure 1-7  Functional Block Diagram for 60 to 150 hp Controllers
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TECHNICAL
CHARACTERISTICS Table 1-1  Drive Controller Power and Current
Supply Part No. | Motor Power Line Rated | Transient Total Fault
Voltage Current[! Output Output Dissipated Withstand
Current | Current Power @ Current
Rated Load!?
kW hp A A A w A rms sym.
460V P@@VOAC 1.1 15 3.9 2.6 2.9 80 5000
+10%/-15% | PO@VOAE 2.2 3 7 4.8 5.3 110 5000
50/60 Hz P@@VO4G 5.5 7.5 16 11 12 190 5000
P@@VO4] 11 15 31 21 23 350 5000
P@@VO4K 15 20 40 27 30 450 5000
P@@VO4M 22 30 60 40 44 600 5000
P@@VO4P 37 50 98 65 72 800 10000
P@@VO4Q 45 60 115 77 85 1000 10000
P@@VO4S 75 100 186 124 136 1600 10000
P@@VOAT 90 125 234 156 170 1800 10000
P@@VO4U 110 150 270 180 200 2200 10000

U The values given correspond to the current absorbed by the drive controller on a low impedance input line supply, with the
rated load and speed conditions, for the associated motor. These values can be reduced by adding line inductors (page 44),
or when power is supplied via a suitable transformer or autotransformer (page 43).

(2 Multiply by 3.41 to obtain BTU per hour.

© 1992 Square D All Rights Reserved
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Technical Characteristics

Table 1-2

Specifications

Output voltage

Maximum voltage equal to input line voltage

Frequency range

1to 67/80 Hz

Torque/overtorque

See page 37

Speed reference

0-10V, 0-20 mA, 4-20 mA, 20-4 mA (page 36)

Frequency resolution

Analog reference: 0.015 Hz
Digital reference (by serial link): 0.1 Hz

Reference response time

10ms<t<20 ms

Low speed/high speed
limits

Adjustable (see page 62)

Ramps Acceleration: 1 to 990 seconds (page 62)
Deceleration: 1 to 990 seconds (page 62)
Reversing Control inputs (page 33)

Optional: adaptation for + 10 V control (page 75)

Braking to standstill

By DC injection: Automatic for 0.5 s if the frequency drops
below 1 Hz

Manual by external signal

Dynamic braking

By optional resistor (page 75)

Drive controller protection

Against short circuits: Between output phases[l]

Between output phases and ground
Against input line supply under/overvoltage
Against overheating (thermal sensor)

Motor protection

Incorporated electronic thermal protection (page 39)

Automated system dialog

Optional multidrop serial link (page 94)

Temperature Operation: + 32° to + 100° F (0° to + 40° C)
Storage: - 15° to + 160° F (- 25° to + 70° C)

Humidity 90% maximum without condensation or dripping water (see
recommendations on page 33)!

Altitude < 3300 ft (1000 m); above this derate by 3% for every 3300 ft

Degree of protection

Open: NEMA Open/IP20 (1.5 to 50 hp)
NEMA Open/IP10 (60 to 150 hp)

Pollution

Protect the drive controller against dust, corrosive gases and
splashing liquid(?

1 pa@vo4T and -4u: protection assured if length of motor-drive controller cables is greater than
75 ft (25 m). Otherwise, install line inductors (page 44).

(2] The controller electrical creepages are designed for use in a Pollution Degree 2 environment per
NEMA ICS-111A and IEC 664A.

Page 12
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Bulletin No. 50006-378-11 Chapter 1 — Omegapak Class 8803 Type P AC Drive

July, 1992 Catalog Number Identification
CATALOG NUMBER Consult Figure 1-8 below for the interpretation of the catalog numbers that appear
IDENTIFICATION throughout this manual.
POV 04
Drive Type | _
P=TypeP Horsepower Rating
C = 15hp
Style E = 421 EP
@D = Panel Mount = p
F = 55hp
G = 75h
Torgue Capability »J = 15 hpp
V=Variable Torque =~ <€——— K = 20hp
M = 30hp
Enclosure P = 50hp
O = Open Type Enclosure ~-e—— Q = 60hp
S = 100 hp
Voltage Rating T = 125hp
4=460V - U = 150hp

Figure 1-8  Catalog Number Identification
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Installation Precautions

INSTALLATION
PRECAUTIONS

Page 14

HAZARDOUS VOLTAGE.

* Read and understand this manual in its entirety before
installing or operating Omegapak AC drive controllers.
Installation, adjustment, repair and maintenance of these
controllers must be performed by qualified personnel.

« Disconnect all power before servicing drive controller.
WAIT TEN MINUTES until bus capacitors discharge, then
measure bus capacitor voltage between + and - terminals
to verify DC voltage is zero (see page 15).

e DO NOT short across capacitors or touch unshielded
components or terminal strip screw connections with
voltage present.

« Install all covers and close door before applying power or
starting and stopping the controller.

* User is responsible for conforming to all applicable code
requirements with respect to grounding all equipment. See
Figure 2-10 on page 26 and Figure 2-11 on page 27 for drive
controller grounding points.

e Many parts in this drive controller, including printed wiring
boards, operate at line voltage. DO NOT TOUCH. Use only
electrically insulated tools while making adjustments.

Before installing controller:

« Disconnect all power.

e Place a “DO NOT TURN ON” label on the controller
disconnect.

* Lock disconnect in open position.

Failure to observe these precautions will cause shock or burn, resulting in
severe personal injury or death!

Follow these precautions when installing the drive controller:

0 When installation surface is not even, put a spacer behind the controller
mounting padsto eliminate gaps. The controller exterior may be damaged if
fastened to an uneven surface.

O Controllers are open devices and must be installed in suitable enclosures or
controlled access areas. The environment around the controller must meet
Pollution Degree 2 requirements as defined in NEMA ICS 1-111A or IEC
664A.

/\ WARNING

HAZARDOUS VOLTAGE.

Omegapak Class 8803 Type P drive controllers are open
style devices and must be mounted in a NEMA Type 12
enclosure or equipment room with a controlled environment
relatively free of contaminants.

Failure to observe this precaution may cause shock or burn, resulting in
severe personal injury or death!
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Measuring Bus
Capacitor Voltage

Measuring Bus Capacitor
Voltage on 1.5 to 50 hp
Controllers

O The controller generates heat. It must be properly ventilated when installed
inside a control panel. Refer to Table 1-1 on page 11 for power dissipated.

O When severa drive controllers are installed in a control panel, arrange them
in arow. Stacking controllersis not recommended because the heat generat-
ed from the bottom controller may cause the ambient temperature of the top
controller to rise, causing an overtemperature trip.

O Voltage and frequency specifications of the input line must match the drive
controller configuration.

O A disconnect switch must be installed between the input line and controller.

Turn off al power before installing the drive controller. Place a“DO NOT TURN
ON” label on the controller disconnect. Before proceeding with the installation,
lock the disconnect in the open position. Depending on the model, the controller
may operate on numerous voltages, frequencies and phases. Verify that the AC line
being connected to the controller matches the nameplate rating on the controller.

DC bus capacitor voltage is measured between the + and - terminals of the drive
controller. The DC bus capacitors are discharged slowly when input power is re-
moved from the controller. To ensure that the capacitors are fully discharged, al-
ways disconnect all power, wait 10 minutes, then test with a DC voltmeter
(1000 VDC scale) before wiring, troubleshooting or working inside the drive con-
troller. If no reading is shown on the voltmeter, reduce scale and test again.

The + and - terminals are located near the bottom of 1.5 to 50 hp controllers (see
Figure 2-1). To measure the bus capacitor voltage:

1. Disconnect al power from controller.
2. Wait 10 minutesto allow the DC bus to discharge.
3. Set the voltmeter to the 1000 VDC scale. Measure the bus capacitor volt-

age between the + and - terminalsto verify that the DC voltageis zero. Do
not short across capacitor terminals with voltage present!

4. If the bus capacitors are not fully discharged, contact your local Square D
representative — do not operate the controller.

Al o ]
I Hdd ]
.|

Ol

Ji J2
—Od
-]

Figure 2-1  Measuring DC Bus Voltage on 1.5 to 50 hp Controllers
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Measuring Bus Capacitor
Voltage on 60 to 150 hp
Controllers

GENERAL WIRING
PRACTICES

Page 16

The + and - terminals are located behind the top panel of 60 to 150 hp controllers
(see Figure 2-2). To measure the bus capacitor voltage:

1. Disconnect al power from controller.

2. Wait 10 minutesto allow the DC bus to discharge.

3. Carefully remove the front cover from the controller. Hazar dous voltage
may still be present! Do not touch any components!

4. Set the voltmeter to the 1000 VDC scale. Measure the bus capacitor volt-
age between the + and - terminalsto verify that the DC voltageis zero. Do
not short across capacitor terminalswith voltage present!

5. If the bus capacitors are not fully discharged, contact your local Square D
representative — do not operate the controller.

+ -9 + O
N ®
—»- O

)

[ @ W &[]
Figure 2-2  Measuring DC Bus Voltage on 60 to 150 hp Controllers

Good wiring practice requiresthe separation of control circuit wiring from all pow-
er (line) wiring. Power wiring to the motor must have the maximum possible sep-
aration from all other power wiring, whether from the same drive or other drives;
do not run in the same conduit. This separation reduces the possibility of cou-
pling electrical transients from power circuits into control circuits or from motor
power wiring into other power circuits.

/\ CAUTION

EQUIPMENT DAMAGE HAZARD.

Follow wiring practices described in this document in
addition to those already required by the National Electrical
Code and local electrical codes.

Failure to observe this precaution could result in personal injury, product
damage or property damage.
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Follow the practices bel ow when wiring Omegapak Type P drive controllers:

O Usemetalic conduit for all controller wiring. Do not run control and power
wiring in the same conduit.

O Metalic conduits carrying power wiring or low-level control wiring must be
separated by at least 4 in (10 cm).

O Non-metallic conduitsor cabletraysused to carry power wiring must be sep-
arated from metallic conduit carrying low-level control wiring by at least
12in(30.5cm).

00 Whenever power and control wiring cross, the metallic conduits and non-
metallic conduits or trays must cross at right angles.

Branch Circuit All branch circuit components and equipment (such astransformers, feeder cables,

Connections disconnect devices and protective devices) must be rated for the maximum input
current of the Omegapak Type P drive controller, not the motor full load current.
The drive controller input current is stamped on the namepl ate.

/\ WARNING

EQUIPMENT DAMAGE HAZARD.

e Branch circuit components and equipment must be rated
for the maximum drive controller rated current.

e If the system short circuit capacity (current) available at
the input line terminals is larger than the nameplate rating,
higher-than-rated line currents will be drawn from the input
line and equipment misoperation may occur.

Failure to observe this precaution can result in severe personal injury,

product damage or property damage.

In some installations, conducted emissions to the line from the controller must be
attenuated to prevent interference with telecommunication, radio and sensitive
electronic equipment. In these instances, attenuating filters may be required. Con-
sult factory for selection and application of these filters.

Control Wiring Certain control wiring precautions must be followed:

Precautions O All externa devices and conductors connected to the terminal s of the option-
al dynamic brake must be insulated for line voltage with respect to ground.
All other control inputs and outputs of the controller are isolated from the
input lines.

0 Control wiring conductor runs must be kept short and direct. Follow the con-
duit and circuit separation requirements listed at the top of this page.

0 Control contacts used with the controller inputs must be rated for operation
at open circuit voltages and closed circuit currents of 24VDC and 14 mADC
respectively when used with the internal power supply. (Also refer to "CON-
TROL INPUT FUNCTIONS' on page 33.)
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O Twisted cable with a pitch of 1to 2 inchesis required for analog inputs and
outputs. Use of a cable shield isrecommended. The shield must be terminat-
ed to ground at one end only. It is generally recommended that the shield be
terminated at the controller.

0 Thecoilsof al relays and solenoids connected to the output contacts of the
controller must be equipped with appropriate transient suppressors.

Output Wiring The drive controller is sensitive to the amount of capacitance (either phase-to-
Precautions phase or phase-to-ground) present on the output power conductors. If excessive ca-

pacitance is present, the controller may trip on overcurrent. Follow the guidelines
below when selecting output cable:

0 Cabletype: the cable selected must have alow capacitance phase-to-phase
and to ground. Do not use mineral impregnated cable because it has a very
high capacitance. Immersion of cablesin water increases capacitance.

[0 Cablelength: thelonger the cable, the greater the capacitance. Cablelengths
greater than 320 ft (100 m) may cause problems.

O Proximity to other output cables: because of the high frequency switching
and increased capacitance, the drive may fault under some conditions.

0 Do not use lightning arrestors on output of drive controller.

For installation where cable capacitances may be a problem, an inductor installed
between the controller and the motor can be utilized. See page 44 for additional in-
formation.

/\. CAUTION

CONTROLLER SWITCH FAILURE.

For proper controller electronic short circuit protection,
certain values of inductance may be required in the output
power wiring (see page 44 for values). Inductance can be
supplied by the power wiring or auxiliary inductors.

Failure to observe this precaution could result in controller damage.

Grounding For safe, dependable operation, drive controllers must be grounded according to
National Electrical Code and al local codes. To ground the drive controller:

0 Connect a copper wire from the grounding termina to the power system
ground conductor. Wire size is determined by the drive size, the National
Electrical Code and local electrical codes.

O Verify that resistance to ground is one ohm or less. Improper grounding
causes intermittent and unreliable operation.
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HAZARDOUS VOLTAGE.

e Ground equipment using screw provided. Drive panel must
be properly grounded before applying power.
Do not use metallic conduits as a ground conductor.

Failure to observe these precautions will cause shock or burn, resulting in
severe personal injury or death!

Multiple drives must be grounded as shown in Figure 2-3. Do not loop or seriesthe
ground cables.

Controller

Controller Controller

Figure 2-3  Grounding Multiple Controllers
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July, 1992 1.5 to 50 hp Controllers
1.5 to 50 hp
CONTROLLERS Table 2-1 Dimensions and Weights for 1.5 to 50 hp Controllers
Dimensions and Drive Part No. Ain(mm) | Bin(mm) | Cin(mm) | Gin(mm) | Hin(mm) | Weight Ib (kg)
Weights P@@VOAC 9.41 (239) | 15.04 (382) | 6.69 (170) | 8.35(212) | 14.17 (360)| 17.6 (8)
P@@BVOAE 9.41 (239) | 15.83 (402) | 7.56 (192) | 8.35(212) | 14.96 (380)| 24.2 (11)
P@BVO4AG 25.3 (11.5)
P@@VOA4J 9.21 (234) | 15.94 (405) | 10.55 (268) | 8.19 (208) | 14.17 (360)| 33 (15)
P@BVO4K 9.21 (234) | 21.85 (555) | 10.55 (268) | 8.19 (208) | 20.08 (510)| 46.2 (21)
P@@BVO4AM 9.21 (234) | 23.43 (595) | 10.55 (268) | 8.19 (208) | 21.65 (550)| 51.7 (23.5)
P@@VO4P 9.21 (234) | 32.28 (820) | 10.55 (268) | 8.19 (208) | 29.53 (750)| 66 (30)
PB@VO4C = I
P@@VO4D = ©
HE=—= c
0.24 (6
N = I | —] 0.35 (9) 9024 (6)
@l:ll_l \ 4 .
—————a— A —1 NN —
== HE! O id ——=T7
I Id Hd |
P@BVOALE HNWUUUUU{NUUUUUV\HH -+ I
P@@VO4G S = 5
I:I
HE=—= ¢
2.44 | 2.17
O :u._.: o Bl H (L (62) | (55),
—c/ P >
———— —a
=== | Jizts 63)
A
PO@VO4J — E S
POBVO4K o
Fan | ™~
P@ZVO4M @ N =
O — [6) G
o= c *
ojd DZ:I::I < A >
o —L s
—c/—
= Dual Dimensions: in (mm)
L_||L 1LC 1 v
Figure 2-4  Dimension Drawing for 1.5 to 50 hp Controllers
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Mounting Precautions

Mounting in
General Purpose
Metal Enclosure

/\ WARNING

HAZARDOUS VOLTAGE.

