Using This Retrofit Guide

This document is best viewed with Adobe Reader 9.0. To obtain the latest version of Adobe Reader, visit
http://www.adobe.com

Specification sheets on Watlow® product may be obtained at http://www.watlow.com/literature/specsheets.cfim
User Manuals on Watlow product may be obtained at http://www.watlow.com/literature/manuals.cfm
Additional information on other Watlow products may be obtained by visiting http://www.watlow.com/

To locate a power controller open, the file QPAC Source.pdf at bottom of this document, then search on the part number
such as Q32-481-BVO. Press the Ctrl+F to highlight search box. Enter partial or complete model number. Hit enter key
to search document. Use the Help feature in Adobe Reader on how to search documents. Customers report that the
attachments will not display when using Adobe within Chrome or a program other than Adobe Reader.

Some retrofit choices do not have all features or inputs/output types of the original. Notes are added to bring attention to
differences.

If you do not find your model number, contact Watlow Technical Support. For custom models contact the OEM
(Original Equipment Manufacturer) for possible replacement.

If there are multiple listings, then the retrofit is conditional upon field use. Select the appropriate selection. The
Specification Sheets old and new are included at the bottom of this document when available.

Before selecting a replacement controller:

1. Know the application.

Ambient Temperature range (sizing a power controller for current depends on the ambient temperature)

Input command signal type that will activate the power controller

Additional input requirements — remote set points, secondary actions or events

Diagnostic Output required — Open heater, shorted SCR

e Is the power-switching device upgradeable?

Operating voltage of power controller — 24VDC, 120VAC, 200VAC, 240VAC

e Nominal Line voltage supplied — 120VAC, 200VAC, 208VAC, 240VAC, 277VAC, 380VAC, 400VAC,
415VAC, 480VAC, 600VAC

e Load voltage of heater — 120VAC, 200VAC, 240VAC, 277VAC, 380VAC, 400VAC, 415VAC, 480VAC,
600VAC, 690VAC

goooobooooon

e Inputs — quantity and type

e Alarms — quantity and type

e Communication requirements (configuration, operations, and device type connected)

e  Which power control features are required? (zero cross or phase angle, current limiting, remote control, other)

3. Use your best judgment for selecting a replacement controller. All applications require close examination of inputs,
outputs and the control mode to have the controller function properly. Agency requirements may prevent a retrofit
from being used.

4. Safety: Remember to make sure all redundant safety equipment is in place and working when retrofitting equipment.
If a system has been retrofitted without the proper safety equipment, you could be liable if an accident occurs.


http://www.watlow.com/literature/specsheets.cfm
http://www.watlow.com/literature/manuals.cfm

This is only a guide to replacement controllers. If you have doubts, please call (507) 494-5656
and ask for technical support or email wintechsupport@watlow.com. We are here to help. The
suggested replacement will differ in fit and form. Please review the replacement controller
specifications for suitability. Carefully check the notes for additional information that may

apply.

Abbreviation & Terminology (as used in this document)

DIN Rail — standard DIN EN50022 mounting method for attaching devices onto a metal rail.

Control Method — specifies either zero cross or phase angle control. Zero cross activates at zero voltage in the
waveform where phase angle activates anywhere within the waveform.

Current Rating — the number of electrons that may be safely passed through the SCR without damage.
Current limit — power controller will limit the amount of current delivered to the load for phase angle control.
Electronics Operating AC Voltage — voltage required to power the electronics of the power controller.

Heater Diagnostics — the power controller will monitor the voltage and current and notify the user when abnormal
conditions occur such as open heater (no current) or shorted SCR (current flows with no command signal).

Line Voltage — the voltage required powering the electronics of the controller.

Nominal Line Voltage — specifies the expected voltage supplied to the power controller under normal conditions. The
power controller is then able to notify the user of an abnormal supply voltage.

Notes — draws attention to retrofit differences.

Phase — specifies the number of phases being controlled by the SCR.
Relay — refers to an electromechanical relay.

Remote — set point is adjusted using a remote potentiometer.

Retransmit — the power controller will send an analog signal to another device to represent a variable such as voltage,
current or power.

Semiconductor fuse — a device wired in series with the power controller that protects the SCR in the event of high fault
current such as a heater short.