Omegapak Class 8803 Type P drive controllers are open
style devices and must be mounted in a NEMA Type 12
enclosure or equipment room with a controlled environment

relatively free of contaminants.
Failure to observe this precaution may cause shock or burn, resulting in
severe personal injury or death!

/\ CAUTION

EQUIPMENT DAMAGE HAZARD.

< Mount the controller vertically.

« Do not locate controller near heat radiating elements.
Failure to observe this precaution could result in product damage or

property damage.

Degree of protection: NEMA Type 1 (IP23). When mounted in this type of enclo-
sure, the controller must be installed in an equipment room with a controlled envi-
ronment relatively free of contaminants.

To ensure adequate air flow inside the drive controller:

0 Leave sufficient space around the controller: A = 2 in (50 mm), B = 4 in
(100 mm), see Figure 2-5.

O Provide ventilation.

O Check that ventilation is sufficient. If not, install acooling fan with filters.

A A
Ol O
i
N n
. 5
—
A

Figure 2-5  Ventilation and Clearances for 1.5 to 50 hp Controllers
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Mounting in Dust
and Damp Proof
Metal Enclosure

Calculating Enclosure Size for
Non-Ventilated Enclosures

Page 22

Degree of protection: NEMA Type 12 (1P54).

Provide astirring fan to circulate the air inside the enclosure and prevent hot spots
in the drive controller. This allows operation of the controller in an enclosure with
amaximum internal temperature of 140° F (60° C). Ventilation kit VY 1-A05107
may be used for this purpose (page 93).

L ocate the fan to ensure:

O Air movement over the control and power boards.

O Airflow inside enclosure = 200 CFM (100 dm3/s), fan mounted beneath the
controller at a maximum distance of 2 in (50 mm); see Figure 2-6.

6°i_ 60°C H

Drive
6°e |

Figure 2-6  Ventilation for Dust and Damp Proof Enclosure

Below isthe equation for calculating Rth (°C/W), the maximum allowabl e thermal
resistance of the enclosure:

Rif = 0= 0°e 6°e = Maximum external temperature (°C)
th =

P P = Total power dissipated in enclosure (W)

For the power dissipated by the controllers at rated load, see Table 1-1 on page 11.

Useful heat exchange surface area of awall mounted enclosure S (in?) consists of
the sides, top and front. The minimum surface area required for a controller enclo-
sureiscalculated as follows:

K Rth = Thermal resistance of the enclosure (calculated previously)
Rth K = 300 for a painted metal enclosure

Do not use polymetric enclosures, since they have poor thermal conduction. Do not
install enclosures where external heat sources can add to enclosure heat load.

Below isan example of how to calcul ate the enclosure size for aP@@VO4E (3 hp)
mounted in aNEMA 12 enclosure with internal stirring fan.

0 Maximum externa temperature; 30°C

0 Power dissipated inside the enclosure: 110 W

0 Maximum allowable thermal resistance:

60—-30

Rth = 110

= 0.27 °C/W
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Recess Mounting

O Minimum useful heat exchange surface area:

_ 300 _ _—
S = 057 - 1099in

Useful heat exchange surface area of the proposed wall mounted enclosure:
0 Height:24 in (600 mm)
0 Width: 20 in (500 mm)
O Depth: 10in (250 mm)

frontarea  top area side area

S = (24 x 20) + (10 x 20) + 2(24 x 10) = 1160in2

To reduce power dissipated in the enclosure, the drive controller can be recess
mounted in the back of the enclosure, with the heat sink on the outside. This ar-
rangement necessitates a cut-out and a gasket kit. To obtain atemperature that does
not exceed 140° F (60° C), the air inside the enclosure must be stirred by the addi-
tion of afan with aflow rate of 100 CFM (44 dm?/s).

The minimum metal enclosure dimensions enabling the mounting of one drive con-
troller with an internal fan in an external ambient air temperature less than 86° F
(30° C) aregiven in Table 2-2 below:

Table 2-2 Minimum Metal Enclosure Dimensions

Gasket Kit Part No. Drive Part No. | Hin(mm) | Win (mm) | Din(mm) | Pilll
w

VY1-A451U1501 P@@VOAC 19.69 (500) | 15.75 (400) | 9.84 (250) 70
VY1-A451U4001 P@BVOAE 19.69 (500) | 15.75 (400) | 9.84 (250) 85
P@BVOAG 27.56 (700) | 15.75 (400) | 9.84 (250) | 105

VY1-A451U7501 P@D@VO4J 23.62 (600) | 15.75 (400) | 9.84 (250) 80
VY1-A451D1101 P@BVO4K 27.56 (700) | 19.69 (500) | 9.84 (250) 95
VY1-A451D1501 P@@VO4M 27.56 (700) | 19.69 (500) | 9.84 (250) | 110
VY1-A451D3001 P@@VO4P2l | 3543 (900) | 27.56 (700) | 11.81 (300) | 150

Hpj = power dissipated in the enclosure by a recess mounted drive controller.

[2lGasket kit does not maintain dust- and damp-proof integrity of interior of 50 hp drive controller enclosures
(bus capacitors protrude through heat sink).

© 1992 Square D All Rights Reserved Page 23



Bulletin No. 50006-378-11

Chapter 2 — Installation and Wiring

July, 1992 60 to 150 hp Controllers
60 to 150 hp @ 0.315 (8) & 157 (40)
CONTROLLERS — o: & |
Dimensions And Weights =
==_ @ Fl Fl |
d _______&i
(]
m T
J
pp—
= L B R ©0.94 (24)
G . c
A . Dual Dimensions: in (mm)
Figure 2-7  Dimension Drawing for 60 to 150 hp Controllers
Table 2-3 Dimensions and Weights for 60 to 150 hp Controllers
Drive Part No. | A in (mm) B in (mm) Cin(mm) | Gin (mm) Hin (mm) | Weight Ib (kg)
PO@VO4Q | 19.06 (484) | 33.86 (860) | 13.78 (350) | 13.19 (335) | 32.28 (820) 189 (86)
P@@BVO4S 19.06 (484) | 40.94 (1040) | 13.78 (350) | 13.19 (335) | 39.37 (1000) 231 (105)
P@DVOAT | 23.42 (595) | 46.77 (1188) | 14.37 (365) | 17.52 (445) | 45.67 (1160) | 308 (140)
P@@VO4AU | 23.42 (595) | 46.77 (1188) | 14.37 (365) | 17.52 (445) | 45.67 (1160) | 308 (140)

Drive Controller Ventilation

Page 24

The Omegapak Type P drive controller is forced air cooled. A tangential fan is

placed in the upper part of the controller (see Figure 2-8) and is protected by a per-
forated cover. The fan draws in the ambient air and expelsit vertically from top to
bottom over the heat sink fins, which hold the power components. When mounting
the controller, be sure the air inlets and outlets are not obstructed.

Fan characteristics:
Flow rate: 450 CFM (210 dm?®/s)
Supply: from the control voltage

Controlled by a thermal sensor attached to the heat sink. Thermal sensor
closes when the temperature reaches 122° F (50° C) and opens when the

U
g

temperature fallsto 86° F (30° C).

Thermal protection of the drive controller is ensured by another thermal sensor at-
tached to the heat sink, which opens when the temperature reaches 167° F (75° C).
When this contact opens:

abling controller to be rapidly cooled down.

© 1992 Square D All Rights Reserved
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60 to 150 hp Controllers

N

Figure 2-8  Ventilation for 60 to 150 hp Controllers

Mounting Precautions A WARNING

HAZARDOUS VOLTAGE.

Omegapak Class 8803 Type P drive controllers are open
style devices and must be mounted in a NEMA Type 12
enclosure or equipment room with a controlled environment
relatively free of contaminants.

Failure to observe this precaution may cause shock or burn, resulting in
severe personal injury or death!

/\ CAUTION

EQUIPMENT DAMAGE HAZARD.

 Mount the controller vertically.

Do not locate controller near heat radiating elements.
Failure to observe this precaution could result in personal injury or
equipment damage.

Mounting in Degree of protection: NEMA Type 1 (1P23) When mounted in this type of enclo-
General Purpose sure, the controller must be installed in an equipment room with a controlled envi-
Metal Enclosure ronment relatively free of contaminants.

To ensure adequate air flow inside the drive controller:

O Leave sufficient space around the controller: A = 2 in (50 mm), B =2 8 in
(200 mm), see Figure 2-5.

O Provide ventilation.

O Check that ventilation is sufficient. If not, install a cooling fan with filters.
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Figure 2-9  Ventilation and Clearances for 60 to 150 hp Controllers

Mounting in Dust and Degree of protection: NEMA Type 12 (1P54).

Damp Proof Provide a stirring fan to circulate the air inside the enclosure and prevent hot spots
Metal Enclosure on the drive controller.

O Seepower dissipated by drive controllers, listed in Table 1-1 on page 11.
0 Refer to "Calculating Enclosure Size for Non-Ventilated Enclosures' on

page 22.
TERMINAL STRIP Grounding Point
CONNECTIONS .
2 &
1.5t0 50 hp * 1213
° A
|

J1 J2
O
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- Df ﬂ lurtL | vim2 [wits|

Figure 2-10 Terminal Strip Connections for 1.5 to 50 hp Controllers
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60 to 150 hp Grounding Point
L
O g + 0

[ e . e |

—

—

— H1

— L1 L2 L3

———— |T| |T| |T|

+ and - terminals
located behind top . .
front panel (see Figure
2-2 on page 16)

]

a2 35 6
o o
N |i| |i| PA PB |2 | |
uITL VIT2 WIT3

Figure 2-11 Terminal Strip Connections for 60 to 150 hp Controllers
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Table 2-4 Terminal Strip Characteristics for 1.5
to 150 hp Controllers
Jumper | Item Function Characteristics
P@@VO4_
L1 460V
L2 3-phase power supply +10%/-15%
L3 @ 50/60 Hz
H1 Single phase control supply 460V
H2 @ 50/60 Hz
uiTl 460V
VIT2 Output connections to the motor @ 50/60 Hz
WIT3
15to0 |+ Filtered DC voltage 550 to 800V
50hp |-
60to | PA Braking Resistance Refer to page 80
150 hp | PB
OE1 Speed reference ov
El Input 1 - Speed reference voltage 0- 10V, Impedance = 28 kQ
P10 Output voltage 10V, Is=10 mA
E2 Input 2 - Speed reference voltage 0- 10V, Impedance = 28 kQ
EC Input 3 - Speed reference current 0-20mA, 4-20 mA, 20-4 mA, Impedance = 100 Q
" A01 Analog output 1 0-20 mA, 10 V maximum
A02 Analog output 2 0-20 mA, 10 V maximum
PL Control inputs supply 24V, Is = 60 mA maximum
NL Negative supply -15V, Is = -10 mA maximum
Fw Forward control input 24V (minimum 19 V, maximum 30 V), Impedance = 1.5 kQ
RV Reverse control input 24V (minimum 19 V, maximum 30 V), Impedance = 1.5 kQ
DCB DC injection braking control input 24V (minimum 19 V, maximum 30 V), Impedance = 1.5 kQ
J2 SA Fault relay output Closes when power is applied, opens on fault
SB Voltage free contact (220/240 V, 50/60 Hz, 2 A maximum)
V min 10V, | min 16 mA
60to | SN+ Do Not Connect | Braking Option
150 hp | SGN
PN ENDANGER
J5
60to |300V | Do Not Connect NON-ISQLATED CIRCUIT. ]
150 hp | 145V «All terminals on J5 and J6 connectors are at line volt-
70V age potential except LA and LB terminals on J6.
10V *External devices connected to Pz and Py terminals
oV must be insulated for line voltage with respect to
J6 - ground.
PZ Bralgmg Failure to observe these precautions will cause shock or
PY Resistance b lting i Lini death!
Thermocontact urn resulting in severe personal injury or death!
LA Mechanical Voltage free contact (220/240 V, 50/60 Hz, 2 A max)
LB Brake Control V min 10 V,I min 16 mA
Relay
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RECOMMENDED The circuit diagram in Figure 2-12 shows how to connect a branch circuit discon-
CIRCUIT DIAGRAM nect device, protective fusing and optional line isolation contactor (KM1). The se-

guencing of contactor KM1 is designed for energizing and deenergizing the drive
controller power circuit. Use of S1 and S2 for starting and stopping the controller
may not be appropriate for al control situations. Additional sequencing logic may
be required.

-1

, Separately mounted

F

]
Q1 AN\ -\ - ! safety switch (fusible)
|
= i
:__ i B H F3 T1 F5
LT
F4 %
* 9 S2
KM1 1 L 1s =
> Ta T F1 FZQ
\J

\J

Al 1 L2 L3 H1 2 SA 1AL
Sl«{ SB
? 13
KM1
14
UITL VIT2 WIT3 OE1 E1 P10 PL FW RV DCB
O O

) []rs

R OO0

Figure 2-12 Recommended Circuit Diagram

EQUIPMENT The equipment listsin the following tables are valid for both versions of the circuit
REQUIREMENTS diagram (see Figure 2-12 above and Figure 2-13 on page 32).

Table 2-5 Equipment Required for all Controllers, Ratings and

Models
F1- F5 | Fuse carriers Class 9080 FB1611CC
R1 Potentiometer Class 9001 K2106
S1-S2 | Push buttons Class 9001 KR1UH13
Control station enclosurel! Class 9001 KYAF3

(1 Accepts R1, S1 and S2.

Table 2-6 Equipment Required for 1.5 to 15 hp 460 V Controllers

M1 Motor hp 15 3 7.5 15

Al Drive P@@ZVO4C PBDVOAE PABVO4G P@@VO4J

Q1 Safety Switch Class 3110 Class 3110 Class 3110 Class 3110
(Fusible) H361 H361 H361 H362
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Table 2-6 Equipment Required for 1.5 to 15 hp 460 V Controllers
(Cont'd)
M1 Motor hp 15 3 7.5 15
+ 3 Fuses [1] KTS-R-6 KTS-R-10 KTS-R-20 KTS-R-40
KM1 Contactor Class 8502 Class 8502 Class 8502 Class 8502
PC3.10EV02 PC3.10EV02 PD3.10EV02 PF1.11Vv02
TS Suppressor Class 9999 Class 9999 Class 9999 Class 9999
PZVv250 PZVv250 PRV250 PSF220
T1 Transformer Class 9070 Class 9070 Class 9070 Class 9070
K50D1 K50D1 K50D1 K75D1
F1,F2 Control Fuses I | FNQ-R-1.0 FNQ-R-1.0 FNQ-R-1.0 FNQ-R-1.0
F3,F4 Control Fuses 1] FNQ-R-1/4 FNQ-R-1/4 FNQ-R-1/4 FNQ-R-1/4
F5 Control Fuse [ | FNQ-R-1/2 FNQ-R-1/2 FNQ-R-1/2 FNQ-R-3/4
(1] Bussman or equivalent
Table 2-7 Equipment Required for 20 to 60 hp 460 V Controllers
M1 Motor hp 20 30 50 60
Al Drive P@@VO4K P@@VO4AM P@@VO4P P@@VO4Q
Q1 Safety Switch Class 3110 Class 3110 Class 3110 Class 3110
(Fusible) H362 H363 H364 H364
+ 3 Fuses 1] KTS-R-50 KTS-R-80 KTS-R-125 KTS-R-150
KM1 Contactor Class 8502 Class 8502 Class 8502 Class 8502
PF3.11V02 PG1.11Vv02 PJ1.11V02 PJ1.11V02
TS Suppressor Class 9999 Class 9999 Class 9999 Class 9999
PSF220 PSF220 PSJ220 PSJ220
T1 Transformer Class 9070 Class 9070 Class 9070 Class 9070
K75D1 K150D1 K200D1 K200D1
F1, F2 Control Fuses I | FNQ-R-1.0 FNQ-R-1.0 FNQ-R-3.0 FNQ-R-3.0
F3, F4 Control Fuses 11 | ENQ-R-1/4 FNQ-R-1/2 FNQ-R-1/2 FNQ-R-1/2
F5 Control Fuse 1 | FNQ-R-3/4 FNQ-R-1.5 FNQ-R-2.0 FNQ-R-2.0
(1 Bussman or equivalent
Table 2-8 Equipment Required for 100 to150 hp 460 V
Controllers
M1 Motor hp 100 125 150
Al Drive P@@VO4S P@@VOAT P@@VO4U
Q1 Safety Switch Class 3110 Class 3110 Class 3110
(Fusible) H365 H365 H365
+ 3 Fuses [ KTS-R-225 KTS-R-250 KTS-R-300
KM1 Contactor Class 8502 Class 8502 Class 8502
PK1.11Vv02 PK1.11Vv02 PK5.11Vv02
TS Suppressor Class 9999 Class 9999 Class 9999
PSJ220 PSJ220 PSJ220
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Table 2-8 Equipment Required for 100 to150 hp 460 V Controllers
(Cont'd)
M1 Motor hp 100 125 150
T1 Transformer Class 9070 Class 9070 Class 9070
K250D1 K250D1 K250D1
F1, F2 Control Fuses I | FNQ-R-3.0 FNQ-R-3.0 FNQ-R-3.0
F3, F4 Control Fuses [Y | FNQ-R-3/4 FNQ-R-3/4 FNQ-R-3/4
F5 Control Fuse [ | FNQ-R-2.5 FNQ-R-2.5 FNQ-R-2.5
(11 Bussman or equivalent
Table 2-9  Terminal Wire Range for 1.5 to 15 hp Controllers
Terminals Drive Part No. | Max.Wire Sizelll Mounting Required
Screw | Terminal Torque
AWG mm?2 mm Ib-in
H1, H2 All ratings 14 25
PL, FW, RV, DCB, SA, SB, | All ratings 18 1 N/A
NL, OE1, E1, P10, E2, EC
L1,L2,L3,U/T1LVIT2,WIT3, | P@@VO4C 8 10 N/A 15
+, - PB@VO4E 8 10 N/A 15
P@@VO4G 8 10 N/A 15
P@@VO4J2 8 10 N/A 15

1 go/75° C copper only.

(2] controller shipped with terminal adapter that accepts AWG 4 wire max (part no. LA9Z960).

Table 2-10 Terminal Wire Range for 20 to 150 hp Controllers

Terminals Drive Part No. | Max.Wire Sizelll Mounting Required
Screw (2] Terminal Torque
AWG mm2 mm Ib-in
H1, H2 All ratings 14 2.5
PL, FW, RV, DCB, SA, SB, | All ratings 18 1 N/A
NL, OE1, E1, P10, E2, EC
L1,L2,L3,U/T1,VIT2,W/T3, | P@@VO4K 2] 8 10 N/A 15
+, - P@@V 04M [2 8 10 N/A 15
PB@BVOA4PFS 2 30 N/A 30
P@@VO4Q N/A N/A 20x3 M6 screw
P@@VO4S N/A N/A 25x3 M8 screw
P@@VOAT N/A N/A 25x3 M10 screw
P@@VO4U N/A N/A 25x3 M10 screw
PA-PB P@@VO4Q N/A N/A 15x3 M6 screw
P@@VO4S N/A N/A 15x3 M6 screw
P@@VOAT N/A N/A 15x3 M6 screw
P@@VvO4U N/A N/A 15x3 M6 screw
U 60/75° ¢ copper only.
(2 Controller shipped with terminal adapter that accepts AWG 4 wire max (part no. LA9Z960).
(3] Requires user supplied lug.
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ALTERNATE CIRCUIT The alternate circuit diagram shown in Figure 2-13 may be used when the drive
DIAGRAM controller is connected to the load-side of an existing starter circuit. The aternate

circuit minimizes modifications required to the existing circuits. The circuit does
have the characteristic that fault and thermal protection memory islost if contactor
KM1 de-energizes. In addition, self-diagnostics cannot be performed. Use of the
fault relay (terminals SA-SB) isrecommended for signalling if the drive controller

locks out.
L1 L2 L3
Ql--\-\ -
F3 T1 F5
—[ I T
5 3|
BV £ N I 1 T s2
2 T4 T6 F2 -
T
F1 J
- [ T
\J J
Al L1 L2 L3 H1 H2

U/T1 VIT2 WIT3 OE1 E1 P10

@ s

Figure 2-13 Alternate Circuit Diagram
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PRECAUTIONS

/\ WARNING

EQUIPMENT DAMAGE HAZARD.

Check power connections before energizing controller.
Controller will be damaged if input line voltage is applied to
output terminals (U/T1, VIT2, WI/T3).

Failure to observe this precaution can result in severe personal injury,
product damage or property damage.

NOTE

« Avoid switching output while controller is running.

e If an output contactor is required for switching between
the controller and motor, use a special timing sequence
(see page 42).

Humidity If thereisapossibility of condensation, leave control power applied during periods
when the motor is not running or, alternatively, install anti-condensation heaters.

CONTROL INPUT

FUNCTIONS @ ‘ / AN | ¢
' I X I
Direction of Rotation @ ‘ | | | | \_/
| |
[ | ! | [
1
FW o | ' | : t Forward
1 |
RV 0 | M I 1 t Reverse

Figure 2-14 Direction of Rotation

O Direction control input selected first takes priority over the other.

0 When the automatic DC injection function is selected, automatic DC injec-
tion braking will begin within 0.5 s after the drive controller output frequen-
cy drops below 1 Hz.
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DC Injection Braking A WARNING

NO HOLDING TORQUE.

« DC injection braking does not provide holding torque at
zero speed.

e DC injection braking does not function during loss of
power or controller fault.

» When required, use separate brake function for holding
torque.

Failure to observe this precaution can result in severe personal injury or

equipment damage.

/\ CAUTION

MOTOR OVERHEATING AND DAMAGE.

Application of DC injection braking for long periods of time
can cause motor overheating and damage. Protect motor
from extended periods of DC injection braking.

Failure to observe this precaution could result in personal injury, product
damage or property damage.

DCB %Jj —

Figure 2-15 DC Injection Braking

t Braking

O tl=timedeay from 0 to 4 seconds (period determined by drive controller)
0 t2=3seconds

e 11
D '\_/ |
| I t
| o |
I : |
FW 5 i : 1 t Forward
I I
1 | |
bCB 0 i ] i | t Braking

Figure 2-16 Control Circuit Priority for DC Injection Braking

O Braking control has priority over direction control signals.
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Typical Braking Curves

The braking torque curves are linked to the motor
characteristics.

T/Tn Braking torque is zero at standstill.

Tn: rated torque, wn: rated speed, In: rated current

@® Idc=111In
® 1dc=05In

(

T T N/Nn
0,5 1

Figure 2-17 Typical Braking Curves

The DC current can be adjusted to alower value.
USING THE CONTROL v, — —
INPUTS - o -

l.SkF] 1.5k|j l.5k|j
—{ 2 PL F———oE1l - - {pL N Fw] {RV] {cel

Figure 2-18 Operating from Internal Power Supply
SPEED REFERENCE The reference sets the speed of the rotating field in the motor. The actual speed re-
INPUT FUNCTIONS mains dependent on the acceleration and deceleration ramps as well as the torque

capabilities of the motor/drive controller combination.

O Theresulting reference value isthe algebraic sum of the different speed ref-
erences applied simultaneously, within the limits of the frequency range se-
lected.

0 Speedrangeislimited by low and high speed threshold settings (page 62).
Speed reference inputs are isolated from the input line.
O 10V interna supply (terminals OE1-P10) is protected against short circuits.

O
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USING THE SPEED
REFERENCE INPUTS

ANALOG OUTPUTS

Page 36

v oV 1kQ<R<10kQ
< <
——{oE1}-[E1 F[P10}H[E2 [ EC}-- -
C: correction enabled
> +
R C
0 *
_—

0-10V correction signal

Figure 2-19 Example 1: Manual Reference with Correction Signal

ov +10V

——{oey}-[ E1 P10 E2 H[EC} -- LS:low speed

HS: high speed

LS

- +

R1 HS
- +

R2

Figure 2-20 Example 2: Selection of Two Manual References

ov +1ov A: automatic
——{oEl}[Er HPioH[E2 F[EC} - '
T M: manual
_ '\f For selection of 0-20 mA, 4-20 mA,
< = AW 20-4 mA see page 55.
- +

0-20 mA or 4-20 mA signal

Figure 2-21 Example 3: Automatic Reference from 0-20 mA ,
4-20 mA or 20-4 mA Sensor

The drive controller can also be controlled by a +/- 10 V signal via an interface
module. This module transforms the +/- 10V command into a 0-10 V speed refer-
ence and arotation direction signal (forward or reverse).

The drive controller has two 0-20 mA analog outputs. A01 and A02. The current
supplied by these two outputs is proportional to:

O AO1: motor frequency
0 AO02: motor current

Maximum output voltage: +10V for amaximum impedance of 500 Q. Scalefactor:

0 AO01: 20 mA corresponds to high speed (see page 62)
O AO02: 20 mA corresponds to the maximum transient current of the drive (see

Table 1-1 on page 11).
C\]% (J% 0-20 mA
o1 | | |
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AVAILABLE

MOTORING TORQUE

Continuous Duty For continuous duty reduced speed applications, motor torque derating may be

necessary. This derating is linked to two causes:

O Although the current waveform is very close to a sine wave, motor heating
isglightly greater than that obtained by direct supply from theinput line. The
resulting torque derating is approximately 5%.

O For self-ventilating motors, the ventilation produced by theinternal shaft fan
decreases as the speed is reduced. This necessitates derating of the maxi-
mum continuous torque capability of the motor. Generally, the required de-
rating occurs at approximately 50% of nameplate motor speed. Since motor
designs vary, the motor manufacturer should be consulted for the required
derating for a specific motor.

Overtorque Capability The driving overtorque capabilities of a given motor are determined by: the motor
NEMA design category (Design B, Design D, etc.), no-load (magnetizing) current
of the motor at nameplate speed, maximum transient output current of the control-
ler and the applied V/f at reduced speed.

0 For NEMA design B motors whose no-load currents are less than 58% of the
motor nameplate current, the maximum overtorque capability is approxi-
mately 110% of motor rated torque with 110% of motor rated current.

O With constant V/f excitation, the motor overtorque capability begins to de-
crease below 50% of motor nameplate speed. To improve low speed over-
torque performance, adjust [/Fr].

Overspeed Operation With an adjustable frequency controller, operation at speeds greater than motor
(f > 50/60 Hz) nameplate speed may be possible. The following issues must be considered:

/\ CAUTION

MACHINERY OVERSPEED.

Some motors and/or loads may not be suited for operation
above nameplate motor speed and frequency. Consult the
motor manufacturer before operating the motor above rated
speed.

Failure to observe this precaution could result in personal injury, product
damage or property damage.

0O Above some output frequency, the controller isincapable of producing addi-
tiona output voltage. Generally, this frequency is 50/60 Hz. When operated
in this region, the available continuous motor torque will begin to decrease
along with the motor maximum overtorque capability. The motor manufac-
turer should be consulted concerning the continuous and overtorque torque
capabilities of the particular motor.
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Reduced V/f Operation

Driving Torgue Production
Envelope

Page 38

Many centrifugal fansand pumps require driving torque which increasesin propor-
tion to the square of the speed. Such load types are sometimes called quadratic
loads. Since the torgque production ability of an induction motor decreases in pro-
portion to the square of the applied motor V/f, it is possible, when driving quadratic
loads, to linearly reduce the motor V/f as motor speed decreases and still have suf-
ficient torque for satisfactory operation. When operated in this manner, constant
motor dlip is maintained throughout the operating speed range of the load.

Reduced V/f motor operation with quadratic loads can be advantageous.

O Audible motor noise resulting from the controller PWM output voltage
waveform at reduced speeds is significantly reduced.

O Motor excitation losses should decrease resulting in more efficient motor op-
eration at reduced speed.

Reduced V/f operation is selected by the setting. Refer to Chapter 3, page 64
for adjustment procedure.

Figure 2-23 and Figure 2-24 illustrate typical continuous torque and overtorque
driving capability for atypical self-ventilated NEMA Design B, 1.0 service factor
motor whose no-load current isless than 58% of the motor rated current. In Figure
2-23, the motor is operated with reduced V/f excitation while in Figure 2-24 the
motor is operated with constant V/f excitation. In addition, the controller rated out-
put current is greater than or equal to the motor nameplate current and the control-
ler transient output current capability is no less than 110% of controller rated
output current.

For 1.15 service factor motors, the continuous torque rating is 1.0 times the motor
rated torque from 50 to 100% of motor nameplate rated speed.

Torque
T/Tn
1.10
1
0.95 /
/ ® @ @ \ OContinuous Useful Torque
0.75 OShort Time (<1 min)
| Overtorque
! [ Transient Overtorque
050 \/ Available During a Speed
Change
025 +—
(50 Hz) 0 25 50 é? Speed (Hz)
(60 Hz) 0 30 60 80

Figure 2-23 Operation with Quadratic Torque Load
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Torque

T/Tn
1,1.

1
0.95

0.75

0.50

0.25 1

(50 Hz) 0
(60 Hz) 0

/

[IContinuous Useful Torque

Ve

for Self-Ventilated Motor
[IShort Time (<1 min)

|

Overtorque

V
|
|
|
|
|
I
|
|
|
|
L

Speed (Hz)

Figure 2-24 Operation with Constant Torque Load

THERMAL (OVERLOAD) Indirect thermal (overload) protection of the motor isincorporated in the drive con-

PROTECTION OF troller, taking into account:
THE MOTOR O Current absorbed by the motor

O Motor speed (ventilation)

O Ambient air temperature of 104° F (40° C)

Time
1hr

6
5

24 36 60 Hz
20 30 50 Hz

10 min

4 min

In: rated current

2 min

1 min

10s

070809 1 1112131415

Figure 2-25 Thermal Trip Curves

To adjust the motor thermal (overload) protection, see page 65.

/\ CAUTION

MOTOR OVERHEATING AND DAMAGE.

This drive controller does not provide direct thermal
protection for the motor. Use of a thermal sensor in the
motor may be required for protection at all speeds or
loading conditions. Consult motor manufacturer for thermal
capability of motor when operated over desired speed
range.
Failure to observe this precaution could result in product or property
damage.
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INTERMITTENT DUTY

Page 40

The controller can supply output current in excess of itsrating for afinite duration
of time. The allowable magnitude and duration of a non-periodic overload for a
controller is defined by the transient output current and the thermal trip curves
shown in Figure 2-25 on page 39. For this case, In equalsthe controller rated output
current.

For intermittent (periodic) overloads, the controller overload period must be fol-
lowed by a cool-down period as illustrated in Figure 2-26. The relationship be-
tween the magnitude and period of overload versus cool-down is given by the
formula in Figure 2-27. The formula assumes operation at output frequencies of
50/60 Hz. For frequencies below 50/60 Hz, therated current, In, must be decreased
by the amount shown in Figure 2-25 to prevent tripping the thermal (overload) pro-
tection. If the thermal (overload) protection is set for a force-cooled motor, no re-
duction is required.

| IM: overload current

] In: rated current

Imf~" - | Im: normal running current
t1: duration of overload

t2: recovery time

Figure 2-26 Intermittent Duty

The curvesin Figure 2-27 can be used to determine the ratio between the overload
duration and the operating time at 80% of the rated current at 50/60 Hz. For exam-
ple, following an overload of 1.1 In for 40 seconds, it would require 20 seconds at
0.8 In to return to the previous thermal state.