SSR — Solid State Relay, these devices will switch AC voltage only and require a load to latch on.
VAC - Volts Alternating Current
VAC/DC- Volts Alternating Current or Direct Current

VDC - Volts Direct Current




Modular SCR Power
Controller for Custom
Tailoring to the Application

The QPAC SERIES from Watlow® is a modular Silicon
Controlled Rectifier (SCR) power controller with plug-in
features for flexibility. Bases are rated from 150 to 1000
amperes in one-phase, three-phase, two leg and three-phase,
three leg.

A variety of transformers from 120 to 575VAC along

with 50/60Hz operation enable the QPAC to operate in
applications anywhere. Plug-in control cards set the QPAC’s
SCR firing modes; solid state contactors, burst firing (zero
cross) or phase-angle models are available with a wide

variety of options. High speed fuses are included to protect
the SCR from short circuit currents. 200KA short circuit current
rating (SCCR) prevents arc flash.

Applications

e Furnace and ovens

e Petrochemical

¢ Heat treating

¢ Duct heating

e Environmental chambers
e Kilns

Features and Benefits New

200KA Short Circuit Current Rating (SCCR)
e Prevents arc flash

featu’®

Modular power controller
e Unit base can be fitted with a variety of plug-in
transformers and control cards

Available in 150 to 1000 ampere ratings
e Handles large or small loads

Available in solid state contactor, burst firing
(zero cross) or phase-angle fired mode
* Meets most application requirements

Rugged design for 122°F (50°C) ambient operation
e Full rating of the power controller can be used in
industrial applications

Semiconductor fuses and snubber protection

included

e Protects the SCR from voltage or current surges or
spikes

Open heater or shorted SCR detector option

¢ Diagnostic capabilities

UL® 508 listed and C-UL® up to 1000 amperes

e For applications requiring agency approvals

Registered Company
Winona, Minnesota USA

a WATLOW

Better Thermal Solutions...Faster WIN-QPAC-1209

© 2007, 2009 Watlow Electric Manufacturing Company all rights reserved.





Specifications
Operation
Modular controller base with plug-in card and
transformer
¢ Plug-in control cards
Solid state contactor, ac or dc input
Burst fire control, fixed or variable time base
Phase-angle fire control
Phase-angle control with soft start and current limiting
¢ Plug-in transformers (50/60Hz)
¢ 120, 208, 240, 380, 415, 480, 575VAC operation
Power bases
¢ 1-phase (Q01), 1 pair of SCRs
¢ 3-phase (Q32), 2 leg control, 2 pair SCRs
Resistive load only, burst firing only
¢ 3-phase (Q33), 3 pair hybrid SCRs/diodes
Recommended for phase-angle only with balanced load
Agency Approvals
e UL® 508 and C-UL® listed, 150 to 300A all configurations,
File #E73741
e UL® 508 and C-UL® listed, 400 to 1,000A on Q01 and Q32,
up to 480VAC
Control Card Inputs
(CA) Solid state contactor, ac input
e 120VAC @ 30mA min.
¢ AC signal input sources (i.e., triacs or mechanical
relay outputs with noise suppression) require customer
supplied resistors across the power controller ac
command signal input terminals to prevent false firing
e 24VAC input, 200Q/10 W typical;
e 120VAC input, 1kQ/25 W typical;
¢ 240VAC input, two 1kQ/25 W in series typical
(CD) Solid state contactor, dc input
¢ On, 4-10VDC; off, 0.5VDC
e Built-in noise reduction network
(BF) Burst firing control fixed time base
¢ Process input factory set @ 4-20mA DC
e Input impedance 250Q (clip resistor for 5kQ impedance
voltage input), or manual control input
e Time base 4 seconds (clip resistor for 1 sec)
(BV) Burst firing control, variable time base
e Process input factory set @ 4-20mA DC
¢ Input impedance 250Q (clip resistor for 5kQ impedance
voltage input), or manual control input. Requires an

accessory bias and gain card to calibrate for 0-5VDC input.

(AF) Phase-angle control

¢ Process input factory set @ 4-20mA DC

¢ Input impedance 250Q (clip resistor for 5kQ impedance
voltage input), or manual control input

e Soft start approximately 6 seconds upon power-up,
1 second upon set point change

(AL) Phase-angle control with current limit

e Process input factory set @ 4-20mA DC

¢ Input impedance 250Q (clip resistor for 5kQ impedance
voltage input), or manual control input

e Soft start approximately 10 seconds upon power-up,
1 to 2 seconds upon set point change

e Current transformer included

Open Heater/Shorted SCR Detector

e Zero cross/burst fire models only

e Triac output

¢ 24 to 240VAC, 300mA @ 77°F (25°C), 125mA @
176°F (80°C)