Overload IM: overload current
I/In In: rated current

Im: normal runnin rr
1.5 [t1=55st1=10s t1=20s .t1=40's ormal ru g current

14 Formulafor controller:

t1=60 s
1.3

1.2 t2 = 1.25[(IM —In)/(In—Im)]t1

111/,
1.0 | f = 50/60 Hz
0.9 | Im=0.81In
|
0.8 : t2

20 40 60 80 100120 s

Figure 2-27 Overload Curves for Controller
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ASSOCIATION WITH
DIFFERENT MOTORS

When Motor Power is
Less Than or Equal to
Controller Rated Power

When Motor Power is
Greater Than Controller
Rated Power

Motors in Parallel

Omegapak Type P drive controllers are designed to drive motors with a corre-
sponding power rating. However, they can be used with motors having different
power ratings as long as certain precautions are observed. Depending on the motor
characteristics and performance necessary for the application, special configura-
tion may be necessary.

Omegapak Type P drive controllers are selected on the basis of required output cur-
rent and power over the expected frequency range. Under no circumstances should
the motor continuous power or current requirements for a given load situation ex-
ceed the drive controller’s continuous output current and power rating.

It is permissible for motor power to be less than or equal to the drive rated power.
However, since compensation is not at the optimum level, this can lead to areduc-
tion in continuous torque at low speed. Adjust the V/f ratio if necessary (page 64).

If the motor rated current is lessthan 50% of drive rated output current, correct ad-
justment of motor thermal protection isimpossible (page 65) and nuisance tripping
of the controller on fault may result. In this case, disable the internal protec-
tion and use standard external protection (overload relay or thermal sensor).

Magnetizing current peaks generally limit this combination to the motor power im-
mediately above the drive rating. Compensation is not at the optimum level, and
the V/f ratio should be adjusted if necessary (page 64). The motor current must re-
main lessthan or equal to the drive controller'srated current. In addition, the power
reguired by the load should not exceed the power rating of the controller. If neces-
sary, install athree-phaseinductor between the drive controller and the motor (page
44).

Drive

Inl @ Drive controller selection:
* Drive controller In=In1 + In2 + ... Inx

,x/ In2 @ * Drive controller Pn=Pnl + Pn2 + ... Pnx

* Protect each motor with a thermal
Inx @ overload relay
X In: rated current Pn: rated power

Figure 2-28 Motors in Parallel

When motors arein parallel, compensation is hot at the optimum level. Adjust the
V/f ratioif necessary (page 64). If the motors have different power ratings, theratio
adjustment can only be a compromise. If the load is to be shared between the mo-
tors, override the slip compensation (page 56).

If there are three or more motorsin paralel, installation of a three phase inductor
between the drive controller and the motor is recommended (page 44).
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Using a Brake Motor
Electric Brake Solenoid

Tapered Rotor Motor

Using a Synchronous
Permanent Magnet or
Wound-Field Motor

Using a Synchronous
Reluctance Motor

Additional Motor

Connected Downstream

of the Drive Controller

Bypassing the Drive
Controller

Page 42

Make sure that the brake winding is brought out to terminals, without a common
point to the stator. The brake should be supplied separately at its rated voltage and
switched on simultaneously with the motor.

The brake on atapered rotor motor is released by the magnetic field of the motor.
This kind of motor can be used with a frequency inverter, but requires special ad-
justments.

It is possible to operate a synchronous motor as long as the following conditions
are met:
O Slip compensation is overridden (see page 56).

O Internal overload protection (see page 65) isdisabled and external protection
(overload relay or thermal sensor) is used.

O Operation only at constant V/f.

O Appropriatefield excitation and protection is provided for externally-excited
motors.

It is possibleto operate asynchronous rel uctance motor aslong asthe slip compen-
sation is overridden (see page 56).

When connecting an additional motor, comply with the timing sequence shown in

Figure 2-29:
O t1=20ms
O t2 =time required for motor residua voltage to reach 10% of motor name-
plate voltage.
F1
Q1 KMl 1
_ KMLI ol 1 t
»>— TD—H pive cll. . —
=) K2 5] S o— !
KM2 F2 B S
tl t2

Figure 2-29 Connecting an Additional Motor

If the motor isto be connected to the controller while the controller is running, the
sum of the running motor current(s) plus the expected starting current of the
switched motor must not exceed 90% of the controller’'s transient output current
rating.

When bypassing the drive controller or inserting an i solation contactor between the
controller and motor, comply with the timing sequence shown in Figure 2-30:

0 t1=20ms
0 t2 =time required for motor residua voltage to reach 10% of motor name-

plate voltage.
Q1 KM1 KM2 F1 KM1 1[ I:I [t
>— T Drive | 2
4 kmz gL 1 [t
1 [ ol 1
>— KM3 gl i1 Lt
Q3 KM3 »He »%—:e »He

Figure 2-30 Bypassing the Drive (Direct Coupling)
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INSTALLING THE Mount and connect the motor carefully, so as to eliminate any possible problems
MOTOR with vibrations and resonance.

Adaptation to the Motor The motor/drive controller combination must be adequately rated to:

Load O Overcometheload torque of the motor load over the entire speed range used

d

Supply the transient overtorque needed for the required accelerations (see
Figure 2-23 on page 38 and Figure 2-24 on page 39.)

If braking isrequired for rapid deceleration, refer to:

g
u

DC injection braking (page 34)
Dynamic braking (page 75).

Depending on the type of machine load, some precautions must be taken:

g

g

Constant torque load (conveyors): ensure that the starting torque is compat-
ible with the avail able overtorque.

Quadratic torque load (fans and centrifugal pumps): adjust the V/f ratio
(page 64) and override the slip compensation (page 56). Torque increases
rapidly with speed and it may be necessary to limit the maximum speed to
avoid exceeding the capabilities of the motor-controller combination.

Constant power load (winders): check the speed range. If torque is highest
at low speed, check torque capability at lowest speed and provide forced
ventilation if necessary.

Overhauling load/high inertia: examine the braking methods (page 75), and
adjust if necessary.

ADAPTATION TO THE If a suitable input line is not available, the drive controller can be supplied via a
INPUT LINE three-phase transformer or autotransformer, rated as shown in Table 2-11.

Table 2-11 Suitable Transformers

Drive Transformer

Rating

P@@VO4AC 2 kVA

PODVOAE 4 kVA

POBVO4G 9 kVA

P@@VO4J 16 kVA

P@@VO4K 22 kVA

P@BVO4AM 32 kVA

P@@VO4P 52 kVA

P@@VO4Q 75 kVA

P@@VO4S 100 kVA

PO@BVOAT 125 kVA

P@@VO4U 155 kVA
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LINE INDUCTORS

Inductors Between the
Drive Controller and the
Motor

Page 44

Use line inductors in the following circumstances:

g

g

g

Input lines subject to interference from other loads (interference, overvolt-
age).

Drive controller supplied by alinewith very low impedance (fed from power
transformers with more than 10 times the drive power).

Large number of adjustable frequency drives installed on the same line.

In the cases above, using line inductors provides the following advantages:

u
g
U

Increased protection of input rectifier bridge against overvoltage and spikes.
Reduction of the current absorbed by the drive controller at full load.

Reduction of the harmonic current load on the power factor correction ca-
pacitors, when used.

The addition of inductors between the drive controller and the motor is recom-
mended in the following circumstances:

g
g

g
g

O

Wire connecting drive controller and motor islonger than 320 ft (100 m).

For P@@VOAT and PA@VOA4U, if the drive-motor connection wires are less
than 82 ft (25 m) (to ensure protection against short circuits between output
phases).

More than three motors being controlled in parall€l.

Motor has more than six poles, with a high power factor and low stator in-
ductance.

Motor with a higher power rating than the controller power rating.

In the cases above, using line inductors enables reduction of:

g

g
u
g

Values of the current peaks absorbed by the motor.

Ground leakage interference currents.

Radio interference created by the motor connection wiring.
Vibrations and motor noise.
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Recommended Three-
Phase Inductors

Theinductorslisted in Table 2-12 can be used between theinput line and drive con-
troller and/or between the drive controller and the mator.

Table 2-12 Suitable Inductors

Inductor Characteristics Drive Drive Ratings
Inductance Amperes Horsepower Voltage
(continuous)t
5mH 5A P@BVO4C 1.5hp 460V
POBVO4LE 3hp 460V
1.7mH 15A P@BVOAG 7.5hp 460V
0.80 mH 30A P@@VO4J 15 hp 460 V
P@BVO4K 20 hp 460 V
0.6 mH 40 A PB@BVO4AM 30 hp 460V
0.35 mH 70 A PB@BVO4P 50 hp 460V
0.17 mH 150 A P@@VO4Q 60 hp 460V
PB@BVO4S 100 hp 460V
0.150 mH 250 A PO@VOAT 125 hp 460V
P@@VO4U 150 hp 460V

1 Continuous rms current rating. To prevent inductor saturation, inductor peak current rating

must be 3 to 4 times the continuous current rating.
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Introduction

INTRODUCTION A DANGER

HAZARDOUS VOLTAGE.

Read and understand this manual in its entirety before
installing or operating Omegapak AC drive controllers.
Installation, adjustment, repair and maintenance of these
controllers must be performed by qualified personnel.

Disconnect all power before servicing drive controller.
WAIT TEN MINUTES until bus capacitors discharge, then
measure bus capacitor voltage between + and - terminals
to verify DC voltage is zero (see page 15).

DO NOT short across capacitors or touch unshielded
components or terminal strip screw connections with
voltage present.

Install all covers and close door before applying power or
starting and stopping the controller.

User is responsible for conforming to all applicable code
requirements with respect to grounding all equipment. See
Figure 2-10 on page 26 and Figure 2-11 on page 27 for drive
controller grounding points.

Many parts, including printed wiring boards, in this drive
controller operate at line voltage. DO NOT TOUCH. Use only
electrically insulated tools while making adjustments.

Before servicing controller:

Disconnect all power.

Place a “DO NOT TURN ON” label on the controller
disconnect.

Lock disconnect in open position.

Failure to observe these precautions will cause shock or burn, resulting in
severe personal injury or death!

The Omegapak Type P drive controller is factory preset to meet the most common

DRIVE application requirements.

CONTROLLER

SETTINGS

NOTE

Throughout this chapter, preset values are marked
with an asterisk (*).

Make sure the preset values are compatible with your requirements. If they are:

1
2.
3.

4.

Page 48

Check the drive controller connections (see Figure 2-12 on page 29).
Close and secure all enclosures.

is off.
Apply power to the controller.

© 1992 Square D All Rights Reserved
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Dialog Unit Switches

Dialog Unit
Push Buttons

If the preset values are not compatible with your requirements, readjust the settings
as described in this chapter. The setting controls are grouped on front of the control
board and are accessible without removing the front cover by lifting the protective

flap.

Control Board

o J5 o
|:|J6 o o Dialog Unit
4 \
2 ON
Ic1 37 0 E E @
CONFIG AUTOTEST + JON

PBU

— JOFF

BEH] O

J/

o [ J1 [32] o

Figure 3-1  Drive Controller Settings
The dialog unit has two switches, shown in Figure 3-2. The CONFIG switch en-

ables access to the configuration parameters. The AUTOTEST switch selects the
test sequence.

2 ON
Enables access to configuration / i i \ Selects the test
1

OFF
parameters (page 54). CONFIG * AUTOTEST sequence (page 71).

Figure 3-2  Switches on Dialog Unit

/\ WARNING

UNINTENDED EQUIPMENT ACTION.

e Parameter changes affect controller operation.

e Read and understand this manual before using internal
keypad (dialog unit).

Failure to observe these precautions may cause severe personal injury or

equipment damage.

0 PBU: When this push button is pressed and released, the parameter name
and then itsvalue is displayed (see Figure 3-3). If the parameter valueisa-
ready displayed, pressing and releasing this push button causes the parame-
ter name to be displayed (see Figure 3-4). Pressing and holding this push
button causes the parameter names to scroll on the display.
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DISPLAYING SETTINGS
AND ELECTRICAL
VALUES

Operation Parameters

Drive Controller Stopped

Drive Controller Running

O +/ON: Pressing this push button allows a user to increase a parameter value

or enable afunction.

O -/OFF: Pressing this push button allows a user to decrease a parameter value

or disable afunction.

Figure 3-3 shows how to change a parameter value.

ON

CONFIG AUTOTEST

PBU

Acc

Calling up parameter

Figure 3-3

1 FF
CONFIG AUTOTEST + /ON

2

PBU
— [OFF

1 OFF
CONFIG AUTOTEST

ON

+ /ON

PBU
— IOFF

12000

2 |

O

|\ J &

Parameter value

Changing a Parameter Value

Changing parameter value

Simultaneous pressing of PBU and +/ON enables scrolling of the parametersin the
reverse order shown on page 51 and page 52.

When a parameter value is displayed, the name of the parameter can be called up
again by briefly pressing PBU (see Figure 3-4).

e )
ON

i O

1 OFF
CONFIG  AUTOTEST + /ON

PBU
— IOFF

120 O

|\ J

Parameter not known

Figure 3-4

-~
ON

2
1 OFF
CONFIG AUTOTEST

PBU

HEE

Calling up parameter name

Calling up a Parameter Name

e )
ON

i O

1 OFF
CONFIG  AUTOTEST + /ON

PBU
— IOFF

12010

|\ J

Parameter value

With the CONFIG selector switch in position 1, and without a push button being
pressed, the displays shown below are possible.

-=F

Drive controller ready.

Possible fault, see Table 4-1 on page 70.

Controller ready with serial communication option board.

FrH| O [450) valueof thefrequency reference, or another parameter select-

ed during the previous operating period. For example:

] Motor Current

Page 50
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Other Displays Possible During dch DC braking: braking by DC injection enabled. This code
Operation shows that the braking command has been accepted.
Overbraking: excessive braking causes capacitor overvoltage.
o, Increase deceleration time or install optional dynamic brake.
- B Display flashing: controller is operating in current limit.
L
Simplified Input Display When the CONFIG selector switch isin position 1, press and hold the PBU push
button to display the main operating parametersin the order shown in Figure 3-5.
2 at standstill Ready
g ' (for other possible displays, see previous
running page)

* Frequency Reference (Hz)

1
CONFIG
Motor Current (A)
Thermal State (%)
Acceleration (s)

Deceleration (s)

Low Speed (Hz)

High Speed (Hz) Adjustment
parameters
Skip Frequency 1 (see page 61)

Skip Frequency 2

Voltage/Frequency Ratio

Thermal Current Rating (A)

Line Voltage (V)

Figure 3-5  Simplified Input Display

NOTE

The value of the input line voltage is valid only when
the drive controller is in the standby mode( ). In
addition, the value displayed may be incorrect if the input
line is subject to waveform distortion.
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Complete Display

2

m

1
CONFIG

To view all operating parameters, apply power to the drive controller's control cir-
cuit and move the CONFIG selector switch to position 2. Press and hold PBU to
display al operating parameters in the order shown in Figure 3-6.

at standstill
»

A

running

Figure 3-6

Page 52
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Ready

Frequency Reference (Hz) Operation parameters

see page 50
Motor Current (A) ( pag )

Thermal State (%)
Acceleration (s)
Deceleration (s)
Low Speed (Hz)

High Speed (Hz) Adjustment

parameters (see page
Skip Frequency 1

Skip Frequency 2

Voltage/Frequency Ratio
Thermal Current Rating (A)
Line Voltage (V)

Nominal Frequency
Current Input

Skip Frequency Bandwidth
Slip Compensation

DC Sto
P Configuration parameters

Ramp Blocking (see next page)

Freewheel Stop
Catching a Spinning Load
Overbraking Detection

Automatic Restart

Complete Display
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CONFIGURATION
PARAMETERS

Displaying Configuration
Parameters

2

m

1
CONFIG

Changing Configuration
Parameter Values

Configuration parameters can be displayed at any time by putting the CONFIG se-
lector switch in position 2. These parameters can be modified as long as the CON-
FIG selector switch isin position 2 when power is applied to the drive controller's
control circuit. When in this mode, the controller will not start while the switch is

in position 2. The serial communications option (if installed) is inactive in this
mode.

Press and hold PBU to display the configuration parameters in the order shown in
Figure 3-7.

Figure 3-7  Display of Configuration Parameters

NOTE

All configuration parameter changes are STORED in the
controller’'s permanent memory (EEPROM) when the

CONFIG switch is moved from position 2 to position 1.

/\ WARNING

UNINTENDED EQUIPMENT ACTION.

eDepending on the state of controller’'s external
inputs, drive may start when configuration switch is
moved from position 2 to position 1.

<ALL external inputs to controller must be set to
prevent drive operation when configuration switch is
moved to position 1.

Failure to observe this precaution can result in severe personal
injury or death!
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Figure 3-8 shows how to change a configuration parameter value.

~

E ﬁ
1 OFF
CONFIG  AUTOTEST + /ON
PBU
2 on — IOFF
ﬂ H : =
1 ﬂ i @
CONFIG AUTOTEST rl OFF D n
CONFIG AUTOTEST + /ON

Pev Changing parameter value
— IOFF
2 ON
AL W O
1 OFF
CONFIG AUTOTEST + /ON
Calling up parameter Parameter value

PBU

— IOFF

DFF \

Figure 3-8  Changing Configuration Parameter Values

After changing the value of any parameter, turn the CONFIG switch to position 1
to return to the list of parameters on page 51.

When the CONFIG switch is moved from position 2 to position 1, the value of the
configuration parameters is STORED in permanent memory (EEPROM). If the
value of one of the parametersis changed, the new valueis recorded in memory the
moment the CONFIG switch is moved to position 1. If power is removed before
the value is recorded, the parameter remains unchanged.

Configuration Parameter The configuration parameters and their possible values are listed below. The preset
Values values are marked with an asterisk (*).
Frb

0 Rated frequency of the motor:

50 Hz
* 60 Hz

The various voltage/frequency ratio possibilities, depending on the parameter
and supply voltage, are given in the table below.
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Table 3-1 Voltage/Frequency Curves

F -G Drive Controller V/F Curve
P@@VO4
(460V)

O Current reference;

* 0-20 mA
4-20 mA
20-4 mA

In the special case when current input is 20-4 mA, the E1 and E2 inputs thus be-
come 10-0V inputs (high speed HSP abtained for 4 mA or 0V reference.)

F
HSP
Reference
LSP
4 20mA
0 10V

Figure 3-9  Current Input 20-4 mA

0 Skip frequency bandwidth:
* Suppression of skip frequencies
Suppression band 2 Hz

Suppression band 5 Hz

See page 63 for skip frequency settings.
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O Slip compensation:

Slip compensation On

* Slip compensation Off

When On, dlip compensation enables motor speed to be maintained almost con-
stant, regardless of the load. Slip compensation must be switched off for operation
with quadratic torque loads (such as fans and centrifugal pumps) and machines
with high inertia.

N1 N2 N

Figure 3-10 Slip Compensation Curves

0 DC stop:

DC stop on
* DC stop off

/\ WARNING

NO HOLDING TORQUE.

DC injection braking does not provide holding torque
at zero speed.

DC injection braking does not function during loss of
power or controller fault.

*When required, use separate brake function for
holding torque.

Failure to observe this precaution can result in severe personal

injury or death!

When On, this function enables braking by automatic DC injection during 0.5 sec-
ondsif the frequency becomes lessthan 1 Hz.
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0 Ramp blocking:

Ramp blocking on

x Ramp blocking off

When On, the ramp blocking function enables faster/slower operation in onedirec-
tion only. The control inputs are reassigned as follows:

0 FW:“faster” by increasing the frequency according to the accel eration ramp,
maximum frequency being fixed by the reference.

O RV: “dower” by decreasing the frequency according to the deceleration
ramp.

0 FW+RV: ramp blocking; the frequency no longer varies.

@

I
1 1
L]

5|

Figure 3-11 Ramp Blocking Curves

)
A
m

O Freewheel stop:

Freewheel stop on
* Freewheel stop off

Ol /TN /N t
N Y

\ 1
1 [ |
rwo L 1 1 f ! t Forward
1
\ 1

)

1
RV 0 | I ] t Reverse

Figure 3-12 Freewheel Stop
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When the Freewhee! stop (FST) function is On:

O

O

The drive controller output will be disabled when the run input (FW or RV)

is disabled.
The drive controller will decelerate with no power applied to the motor.

The deceleration time (t1) depends on motor speed, machine inertia and re-

sistive torgque.

NOTE

 Restarting a coasting motor may cause the controller to

trip on overcurrent.

e Restarting a coasting motor may subject the motor and

driven load to acceleration and deceleration rates that
exceed the controller ramp settings.

T
~
Ln

Catching a spinning load:

on | ON

* oFF| Off

/\ WARNING

UNINTENDED EQUIPMENT ACTION.

eAutomatic restart and catching a spinning load can
only be used for machines or installations that
present no danger in the event of automatic
restarting, either for personnel or equipment.

eEquipment operation must conform to national and
local safety regulations.

Failure to observe this precaution can result in severe personal

injury or death!

The use of this function requires a special control sequence. Maintain the power
and control supply viaa 2 wire control of the line contactor (by selector switch or

latching push buttons). Maintain the speed reference and the direction signal.

This function permits smooth pick-up of motor speed in the event of a short input
line failure (>20 ms). It isintended for machines (such as fans and machines with
highinertia) for which aloss of speed isslight during short power linefailures. This
function is not intended for use with overhauling loads and should be set to Off

when used with such loads.

Page 58
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If thisfunctionisset to Off, when power isreapplied frequency ramping startsfrom
zero and progresses to the reference value. If set to On, when power is reapplied
the output frequency is immediately equal to the speed reference value, and the
voltage devel ops gradually so as not to cause an overcurrent condition.

~/

1
1
1
1
1
1
1
U |Mains |

Figure 3-13 Catching a Spinning Load

O Overbraking detection:

Off

When On, the overbraking detection function enables deceleration time to be in-
creased automatically if the ramp time setting is too low, taking into account load

inertia.

Thisfunction can be switched off if the dynamic braking option is used in order to

obtain maximum braking performance.

O Automatic restarting:

on
Off

/\ WARNING

injury or death!

UNINTENDED EQUIPMENT ACTION.

eAutomatic restart and catching a spinning load can
only be used for machines or installations that
present no danger in the event of automatic
restarting, either for personnel or equipment.

eEquipment operation must conform to national and
local safety regulations.

Failure to observe this precaution can result in severe personal
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The use of this function requires a special control sequence. Maintain the power
and control supply viaa 2 wire control of the line contactor (by selector switch or
latching push buttons). Maintain the speed reference and the direction signal.

Activation of this function enables automatic restarting of the drive controller fol-
lowing an overbraking fault or amotor overload fault.

If thedrive controller faultsfollowing filter capacitor overvoltage, the controller re-
mains disabled for 1 minute with displayed (overbraking) and automatically
restartsif the fault has disappeared and if the other operating conditions allow. The
fault relay (terminals SA-SB) remains closed.

If overvoltage occurs again, the sequence aboveis repeated 4 times (that is, a max-
imum of 5 sequences) before the drive controller faults and has to be reset.

If the drive controller faults following motor overvoltage, the drive controller re-
mains disabled for aslong asthethermal state stays above 100% (about 7 minutes).
Thefault relay (terminals SA-SB) remains closed. Restarting is possible if the oth-
er operating conditions allow.

Thisfunction isintended for HVAC systems or high inertia applications.

NOTE

If controller is fitted with optional serial communication
board (page 94), the parameter (address) appears after
the parameters above.

Refer to Instruction Bulletin 50006-378-05, supplied with the
serial communication board.
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ADJUSTMENT
PARAMETERS

Changing Adjustment
Parameter Values

Adjustment parameters can be displayed and modified at any moment, whether the
driveisrunning or not. The parameter values are stored in permanent memory (EE-

PROM).

/\ WARNING

equipment damage.

UNINTENDED EQUIPMENT ACTION.

< Parameter changes affect controller operation.

e Read and understand this manual before using internal
keypad (dialog unit).

Failure to observe these precautions may cause severe personal injury or

If a parameter is changed from the dialog unit, the new value immediately affects
drive operation. The parameter is acted upon even while the display is scrolling
through the adjustment range. For example, if acceleration time is modified while
the controller is accelerating, a nonlinear acceleration time will result.

The new valueis recorded in memory (EEPROM) in one of two ways:

1. Changes are saved if another adjustment parameter is called up (by press-

ing PBU).

2. Thereisal10 second window that starts when the user stops making chang-
es to adjustment parameters. If 10 seconds expires and no additional
changes are made, the new values are stored in memory (EEPROM). If ad-
ditional changes are made before the 10 second window elapses, the win-
dow isreset and starts again when the user stops making changes.

If power isremoved from the controller before 10 seconds has elapsed, the param-
eter remains unchanged. Figure 3-14 shows how to change an adjustment parame-

ter value.

-
2 ON

"y

1 OFF
CONFIG AUTOTEST

PBU

HEE

Calling up parameter

-
ON

2
1 OFF
CONFIG AUTOTEST + /ON
PBU

— JOFF

12000

\

J

-
2 ON

o

1 OFF
CONFIG AUTOTEST

PBU

=g

|\

+ /ON

— IOFF

O

Parameter value

Changing parameter value

Figure 3-14 Changing an Adjustment Parameter Value

© 1992 Square D All Rights Reserved

Page 61



Bulletin No. 50006-378-11
July, 1992

Chapter 3 — Setting up the Drive Controller
Adjustment Parameters

List of Adjustment
Parameters

x| [~
| |
M| ™

O Acceleration (110990 s) Acceleration time is increased automatically
if overtorque occurs.

50 Hz

©0H)| * Preset value 5 s

0.2s }

\

\

990's|

\

0 Lt
B S

Figure 3-15 Acceleration Curve

0 Deceeration (0.2t0990s) Deceleration time is increased automatically
if excessive braking occurs (display of code

=)
f

50 Hz

(60 Hz) * Preset value 10 s

O Low speed
O High speed
f (Hz)
Fr
HSP
See page 54.
LSP
reference
0
0 (4) 20 mA

Figure 3-17 Frequency Curve

Page 62
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L 5F| and scale the input range for speed references on the drive controller.
L 5F|sets the minimum frequency at which a reference input can command the
drive controller to run. sets the maximum frequency at which areference in-
put can command the controller to run. For example, with a0 to 10V input, if the
referenceisOV and = 10, the drive is commanded to run at 10 Hz. If the ref-
erenceis 10V and = 52, the drive is commanded to run at 52 Hz.

and are not the minimum and maximum frequency clamps of the
drive controller. They are the minimum and maximum output frequencies of the
controller during normal, steady state operation. During transients or oss of speed
feedback, the controller’s output frequency is limited to £ 6 Hz of the input refer-
ence value.

With set to minimum, the absolute minimum controller speed is 1 Hz. The
controller will not run with references less than 1 Hz.

The preset values are:

O minimum
O *60 Hz for PA@VO4_(460V)

O Skip frequencies 1 and 2

Skip frequencies are selected in such a manner as to prevent the motor from oper-
ating steady state at machine or installation resonant frequencies. The and
parameters allow the user to specify up to two skip frequencies with a band-
width of 2 or 5 Hz according to the parameter value (i.e,, if is set to

there are no skip frequencies).
To adjust the skip frequencies:

O Adjust the speed reference to determine the critical frequency or frequencies
(noise and mechanical resonance).
0 Setthe[dFr|parameter to[2 _|. This selects a2 Hz bandwidth.

O Adjust oneor both of the Fr / and parametersto the 1 or 2 determined
values.

O If the resonance phenomena persists, extend the frequency band from 2to 5
Hz using the |dF - parameter.

Preset values|Fr~/|and [F~2|to| 50lor| &0).

If there s only onecritical frequency value, adjust F -2 to the samevalue as[F -/ .
Example: for a motor 1500 rpm at 50 Hz, with critical frequency given at 30 Hz
and parameter setto| 2 |, set|Fr/|to 300 For afrequency reference of 30
Hz, rotation frequency will be 29 Hz on acceleration and 31 Hz on decel eration.
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B7/80 F———————————————————

: Reference
0 1ov
0(4) 20mA

Figure 3-18 Critical Operating Frequency Curves

0 Voltage/frequency ratio * Preset value [FO0]: setting for operation
with quadratic torque load.

Figure 3-19 shows the V/f curve for applications with quadratic load torque, such
as fans and centrifugal pumps.

To improve motor performance, adjust between

and in such a way as to obtain correct and

silent operation with minimum current. This adjustment
range is obtained via the - /OFF push button.

Vn: rated voltage

Figure 3-19 Quadratic Torque Curve

Figure 3-20 showsthe V/f curve for applications needing high torque at low speed:

If torque is inadequate, increase gradually from to

until correct operation is obtained. This adjustment
range is obtained via the +/On pushbutton.

Vn: rated voltage

sz

0 50
(60)

Figure 3-20 High Torque Curve
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IEH

O Thermal (overload) motor  * Preset, in units of amps, to 0.9 of the drive
protection (page 39) controller's rated current. Setting range:
from 0.45 to 1.05 of controller's rated cur-

rent (see Table 1-1 on page 11).

Set to the rated motor current value listed on the motor namepl ate.

To disable thermal protection, press and hold the +/ON push button (increasing the
vaue of [/EH]) until the code appears.

Special case: setting inthe to range (quadratic torque load). With

some ventilation applications, it may be necessary to increase flow in continuous
operation when operating conditions permit (for example, reduction of air density
by increasing temperature). The motor is thus operating at overspeed. In order to
avoid the thermal overload relay tripping if the load curve changes (cooling down
of the air for example), the current taken by the motor must be limited to a permis-
sible value in continuous operation.

The current limitation is reduced to 1.05 times the preset value from the cur-
rent taken by the motor reaches this value in continuous operation whatever the
speed reference. During the transient accel eration and decel eration phases, the cur-
rent remains fixed at itsinitial value, that is 1.1 times the speed controller’s rated
value. Thedrive controller will not trip on motor overload due to the reduced
current limit.

Cold air

|

|

I

I

I

I

I

I

I

I

|

| N (Hz)
50 58

\
\
\
Hot air !
1
\

Figure 3-21 Motor Thermal Protection Curve

© 1992 Square D All Rights Reserved Page 65




Bulletin No. 50006-378-11 Chapter 3 — Setting up the Drive Controller
July, 1992 Adjustment Parameters

Notes:

Page 66 © 1992 Square D All Rights Reserved



. Bulletin No. 50006-378-11
Chapter 4 — Maintenance

July, 1992

Saf ety PreCaULiONS..........ooiiieieirierieeieee e 68
Preventive MaliNtENaNCE.........oooocuiie ittt e s ebree e 68
[0 | 0T [ 69
e S (0= o L= TSR 69
Erasing FaUILS ........oouieeeeeee e 69
Overcurrent due to Short CIrCUIL ........cocveeeeieeeeieeecee e e 69
S R B T=T0 10 1 =TSSR 71

© 1992 Square D All Rights Reserved Page 67




Bulletin No. 50006-378-11 Chapter 4 — Maintenance

July, 1992 Safety Precautions
SAFETY Read the safety statements bel ow before proceeding with any maintenance or trou-
PRECAUTIONS bleshooting procedures.

HAZARDOUS VOLTAGE.

e Read and understand this manual in its entirety before
installing or operating Omegapak AC drive controllers.
Installation, adjustment, repair and maintenance of these
controllers must be performed by qualified personnel.