¢ Energizes on alarm

¢ Holding current 200pA min.

e Latching current 5SmA typical

Outputs

¢ 120 through 575VAC

1,2 or 3 pole

¢ 150 to 1000A per pole

* SCCR, 200KA with original equipment specified
semiconductor fusing

Line Voltage / Power

¢ 50/60Hz ac line frequency, Q32 and Q33 models are
50/60Hz calibration dependent

e \/oltage: +10%, 120, 208, 240, 277, 380, 415, 480,
575VAC

Line Voltage Compensation

*10% Ain line, 2% A in load in the 30 to 70% power region
(AF, AL and BV)

Power Dissipation (Watts)

¢ 1.5 W/A per controlled leg

Isolation

e Command signal to load 1250VAC min.

Linearity

® 2%, 30 to 70% power region (All units except CA and CD)

Off-State Leakage Current

e 20mA @ 480VAC

SCR Protection

e Semiconductor fuses provided dv/dt 200V/usec min.

* MOV® and RC snubber network standard

¢ (Q32) 3rd leg fuse kit may be used, but not required, with
3-phase, 2 leg models

Mounting

e Heat sink fins must be mounted in vertical orientation

Operating Environment

® 32 to 122°F (0 to 50°C)

¢ 0 to 90% RH, non-condensing

e 2 000 meters altitude

Storage Temperature

¢ -40 to 185°F (-40 to 85°C)

Options

e Manual control kit for process input cards
(1kQ potentiometer) #08-5362

¢ 240VAC and 120VAC cooling fans

® MOV comes only on Q33 (3-phase, 3 leg).

QPAC Weight Chart

Phase
Amps 10/Q01 39,2 leg/Q32 39,3 wire/Q33
b (kg) Ib (kg) Ib (kg)

150 | 15 (6.8) | 36 (16.3) 50 (22.7)

200 | 15 (6.8) | 36 (16.3) 50 (22.7)

300 | 15 (6.8) | 36 (16.3) 50 (22.7)
400-600 | 44 (20.0) | 85 (38.5) 100  (45.4)
800-1000 | 49 (22.2) | 120 (54.4) 135 (61.2)






Case Sty'es QPAC Dimensions
Qo1
Style | Amps Height (H) Width (W) Depth (D)
in.  (mm) in. (mm) in. (mm)
c* |150 13 (330) 69 (175 10.25  (260)
c* |200 13 (330) 6.9 (1750 | 10.25 (260)
c* 300 13 (330) 6.9 (1750 | 10.25 (260)
E |400-600 | 27  (685) 17 (430) 11.7  (300)
E |800-1K 27  (685) 17 (430) 13.3  (340)
Q32
Style | Amps Height (H) Width (W) Depth (D)
in. (mm) in. (mm) in. (mm)
s c* |150 13 (330) | 13.7  (350) | 10.25 (260)
c* |200 13 (330) | 13.7 (350) | 10.25 (260)
\ C* ]300 13 (330) | 13.7  (350) 10.25  (260)
E* |400-600 | 27 (685) 21 (535) 11.7  (300)
Height E* 800-1K 33  (840) 21 (535) 13.3  (340)
Q33
Style | Amps Height (H) Width (W) Depth (D)
A in. (mm) in. (mm) in. (mm)
A(Width\> / C* |150 13 (330) | 20.7 (525) 10.25  (260)
c* |[200 13 (330) | 20.7  (525) 10.25  (260)
Style E C* ]300 13 (330) 20.7 (525) 10.25  (260)
E* |400-600 | 33  (840) 27  (685) 11.7  (300)
E* |800-1K 33 (840) 27  (685) 13.3  (340)
*Includes fan
Applications Sketch
In heat treating applications, the QPAC offers modular flexibility. Pluci
-In
Different heater elements require different control firing modes: T,:f,’s',orme,

i.e., tungsten elements need phase-angle firing, while Nichrome®
elements use burst (zero cross) firing.

Control

Shipping the furnace to different countries could require
Card

different voltage sources (and thus transformers): i.e., U.S.
240 or 480 volt, Australia 415 volt; Europe 380 or 400 volt.
By simply changing plug-in transformers, the OEM can ship
anywhere in the world.






Wiring Example

Ordering Information
To order, complete the code number to the right with the
information below:

Fuse
Fuse

L1
L2

L3

Q .