- Disconnect all power before servicing drive controller.
WAIT TEN MINUTES until bus capacitors discharge, then
measure bus capacitor voltage between + and - terminals
to verify DC voltage is zero (see page 15).

e DO NOT short across capacitors or touch unshielded
components or terminal strip screw connections with
voltage present.

< Install all covers and close door before applying power or
starting and stopping the controller.

e User is responsible for conforming to all applicable code
requirements with respect to grounding all equipment. See
Figure 2-10 on page 26 and Figure 2-11 on page 27 for drive
controller grounding points.

e Many parts, including printed wiring boards, in this drive
controller operate at line voltage. DO NOT TOUCH. Use only
electrically insulated tools while making adjustments.

Before servicing controller:

e Disconnect all power.

e Place a “DO NOT TURN ON” label on the controller
disconnect.

» Lock disconnect in open position.

Failure to observe these precautions will cause shock or burn, resulting in

severe personal injury or death!

PREVENTIVE The following preventive maintenance procedures are recommended at regular in-
MAINTENANCE tervals:

O Check the condition and tightness of the connections.

O Make sure that the ventilation is effective and that the temperature around
the drive controller remains at an acceptable level.

0 Remove dust and debris from the drive controller, if necessary.

If anything unusual occurs when putting the controller into service or during oper-
ation, be sure that all the recommendations relating to the environment, mounting
and connecting the drive controller have been followed.
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FAULT CODES

Fault Storage

Erasing Faults

Overcurrent due to
Short Circuit

The Omegapak Type P drive controller can detect a certain number of faults and
display themin the form of codes. These fault codes are listed in Table 4-1 on page
70.

The first fault detected is displayed and stored if the control circuit voltage stays
on. The fault relay drops out except when automatic restarting is configured. Use
of the circuit diagram shown on page 29 is recommended.

To erase afault from memory (the fault code may be steady or flashing), remove
al power from the drive controller.

If the fault code is steady, switch the power supply back on; this erases the fault
storage and resets the drive controller.

If thefault codeisflashing, thisindicatesthat thefault isstill present. Find and cor-
rect the cause and wait for the code to be steady before switching the power supply
back on to reset the drive controller.

Thefault code requires special attention. With thistype of fault, it is essential
to switch off the drive controller's power and control circuits and to check the con-
nection cables and motor insulation. Carry out the self-diagnostics before resetting

(page 71).
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Table 4-1

Fault Codes

Code

Probable Cause

Troubleshooting Procedure

i

Display off or partial display

. No control supply.

. Check the control voltage, supply fuses,

internal fuses and connections.

2. Control voltage too low. . Check the H1-H2 control terminal
connections.
1. No supply to terminals L1-L2-L3. . Check the power supply, supply fuses.
FhF :
2. Power fuses blown. . Reset the drive.
Phase fault 3. Brief input line failure (t = 200 ms). . Check the connections.[]
4. Internal connections.
IJCF 1. Supply too low: . Check the supply voltage.
PO@VO4_: V<380V
Undervoltage .
2. Temporary voltage drop (t= 200 ms). . Reset the drive.
3. Internal connections. . Check the connections.[!]

5]

5F

Overvoltage

1. Supply too high:

POBVO4_:
POBVO4_:

V =550V (50 Hz)
V =510V (60 Hz)

. Check the supply voltage.

. Check parameter IFr5] (| 50] or | EU|).

[na]

hF

Overtemperature

. Heat sink temperature too high

(= 167°F/ 75° C).

. < 37 kW models: J8 on power board

disconnected.

. 245 kW models: switch on
measurement board in wrong position.

. Braking resistor thermal contact

tripped (see page 87).

. Check the motor load, the fan and the ambient

temperature around the drive controller. Wait
for controller to cool down before resetting.

. Check connector J8.

. Check the switch position (page 91).

. Check the dynamic brake connections.

Change the resistor if necessary.

(overload)

[LF, (loss of current sensor)

Motor overload

f > 118%, thermal trip due to

prolonged overload or phase failure.

If < 118%, phase U failure (< 37

kW models) or phase V failure (= 45
kW models).

. Check the | /EH| setting and compare with

motor In. Check the load and compare with
the operating speed. Check the braking
conditions (Possibility of single phase
operation). Wait approximately 7 minutes
before resetting.

. Check the motor connections for open phase.

OkF| (overvoltage)

(overcurrent)

Excessive braking

3. Motor power rating too low for . For motors whose continuous current rating is
application. less than 50% of the controller current rating,
see page 41.
1. Overvoltage or overcurrent due to . Increase the deceleration time. Add the

excessive braking or an overhauling
load (even with braking option).

braking option if necessary. Reset is possible

if [ULn]:

< 550 V: P@@VO4_

[cF| (anti-sat)

(bus sensor)

Overcurrent

. Short circuit or grounding on the drive

controller output.

. Internal drive fault.
. Excessive transient operation.

. Remove all power and control. Check the

connecting cables and motor insulation, with
the drive controller disconnected.

. Use the drive self-diagnostics.
. Increase the acceleration or deceleration time

then reset drive.

(1] See Instruction Bulletin 50006-378-04 (Troubleshooting Manual).

Page 70
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Table 4-1 Fault Codes (Cont'd)
Code Probable Cause Troubleshooting Procedure
1. Capacitor charge relay closure control | 1. Check the connections.!!]
LcF fault
Charge relay fault
CIF 1. Serial link communication fault (with 1. Check the connections between the drive
communication option board). controller and programmable controller (or
Serial link fault computer).
1. Internal connection fault. 1. Check the internal connectors, with the supply

(item not found)
(AUTOTEST switch position)

Internal fault

switched off and capacitors discharged (at
least 10 minutes, see page 15).

2. AUTOTEST selector switch moved to | 2. Move the selector switch to OFF. Reset the
the ON position during operation drive controller.

(1] See Instruction Bulletin 50006-378-04 (Troubleshooting Manual).

SELF-DIAGNOSTICS

The drive controller has incorporated a self-diagnostic system. It allows a user to
check the main functions. To perform the self-diagnostics (autotest):

1

/N WARNING

2.

EQUIPMENT DAMAGE
HAZARD.

Do NOT energize the input
line connectedto L1, L2 and
L3 or move the AUTOTEST
switch during the autotest
sequence.

Failure to observe this precaution
may result in equipment damage,
severe personal injury or death.

3.

Remove all power and refer to Danger statement on page 68.
Disconnect U/T1, V/T2 and W/T3 leads at the controller.

Select the test sequence by moving the AUTOTEST selector switch on the
dialog unit to ON.

Do not apply line power to L1, L2 or L3. Connect control power only to
H1 and H2 terminals of drive controller.

Switch the control supply back on.
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Figure 4-1 is the flowchart for the self-diagnostics.

Rating Item not found (page 71)
identified
Dialog Unit Display During
Control Inputs Test
Validate the inputs to test them
m Control inputs test FW | RV | DCB
ov (o a =]
24V | ] 1
6s
Capacitors Stand by Time available
discharged
Power Power board fault
fault
Control board test A WAR N I N G
Control Control board fault EQUIPMENT DAMAGE
fault HAZARD.
Do NOT energize the input
line connectedto L1, L2 and
L3 or move the AUTOTEST
Z“l’]‘?t’e' board Power board fault switch during the autotest
sequence.
Failure to observe this precaution
may result in equipment damage,
Faulton Module 1 fault severe personal injury or death.
module 1 (T1 and T4)
Faulton Module 2 fault
module 2 (T3 and T6)
Fault on Moduie 3 fault
module 3 (T5 and T2)
Figure 4-1  Flowchart for Self-Diagnostics

When the autotest is complete:

O Switch off the control supply to reset the test sequence to zero.
O After rectifying the fault, run asecond test to check the controller condition.

O Before operating the drive, move the AUTOTEST switch back to the
OFF position before applying line power.
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SAFETY Read the safety statements below before installing any drive option.

PRECAUTIONS
PENDANGER

HAZARDOUS VOLTAGE.

e Read and understand this manual in its entirety before
installing or operating Omegapak AC drive controllers.
Installation, adjustment, repair and maintenance of these
controllers must be performed by qualified personnel.

« Disconnect all power before servicing drive controller.
WAIT TEN MINUTES until bus capacitors discharge, then
measure bus capacitor voltage between + and - terminals
to verify DC voltage is zero (see page 15).

< DO NOT short across capacitors or touch unshielded
components or terminal strip screw connections with
voltage present.

< Install all covers and close door before applying power or
starting and stopping the controller.

e User is responsible for conforming to all applicable code
requirements with respect to grounding all equipment. See
Figure 2-10 on page 26 and Figure 2-11 on page 27 for drive
controller grounding points.

e Many parts in this drive controller, including printed wiring
boards, operate at line voltage. DO NOT TOUCH. Use only
electrically insulated tools while making adjustments.

Before installing controller:

« Disconnect all power.

e Place a “DO NOT TURN ON?” label on the controller
disconnect.

e Lock disconnect in open position.

Failure to observe these precautions will cause shock or burn, resulting in
severe personal injury or death!
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ADAPTATION FOR The+10V control module, part no. VW3-A45108, is an interface that changes the
+10 V CONTROL +10V input into a0 to 10V speed reference and a rotation direction (forward or

reverse) control. It has the following characteristics:

0 Dimensions(H xW x D):
3.78in (96 mm) x 1.89in (48 mm) x 1.65 in (42 mm)
0 Clip-on fastener onto -_r 1.38in (35 mm) omegarail

O Two summing analog input terminals, 22 and 23 (Ze =28 kQ). Theresulting
speed reference is equal to the absolute value of the sum of references AEL
and AE2.

0 The sign (+ or -) of the sum of the references determines the rotation
direction.

The module may be enabled by a balanced 30 VDC externa supply between ter-
minals 25 (+) and 26 (-).

Drive

e

Absolute
Value 36
Circuit

;
=

:g

[
=

+15V 0V -15V
External Suppl

Figure 5-1  Block Diagram of +10V Control Module

DYNAMIC BRAKING This section describes the dynamic braking and speed regulation options for the
AND SPEED Class 8803 Type P AC drive. These two functions, grouped together as one option,
REGULATION are available in three versions according to the drive power:

O Dynamic braking module (8803 PB01) for 1.5 to 30 hp Omegapak Type P
AC drives

O Dynamic braking module (8803 PB02) for 50 hp Omegapak Type P AC
drives

O Dynamic braking board (8803 PB03) for 60 to 150 hp Omegapak Type PAC
drives

The braking resistor is not supplied with the dynamic braking option and must be
ordered separately. Four resistor kits are available for use with the three dynamic
braking options. The resistor kits are intended to be mounted separately from the
drive controller. For installation and connection of the resistor kits, see page 86.
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Dynamic Braking Module m DANGER

Page 76

HAZARDOUS VOLTAGE.

< DB module power and control terminals are at line potential.
e Ground equipment using screw provided.

« Disconnect all power before servicing DB module.

 High voltage remains after power is removed.

* Bus capacitors do not discharge immediately.

Before servicing:

e WAIT TEN MINUTES.

< Measure bus capacitor voltage between + and - terminals of
controller to verify DC voltage is zero (see page 15).

< DO NOT short across capacitor terminals with voltage
present.

< Install all covers before applying power to DB module.

* Use insulating tool when adjusting ASP potentiometer.

 External devices connected to DB module must be insulated
for line voltage with respect to ground.

Failure to observe these precautions will cause shock or burn, resulting in
severe personal injury or death!

Thismoduleis mounted on the left side of the drive controller by aclip-on fastener.
It issupplied with:
O 2 multi-conductor cables with connectors for termination to the controller:

*Dynamic braking option: connector J8 of the power board
*Speed regulation option: not available on the Variable Torque drive
controllers. Tacho-generator cable may be discarded.

0 Connection and mounting instructions

O 2 conductors, pre-wired to the module, for connection to terminals + and -
of the drive controller

O 2 conductors, pre-wired to the module, for connections to terminals H1 and
H2 (PB02 only)

The modul e has the following features:
O Environmental conditions: identical to the drive controller
O Degreeof protection: NEMA Open/ 1P20 (open)
0 Dimensions (H x W): 10.04 in (255 mm) x 2.17 in (55 mm)
0 Weight: 2.64 Ib (1.2 kg)
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Dynamic Braking Board

Dynamic Braking
Principles

HAZARDOUS VOLTAGE.

e DB board components and control terminals are at line
potential.

« Disconnect all power before servicing DB board.
< High voltage remains after power is removed.

* Bus capacitors do not discharge immediately.
Before servicing:

e WAIT TEN MINUTES.

e Measure bus capacitor voltage between + and - terminals
of controller to verify DC voltage is zero (see page 15).

e DO NOT short across capacitor terminals with voltage
present.

e Use insulating tool when adjusting ASP potentiometer.

- External devices connected to DB board must be insulated
for line voltage with respect to ground.

Failure to observe these precautions will cause shock or burn, resulting in

severe personal injury or death!

The dynamic braking board is supplied with aconnection cableto the control board
for use with a speed regulation option. This option is not available on the Variable
Torque drive controllers. Please discard the specia tachogenerator cable. To mount
and connect the board, see page 90.

When the frequency produced by the controller decreases rapidly, the motor be-
haves like an asynchronous generator and produces a braking torque. The motor
feeds energy back to the drive controller. The amount of energy depends on therate
of deceleration, the inertia of the moving mass and the resistive torque.

Since the controller cannot feed the energy back into the supply, this causes an in-
crease in the voltage of thefilter capacitors, which limits the braking effect, poten-
tially causing the controller to fault on overvoltage (code [7&F]). Part of the braking
energy is dissipated as losses in the motor, the corresponding braking torque vary-
ing from 10 to 35% of the rated motor torque.

Dynamic braking allows a higher braking torque to be obtained and ensures dissi-
pation of part of the braking energy in an external resistor. Dynamic braking con-
sists of the following major components:

O Power transistor that switches the braking resistor across the filter capacitor
terminals

O Control electronics
0 Separately mounted braking resistor and fuse

O Low speed relay, which will control abrakeif necessary: pick upat f > 0Hz
and motor | = 0.7 rated drive controller current, drop out at f < 0 Hz.

For Omegapak 1.5 to 50 hp drives, the dynamic braking modules contain all the
control electronics, power transistor and low speed relay.
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TORQUE
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For Omegapak 60 to 150 hp drives, the power transistor is incorporated directly
into the drive controller. The control electronicsand low speed relay are located on
the dynamic braking board.

Resistor kits containing resistor(s) and fuses are available for all drive controllers.

Maximum permissible braking current is limited by:

O Brakingresistor value

0 Associated drive controller's transient current capability

0 Maximum power transistor current:
* 50 A for 8803 PB0O1 modules
« 75A for 8803 PB02 modules
» 100 A for P@@V04Q and P@@VO4R drive controllers
* 200 A for PA@VOAT and P@ZVO4U drive controllers

NOTE

The power transistor is protected against short circuits at
the braking resistor terminals.

/\ WARNING

OVERSPEED HAZARD.

e Generation of braking torque throughout the operating
speed range of the controller requires dynamic braking be
present and operating.

 Dynamic braking resistor must be selected to generate
required torque. Refer to page 80 for resistor selection
procedure.

Failure to observe these precautions can result in severe personal injury,

product damage or property damage.

/N WARNING

NO HOLDING TORQUE.

< Dynamic braking does not provide holding torque at zero
speed.

e Dynamic braking does not function during loss of power or
controller fault.

< When required, use separate braking function for holding
torque.

Failure to observe these precautions can result in severe personal injury,

product damage or property damage.
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Continuous Duty

Braking Torque
Production Envelope

Motor torgque derating may be necessary for continuous duty reduced speed appli-
cations. When supplying braking torque, less derating is required than when the
motor is supplying continuous driving torque at reduced speed (see page 38). For
applicationsrequiring both driving and braking torque, motor derating based on the
continuous driving torque regquirements is sufficient.

For applications requiring only braking torque, derating of the maximum continu-
ous torque capability of the motor must generally be done for operation at speeds
below 25% of motor nameplate speed. However, since motor designs vary, the mo-
tor manufacturer must be consulted for the required derating for a specific motor.

For continuous braking, the dynamic braking resistor must be sized to continuously
absorb the nameplate power rating of the motor. To allow the motor power to flow
into the resistor, the resistor ohmic value must be selected according to the follow-
ing formula:

_ (/2Vc +40)2

R
db PN

Where Vc=Controller nameplate voltage rating and Py= Motor nameplate power
rating. In no instance should the ohmic value of the resistor chosen be less than the
values listed in Table 5-1 on page 81.

Figure 5-2 illustrates typical continuous torque braking capabilities for a typical
NEMA design B motor. Curve 1 represents the motor capability when operated
with reduced V/f (i.e., set for through ) while Curve 2 represents
the motor capability when operated with constant V/f (i.e., set for
through [ 53]). For both curves, the controller rated output current is greater than
or equal to the motor nameplate current and the controller transient ouput current
capability is no less than 110% of the controller rated output current. In addition,
the dynamic brake resistor ohmic value is 100% of the value cal culated for contin-
uous operation.

25 50 67
0 30 60 80 Speed (Hz)

\

i\
i

Torque

T/mn

Figure 5-2  Typical Braking Torque Curves
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Calculating Braking To calculate braking power for a high inertia machine, non-overhauling load:
Power ,

0 Braking torque (Th) on deceleration: Th = % in Ib-ft, where

WK2 = total moment of inertia referred to the motor shaft in |b-ft2
Arpm = speed difference in rpm
At = deceleration time in seconds

Thxrpm inW.

O Instantaneous braking power: Pb = = o4

0.5Tb x Arpm inW.

O Average braking power during deceleration: Pbd = = on

O Average braking power during one cycle: Pbm = Phd % in W, where
t=brakingtimeins, T = time of onecycleins

speed
0 : : : time
e

Figure 5-3  Average Braking Power

To calculate braking power for continuous operation of unspecified duration:

0 Braking istreated as continuous braking: Pb = Pbm= T2X™T in\w where

7.04
Tb = braking torquein ft-1b
rpm = speed in revolutions per minute
Selecting a Braking The braking resistor is defined by its ohmic value and power dissipation capacity.
Resistor Use the following formula to determine the ohmic value of resistance needed to

supply the proper braking torque:

Where:
Ry, = (//2Vc +40)? vc = Controller nameplate voltage rating
Po Py, = Instantaneous braking power (watts)
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The ohmic value of the resistor can be less than the calculation, but should never
be less than the values listed in Table 5-1.

Table 5-1 Ohmic Value of the Braking Resistor

Minimum
Drive Controller Resistor

Value (Q)
P@@VOAC, POBVOAE, PBBVO4G 47
PO@@VO4J, PEBVO4K 27
P@@VO4M, POBVO4P 15
PO@VO4Q 10
P@@VO4S 8
P@GVOAT, PGBVO4U 5

To determine the power of the resistor, evaluate:
0 Rated power (Pn): power that can be dissipated continuously. Must be
greater than the average braking power, Pbm.

0 Maximum power (Pmax): power that can be dissipated over a short period
on intermittent duty. Must be greater than braking power, Pb.
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Braking Resistor Kits

BRAKING RESISTOR

KITS

Kits containing standard values of braking resistors and associated fuses are avail-
able. Table 5-2 lists the electrical and thermal characteristics of the resistor kits as

well as the recommended kits for various drive controllers.

Table 5-2 Standard Braking Resistors

Resistor Kit No. 8803 PRO1 8803 PRO2 8803 PRO2 (2 ea) 8803 PRO4 8803 PRO4 (2 ea)
Drive P@@VO-4 | C (1.5 hp) J (15 hp) M (30 hp) Q (60 hp) T (125 hp)

460V E (3 hp) K (20 hp) P (50 hp) S (100 hp) U (150 hp)

G (7.5 hp)

Standard P@BVO-4 |50 Q (2 ea.) 6.4Q (5 ea.) 2 PRO2 kits in parallel @ | 10 @ 2 PRO4 kits in parallel 2]
Resistor 460 V in series in series
Configuration [
Power Rating per 50 W 57.6 W 57.6 W 1440 W 1440 W
Resistor [3]
Std. Resistor 100 Q 320 16 Q 100Q 50
Value [4!
Fuse Value 1A 3A 3A 12 A 12 A
Gould Shawmut TRSIR TRS3R TRS3R TRS12R TRS12R
Part No. 1%

Resistors supplied with kits are type PX1 for kits PRO1 and PR0O2, and type TW27D for kit PR04.

[2lwhen more than one kit is required to obtain the correct power and resistance values, connect the fuse and resistor supplied with each kit
in series to form a group, then connect the groups in parallel. The ohmic value of the combined resistor kits must be greater than or equal to
the values listed in Table 5-1 on page 81.

Blpower ratings per resistor are calculated based on fuse current. Actual resistor power rating is 135 W for kits PRO1 and PR02 and 7290 W

for kit PRO4.

[4standard resistor value represents the total series resistance of the recommended resistor string.
151po not substitute for these fuses, since they can operate correctly at the DC voltages in this application.

Page 82

Standardized resistances may not be suitablefor every application. See calcu-
lation example on page 84.
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Figure 5-4 shows the overload capability of the various resistors supplied as part of
the dynamic braking resistor kits.

1000
N
100 \\ >~ -
e
~ N
P \\
N
‘\ \
10 \\ =
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.
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<~
~
1 \.\:_\H‘—h
1 10 100 1000
Figure 5-4

Typical Braking Resistor Overload Curve

Figure 5-5 shows the melting time vs. current for the fuses in the dynamic braking
resistor kits (8803 PR0O1, PR02, PRO3 and PR04).
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Figure 5-5

Fuse Current vs. Melting Time
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Figure 5-6 shows the braking resistor kits.

F 94ﬂ 2. 12#
(2) .28" DIA r
T MTG. HOLES

6"

% 4
—425 6" TZS F— l
TYPICALH

:

TERMINAL

: FUSE HOLDER

|
|
|
| |
38—+ ~— MOUNTING
! BRACKET [ Jo] ——
| | 25"
| 26.5"
| |
(4) 62" DIA | [ RESISTOR 75
MTG. HOLES | | (TYPICAL)
ToP& \
BOTTOM | |
TYPICAL | 3
— >
TERMINAL Fﬁ — Vo 2 31" DIA IR
\ [ MTG. HOLES
TAB-WELD RESISTOR 8803 PR04 (TOP VIEW) TYPICAL RESISTOR STACK (TOP VIEW)
HEX NUT
FLAT 1/4-20 x 8-1/2"
WASHER THREADED ROD
RUBBER L Lock
~ WASHER
WASHER [ | v HEX NUT
RUBBER 5" SPACER FLAT
WASHER ,, (TYPICAL) WASHER
(TYPICAL)
a7 ~—_LOCK
WASHER
RUBBER .
WASHER 5" SPACER
RESISTOR 5" SPACER 5.6"
RUBBER
RUBBER _ (TYPICAL) WASHER RESISTOR
WASHER E——— HEX NUT (TYPICAL)
FLAT = RUBBER "
WASHER — WASHER _.5"SPACER y
LocK MOUNTING MOUNTING
WASHER *  |\es nuT  BRACKET 1/4-20 x 5" BOLT BRACKET
RESISTOR STACK 8803 PR02 RESISTOR STACK 8803 PRO1, PRO3
Figure 5-6 Braking Resistor Kits
Resistor Calculation Calculate the resistor needed for a motor with the following characteristics:

Example O Power: 5hp
0 Rated speed: 1740 rpm
O Moment of inertia: 0.28 Ib-ft?
The motor is driving a machine with:
O Inertia 10 timesthat of the motor with no interposing speed changer
0 Resistive torque one tenth of the rated motor torque
The requirement is to stop in 5 seconds from rated speed at a rate of 2 cycles per

minute.
Rated motor torque: Tn= hpx5260 _ 5x5250 _ 15.1 Ib-ft
TPM, gted 1740
Resistive torque: Tr= %1 = 1.51 Ib-ft
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Total inertia: Wk?Z = 0.28 + (10 x 0.28) = 3.08 Ib-ft?

. ) _ WKZxArpm _ 3.08x1740 _
Braking torque: T= BxAL - 38xE - 3.48 Ib-ft
Motor braking torque: Tb=T-Tr=3.48-1.51=1.97 Ib-ft

. ) _ Tbxrpm _ 197x1740 _
Instantaneous braking power: Pb = o0 - =0d =487 W
Average braking power
during deceleration: Pbd = 0.5Tbx Arpm _ 243 W
7.04

Cycle time: 1= %) =30s
Average braking power ¢ 5
during one cycle: Pbm = Phbd = 243 x 0 - 40.5W

For a 460V drive controller, Ry, the ohmic value of resistance required, is:

_ (/2vc+40)? _ (/2 460+ 40)?

= 757 =979Q

Rdb

For this application, the 100 ohm resistor kit (8803 PR01) is sufficient. The opera-
tion of the dynamic braking module causes the 100 ohm resistor to appear to have
an effective resistance of 979 ohms.

The instantaneous and rated power of the resistor kit exceeds the instantaneous
(Pb) and rated (Pbm) power calculated.

O Forthe 100 Q resistor kit (8803 PR01), the rated power is100 W (2 resistors
times 50 W).

O Asshown in Figure 5-4 on page 83, the instantaneous power of the resistors
is 60 times (6000 W) the rated power for 5 seconds.

O Asshown in Figure 5-5 on page 83, the fuse will pass approximately 6.2 A
for 5 seconds before tripping. This limits the resistors to 3844 W for 5
seconds instead of 6000 W calculated in the previous step.

/\ CAUTION

INSUFFICIENT BRAKING POWER.

Precise calculation of the resistor, as shown above, is
essential for severe applications requiring high braking
power such as machines with high inertia and

overhauling loads.

Failure to observe this precaution could result in personal injury, product
damage or property damage.

If the required braking torque is high, choose a resistor with an ochmic value equal
to or dlightly greater than the minimum value given in Table 5-1 on page 81.
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INSTALLING A
BRAKING RESISTOR
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/\ WARNING

HAZARDOUS VOLTAGE AND HOT COMPONENTS.

Avoid accidental contact with braking resistor. Resistor
operating voltage may reach 1000 VDC between terminals
and its temperature may reach 752° F (400° C).

< Install resistors in appropriate enclosure or restricted area.

e Provide sufficient cooling air and clearance.

Do not mount on or enclose with combustible materials.

< Use conductors rated for expected voltage and
temperature.

Failure to observe these precautions may cause shock or burn, resulting in

severe personal injury or death!

Each resistor kit contains the following:

U
O
g
g

Fuse, rated to protect the resistors against overload
Fuse holder

Resistor(s)

Mounting plate as required

When mounting the resistor and associated fusing, observe the following precau-

tions:

g

g

Resistor and fuse holder must be mounted in an appropriate enclosure or
restricted access area to prevent accidental contact with energized parts.

Sufficient space and air flow must be provided to allow for dissipation of
heat produced by braking action. Maintain at least 2 inches between the
resistor element and any surface. Do not mount the resistor to combustible
surfaces or house the resistor in a combustible enclosure.

Fuse and fuse holder must be mounted away from the resistor. If mounted
too close to the resistor, premature operation of the fuse may result due to
temperature effects.

Resistors supplied within a kit should be connected in series to obtain the
recommended resistance values listed in Table 5-2 on page 82. The fuse is
then connected in series with the resistor string.

Where more than one resistor kit is recommended to obtain the correct
power and resistance values, the fuse and resistor supplied with each kit
must be connected in series to form a group. Then connect the groups in
paralel. All group resistance values should be equal and set so the resistance
of the paralleled groups equals the values recommended in Table 5-2.

Do not use any fuses with the resistor kits other than those recommended in
Table 5-2. Do not substitute fuses with other ratings or manufacturers.

When connecting the braking resistor to the drive controller, use conductors
whose temperature and voltage ratings are suitable for the application. The
conductor insulation voltage rating must meet or exceed the input line
voltage rating. The conductor insulation temperature rating must be 194° F
(90° C) or greater.
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O For applications where the resistor continuous power rating may exceed the
cooling capability of the surrounding environment, athermal switch can be
used to protect the resistor and its surroundings against overtemperature. All
dynamic braking modules and boards are equipped to accept a normally
closed thermal switch contact that opens on rising temperature. The switch
is connected to the PY-PZ terminals of the braking module or board. When
connected, opening the thermal switch causesthe drive controller to trip and
fault code to be displayed on the dialog unit. When not used, thermal
switch inputs (PY-PZ) must be jumpered on the braking module. For
controllers using the dynamic braking board, the PY-PZ input may be
disabled by ajumper select. For more details, refer to the dynamic braking
modul e or board installation procedure.

O Thermal switch contacts must be capable of operation on circuits whose
open circuit voltage is 10V and closed circuit currentis5 mADC.

INSTALLING THE To install the dynamic braking module, follow the procedure bel ow.
DYNAMIC BRAKING

1. Removeall power and refer to Danger statement on page 74.
MODULE

_ 2. Remove plastic access cover on the side of the dynamic braking module.
(1.5 to 50 hp Drives) Removing this cover exposes the resistor connection terminals of the mod-
ule (see Figure 5-7).

Rdb
RESISTOR(S)

Figure 5-7  Installing the Dynamic Braking Module

3. The dynamic braking module attaches to the left side of the drive control-
ler. To attach the module, place the module rear mounting clips into the
rear channel of the side plate of the controller. Push the module against the
side of the controller while depressing the spring-loaded mounting tabs on
front of the module. The front mounting tabs should engage the front chan-
nel of the controller side plate with a*“clicking” sound.

4. Connect the green/yellow wire supplied on the dynamic braking module.
Ground the connection to the ground terminal of the drive controller.
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10.

Failure to observe these precautions will cause shock or burn, resulting in
severe personal injury or death!

Connect the red and black flying power leads of the module to + and - ter-
minals at the bottom of the drive controller. Connect the red wire to + ter-
minal. Connect the black wire to - terminal.

For kit PBO2 only, connect the flying leads at the top of the dynamic brak-
ing module to H1 and H2 terminals.

Remove the shorting plug from connector J8 of the drive controller.

Install the short cable provided with the modul e between module connec-
tor J8 and drive controller connector J8.

Connect the resistor-fuse power wires to the module resistor power termi-
nal connections, located under the access cover. Replace the access cover
(see Figure 5-8).

If athermal switchisused, connect the thermal switch to PY-PZ terminals
of the dynamic braking module. If athermal switchisnot used, jumper PY-
PZ terminals (see Figure 5-8).

PENDANGER

NON-ISOLATED CIRCUIT.

Thermal switch circuit is at line voltage potential.

Thermal switch and associated wiring must be insulated
for line voltage with respect to ground.

Wires connected to DB module

11

Red Dynamic Fuse Rdb
+ + PA
Drive Black ( ) Braking
Controller ~  Module PB
HIF oot JH @ PY A
H2F = H2  ASP :
"""""" - Pz [
J8
[[TTTTI[[]] ] PBO2oNlY LTI
N X, ," * |If braking option is not used, connector delivered with drive controller

must be plugged into J8 to disable temperature control of braking resistor.

Figure 5-8  Connecting the Dynamic Braking Module

. If the motor is fitted with a brake with windings accessible via terminals,
connect the contact of the low speed relay available at terminals LA-LB
into the control sequence. The contact ratings of the relay are: 230V, 50/
60 Hz, 2A.
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Initial Set Up @DANGER

HAZARDOUS VOLTAGE.

« Disconnect all power before servicing drive controller or
adding any option. WAIT TEN MINUTES until bus capacitors
discharge, then measure bus capacitor voltage between +
and - terminals to verify DC voltage is zero (see page 15).

e DO NOT short across capacitors or touch unshielded
components or terminal strip screw connections with
voltage present.

< Install all covers and close door before applying power or
starting and stopping the controller.

Failure to observe these precautions will cause shock or burn, resulting in

severe personal injury or death!

No adjustments are necessary for the initial set up of the braking option. After
checking the connections and possibly adjusting the drive controller settings (see
Chapter 3, Setting Up the Controller), the drive can be switched on.

If there is any doubt as to the braking power, proceed in the following manner:
1. Set adeceleration ramp time longer than the required braking time.

2. Start up the machine and carry out successive braking operations, gradual-
ly reducing the ramp time until the final adjustment is reached, making
sure that the braking cycles areidentical to those for actual use.

Troubleshooting In case of problems, refer to the following procedures.

1. If theresistor power rating is exceeded, the seriesfuse will operate and the
controller will trip on . If this occurs, check that the controller, motor
and resistor combination are properly selected for the application.

2. If insufficient braking capability is produced, an or fault may
result. The series fuse will not operate. If this occurs, check that the con-
troller, motor and resistor combination are properly selected for the appli-
cation. It may be necessary to reduce the ohmic value of the braking
resistor to increase the braking capability.

3. If theresistor ohmic valueis set too low or the resistor is short-circuited, a
fault will result. If thisoccurs, check that the resistor wiring is correct
and that the ohmic value of the resistor is not less than that recommended
in Table 5-1 on page 81.
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INSTALLING THE
DYNAMIC BRAKING
BOARD

(60 to 150 hp Drives)

Page 90

To install the dynamic braking board, follow the procedure below.
1. Removeall power and refer to Danger statement on page 74.
2. Remove the drive controller protective covers.

3. The DB board must be installed to the right of the control board. Four in-
ternal jumpers labeled J1, J2, J3 and J8 are attached to the support plate.
Rel ease these jumpers before mounting the DB board.

Unplug removable connectors J5 and J6 from the DB board.

Take the DB board, holding it so the components face up and the connec-
tors face down. Viathe lower part, dide it onto the two positioning blocks
situated at the bottom of the enclosure, and then click the top of the board
into position (see Figure 5-9).

O o O

=$ &l £l

.| T
[uinet

[
|
|
| Rdb Resistor
|

0000

N
Ocontror
BOARD
w0

o
o)*

—m

Figure 5-9  Dynamic Braking Board

6. Connect the four jumpers (J1, J2, J3 and J8) to the corresponding connec-
tors on the DB board. There is another jumper on the DB board that must
be connected to J13 on the measurement board

/\ CAUTION

IMPROPER CONNECTIONS MAY DAMAGE EQUIPMENT.

Attach connectors without forcing them, making sure they
are correctly oriented, then verify they are correctly seated.

Failure to observe this precaution could result in equipment damage.
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Reinstall the plug-in terminal block onto connector J6.

8. Connect the resistor-fuse power wires to PA-PB connectors on the drive
controller.

9. If athermal switch isused, connect it to PY-PZ terminals of the DB board
and set jumper CV1 on the measurement board as shown in Figure 5-10.

PENDANGER

NON-ISOLATED CIRCUIT.
< Thermal switch circuit is at line voltage potential.

e Thermal switch and associated wiring must be insulated
for line voltage with respect to ground.

Failure to observe these precautions will cause shock or burn, resulting in
severe personal injury or death!

© L] © Place jumper in upper position
Hﬂ when thermal switch is NOT used
ﬂ' in conjunction with dynamic
ﬂl 1 braking resistor (factory setting).

E Place jumper in lower position
when thermal switch is used
cvi . . . . .
in conjunction with dynamic
braking resistor.

Figure 5-10 Measurement Board

10. If speed regulation is used, install the short cable supplied with the DB
board between J5 on the DB board and J3 of the control board.

11. If the motor is fitted with a brake with windings accessible via terminals,
connect the contact of the low speed relay available at terminals LA-LB
into the control sequence.

Initial Set Up Seeinitial set up procedures on page 89.

Troubleshooting See troubleshooting procedures on page 89.
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MOUNTING IN
DUST AND DAMP
PROOF METAL
ENCLOSURE

(1.5 to 50 hp Drives)

To reduce power dissipated in the enclosure, the drive controller can be recess
mounted in the back of the enclosure, with the heat sink on the outside. Follow the
mounting instructions given in "Mounting in Dust and Damp Proof Metal Enclo-
sure" on page 22.

Figure 5-11 shows the dimensions of the cut out to be made in the enclosure and
the spacing of the mounting holes.

D1
Y| > Y Y Y E
A | 4
I d e‘id ) d Provide sufficient
D2 X| d N d X space at the back
. i
| 4 d 4 of the enclosure
& d for ventilation
v ;
| A
- . Y
Yi Y oy . Pl | L
o O 0O oo

P2
Figure 5-11 Cut Out for Recess Mounting

NOTE

*For POVVO4J, 4K, 4M and 4P, the fan is located outside the
enclosure.

*Gasket kit does not maintain dust- and damp-proof
integrity of interior of 30-40 hp controller enclosures (bus
capacitors protrude through heat sink).

Table 5-3 Dimensions for Recess Mounting Cutout

Drive D1 D2 A P1 P2 Drilling Gasket Kit
in(mm) [ in(mm) | in(mm) | in(mm) | in(mm) Dwg | d in (mm) | @in (mm) Part No.

P@@VOAC 7.6 (194) | 10.9 (278) | 8.35 (212) | 6.3 (160) | O [] |6.3(160) |0.276(7) |VY1-A451U1501
P@BVOAE, 4G 6.7 (172) | 13.5 (342) | 8.35 (212) | 6.5 (165) | 0.98 (25) [] |5.91(150) |0.276 (7) | VY1-A451U4001
P@BVO4J 6.7 (172) | 15.0 (382) | 8.35(212) | 6.5 (165) | 4.09 (104) | [] |5.91(150) |0.276 (7) | VY1-A451U7501
P@BVO4K 6.7 (172) | 20.9 (532) | 8.35 (212) | 6.5 (165) | 4.09 (104) | [] |5.91(150) |0.276(7) | VY1-A451D1101
P@@VOAM 6.7 (172) | 22.5 (572) | 8.35 (212) | 6.5 (165) | 4.09 (104) | [] |5.91(150) |0.276 (7) | VY1-A451D1501
P@BVO4P 6.7 (172) | 30.4 (772) | 8.35 (212) | 6.5 (165) | 4.09 (104) | [] |5.91(150) |0.276 (7) | VY1-A451D3001

Page 92

Hardware supplied with the dust and damp proof kits:

O Sef-adhesive flat gasket and mounting instructions (all kits)
O Dust and damp proof plates, screws and accessories ([0 and (I only)
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Ventilation Kit

The ventilation kit, part no. VY 1-A05107, is comprised of a single phase stirring
fan and mounting accessories. It is attached to the upper part of the drive controller.
This arrangement reduces hot spots, allowing the controller to be used in an enclo-
sure with a maximum internal temperature of 140° F (60° C).

The ventilation kit, shown in Figure 5-12, has the following characteristics:

0 Attached to upper part of drive controller with 0.79 in (20 mm) standoffs,
leaving an area free for wiring
O Overdl height: 2.95in (75 mm) + 0.79 in (20 mm) = 3.74 in (95 mm)

At least 2 in (50 mm) clearance must be provided above the fan for air flow.

VENTILATION KIT
(1.5 to 50 hp drives)

X1l X2
/
7 ron)
S|[Ele
(o pon Lo
Qi || g
[Te)
o
AN

© ©

4.96 (126)
5.71 (145)

4

© ]
muuuu‘
S

Figure 5-12 Ventilation Kit

AN T A

The fan has the following characteristics:
O Flow: 100 CFM (44 dm?3/s)
O Power supply (terminals X1-X2): 208 to 240V, 50/60 Hz

O Current consumption: 125/105 mA

To access the top of the drive controller once the fan is installed, remove the two
screws on the right hand side of the kit and pivot the kit away from the controller.

Page 93
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SERIAL
COMMUNICATION

BOARD /\. CAUTION

LOSS OF CONTROL.

« The designer of any control scheme must consider the
potential failure modes of the control paths and, for
certain critical control functions (such as emergency stop
and over-travel stop), provide a means of achieving a safe
state during and after a path failure. Separate or
redundant control paths must be provided for critical
control functions.

 The control paths of a system may include
communication links. Consideration must be given to the
implications of unanticipated transmission delays or
failures of the link.

Failure to observe these precautions could result in personal injury,

product damage or property damage.1

1.For additional information, refer to NEMA ICS 1.1-1984, “ Safety Guidelines
for the Application, Installation, and Maintenance of Solid State Control” and
NEMA ICS 3.1-1983 (R1988), “ Safety Standards for Construction and Guidefor
Selection, Installation and Operation of Adjustable-Speed Drive Systems.”

Designed for incorporation in modern automated system architectures, the Omega-
pak Type PAC drives can be connected to an RS-485 standard multidrop bus. This
option board (part no. 8803 PS01) is required for each drive on the bus.

The serial communication board is supplied complete with accessories for mount-
ing it onto the control board of the drive controller and an instruction bulletin.

This option enables data exchange via the following protocols:

O UNI-TELWAY®
0 MODBUS®/JBUS?
O SY/MAX® PNIM

Viaasingle asynchronous seria link, a programmable controller or computer can
control and monitor up to 28 Omegapak Type P drive controllers equipped with the
communication option board.

The following data may be transmitted over the serial link:

O Operating mode (read and write): LOCAL or LINE

O Drive controller configurations and settings (read and write): ramp times,
speed limits, voltage/frequency ratio, thermal (overload) protection, etc.

0 Commands (read and write): run, frequency reference, braking, et.

O Signalling (read only): state and fault recording, motor current, thermal
state, etc.

For further information, refer to the Serial Communication Board Instruction Bul-
letin part no. 50006-378-05.
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see acceleration clearances _of recess mounting cutout 92
acceleration 62  1.5-50 hp controllers 21  direction control 33
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Adr con:jponents 4, 632 dybnci:rqclic braking % gggg
condensation y I0-
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see automatic restarting 5g configuration parameters 53
automatic restarting 60,69  constant torque loads 39
AUTOTEST switch 49, 71  continuous duty 37,79 E
control
nputs 33 EEPROM 53, 61
B C;NFI ring precations 17 enclosures
NEMA Type 1 21,25
_ see charge relay fault 71 NEMA Type 12 22
block diagram current 10 environment requirements 11, 14
+10V control module 75  current reference 55 equipment reguirements 29
1.5-3 hp controllers ° 1.5-15 hp controllers 29
1.5-50 hp controllers 7 20-60 hp controllers 30
b(fa%lsSO hp cortrollers 9 D 100-150 hp controllers 30
See circuit boards erasing faults . 09
braking DC bus voltage 15 SXCESVE braking 70
see DC injection braking DC injection braking  33-35, 51
see dynamic braking DC stop 56 F
braking control 34 dcb
braking power 80 see DC injection braking -—F 50
braking resistors 75 dcS fan
selection 80  seeDCstop 56 seeventilation
braking torque 78-80 see deceleration fault storage 69
branch circuit connections 17  deceleration 62 FLs
bypassing controller 42 design see catching a spinning load
1.5-3 hp controllers 4 1
1.5-50 hp controllers 6 see skip frequencies

C

capacitors
charge relay fault 71
DC bus 15
catalog numbers 12
catching a spinning load 58
charge relay fault 71

60 to 150 hp controllers 8
dFr

see skip frequency bandwidth
dialog unit

displays 50

location 49

push buttons 49

switches 49
dimensions

1.5-50 hp controllers 20
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Fr2

see skip frequencies
freewheel stop 58
frequency range 11
frequency resolution 11
FrS

see rated frequency
FSt

see freewheel stop

fuses 29-30, 82
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dynamic braking 90 ObF.
see excessive braking
Obr
H K see overbraking detection
OcF
handling controller 2 kits see overcurrent
high speed 11, 62 See options OcF.
hoisting controller 2 See overcurrent
HSP OhF
see high speed 62 L See overtemperature
OLF
line inductors 44 OEeFe_ motor overload
I Lo;vpspeed 11,62 see motor overload
+/ON push button 50
inductors 44 see low speed opti onz
InF dynamic braking 75
I ?;ee internal fault +10 V control module 75
nF. '
_ gasket kit 92
_ se? ll_nterna:tfault 51 M serial communication board 94
input line voltage . Speed regulation I
inputs mg'rgﬁ;ance 68 ventilation kit 93
control 33 OSF
eed reference 35  SeeEEPROM
inzgecti ng controller 3 -/OFF push button 50 ousﬁijto ://g;/%éage 11
installation MODBUS® w output wiring 18
drive controller ~ 14-16, 20-33 ~ Motor overload 0 outputs 36
dynamic braking board 90 Mmotors overbraking detection 51, 59
dynamic braking module 87 installation 41-44 o eccurrent 69. 70. 89
dynamic braking resistor 86 overload 70 verheating Y
motor 43  mounting controllers 2126, 92 load protection
intermittent duty 40  multipledrives 19 OVEErREee
internal falt 71 see thermal protection
IrF]>2em au overspeed 37
P23 N overtemperature 70
I Pssef NEMA Type 1 overtorque 37
see NEMA Type 12 NEMA Type 1 21,25 overvoltage 70, 89
isolation contactors 42 NEMA Type 12 22,26
ItH nuisance tripping 41 F)
see thermal (overload) motor ~ Numbers,catalog 12
protection parameters
adjustment 61
calling up name of 50
changing 54, 61
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saving 54,61 serial communication board 94  undervolt
age 70
ﬁglécf’:rﬂ; buitton 49 sarial link fault 71 UNI-TELWAY® 04
. skip frequencies 63 USF
see circuit boards : .
phase fault 70 skip frequency bandwidth 55 see undervoltage 70
PhE Slc 50
see phase faullt slip compensation 56
power 10 SLP . . V
power supply 35 Seeslip compensation
preventive maintenance 68 Spg'fgé? gr? ce 10-14, ﬁ ventilation
pulse width modulation 2 ieed reference inputs 35 1.5-50 hp controllers 21
push buttons eed requl ation 77 91 60-150 hp controllers 24
also see keys Sp.t heg ’ NEMA Type 12 22
on dialog unit 49  SNICNES ventilation kit 93
-/OFF push button 56 éngIéEST jg
+/ON push button 50 :
see safety switches W
see thermal switch
SY/MAX® PNIM 9% e ghts
Q 1.5-50 hp controllers 20
T 60-150 hp controllers 24
quadratic load 38, 64 wiring
+10 V control module 75 control . 17
. . general practices 16
terminal strip output 18
R specifications 28 termina wireranges 31
terminals
ramps 11 - 15, 16
ramp blocking 57 connections 1.5-50 hp 26
rated frequency 54 connections 60-150 hp 27 Sy m b O I S
rbL LA-LB 88, 91
i PA-PB 91 +/ON push button 56
see ramp blocking + push bu
rdly 50 PY-PZ 87,88,91 1 gneed/-Speed 125
(E wirerange ;Or %g)ilsohhp gi _JOFF push button 56
wire range for 20- p
r efgm(r)ra%r%erence 23 93 thermal (overload) motor protec- +10V control module S
. ’ tion 65
:gd;ycsed VIt operation 38 thermal protection 24, 39
capacitor charge 71 thermal SeNsor 24,39
fault 28, 32 thermal switch 87, 88, 91
thermal overload 41 torque 37, 78-79
resistor kits transformers 43
see braking resistor 75 transient suppressors 18
reversing 11  troubleshooting
rotation direction 33,75  faultcodes 70
dynamic braking 89
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