TITT TTT TITT

Fuse

QPAC = Modular power
control; phase, burst or

Li[Ti]2[t2 13 [T13

solid state contactor,
fuse(s) and holder(s)
included
— Phase
Control Card a/l;| Transformer 01 = 1-phase
32 = 3-phase, 2-leg
Command | (1" | Fan Must Be Wired (Optional 3rd leg fuse kit extra)
Signal to 120VAC 33 = 3-phase, 3-leg
Fan Fan Fan Operating and Output Voltage
Q33-481-150-BFO 12 = 120VAC 38 = 380VAC
20 = 208VAC 41 = 415VAC
) 24 = 240VAC 48 = 480VAC
Accessories 27 = 277VAC 57 = 575VAC
Manual Control Kit 08-5362 Cooling Fan Voltage”-
150A : 5A  Current Transformer 16-0008 Customer to S_UDDIY wiring and hook-up
1 = 120VAGC; required on all 3-phase models
200A 5A  Current Transformer 16-0045 2 = 240VAC; required on all 3-phase models
300A 5A  Current Transformer 16-0073 Output Curre|,1t (Amps)
400A 5A  Current Transformer 0004-0286-0400 150 = 150A 500 = 500A
500A 5A  Current Transformer 0004-0286-0500 200 = 200A 600 = GOOA
600A 5A  Current Transformer 0004-0286-0600 300 = 300A 800 = 800A
800A : 5A  Current Transformer 0004-0286-0800 400 = 400A 01k = 1000A
1,000A : 5A  Current Transformer 0004-0288-1000 Input Control Card
5A : 20mA Interstage Transformer 16-0176 CA = Solid state ac input (08-5285) contactor

CD = Solid state dc input (08-5286) contactor

BF = Burst fired, fixed time base (08-5289) 4-20mA DC

BV = Burst fired, variable time base (08-5342) 4-20mA DC
AF = Phase-angle fired, not available on Q32 (08-5288) 4-20mA DC
AL = Phase-angle fired w/current limit (08-5411) 4-20mA, not

available on Q32. AL option includes one current
transformer. Add second CT for 3-phase, 3-leg.
Open Heater/Shorted SCR Detector® ©

0 = None
1 = 1-phase operation
2 = 3-phase operation

DAl cooling fans rated @ 20 W each, must be wired by customer.

®The open heater/shorted SCR detector is for burst fire operation
only.
®Includes one current transformer for 1-phase and two current

transformers for 3-phase.

Your Authorized Watlow Distributor Is:

Watlow® and DIN-A-MITE® are registered trademarks of Watlow Electric
Manufacturing Company.

UL® and C-UL® are registered trademarks of the Underwriter’s Laboratories, Inc.

Nichrome® is a registered trademark of Driver-Harris Company.

To be automatically connected to the nearest North American Technical Sales Office:

1-800-WATLOW2 e www.watlow.com ¢ info@watlow.com

International Technical Sales Offices: Australia, +61 3 9335 6449 e China, +86 21 3381 0188 ¢ France, +33 1 41 32 79 70

Germany, +49 (0) 72 53 / 94 00-0 e Italy, +39 024588841 e Japan, +81 3 3518 6630 ¢ Korea, +82 2 2628 5770

Malaysia, +60 3 8076 8745 ¢ Mexico, +52 442 217 6235 e Singapore, +65 6773 9488 ¢ Spain, +34 91 675 12 92
Taiwan, +886 7 288 5168 ¢ United Kingdom, +44 (0) 115 964 0777
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How to Use

this Manual

NOTE:

Details of a "Note" ap-
pear here, on the left
side of each page.

AN\

CAUTION:

Details of a "Caution"
appear here, on the left
side of each page.

/A

WARNING:

Details of a "Warning"
appear here, on the left
side of each page.

Notes

A bold text "NOTE" marks a short message in the margin to alert you to an
important detail.

Safety Information

This user's guide also has boldface safety information notes to protect both
you and your equipment. Please be attentive to them.

The CAUTION symbol A\ (exclamation point) in the wide text column alerts
you to a "CAUTION," a safety or functional hazard which could affect your
equipment or its performance. A full explanation is in the narrow column on
the left side of the page.

The WARNING symbol A (lightning bolt) in the wide text column alerts you
to a "WARNING," a safety hazard which could affect you and the equipment.
A full explanation is in the narrow column on the left side of the page.

Your Feedback

We welcome comments or suggestions on this manual, please contact:

Technical Writer, Watlow Winona, 1241 Bundy Blvd, P.O. Box 5580, Winona,
MN 55987-5580. Phone: 507-454-5300; Fax: 507-452-4507. The QPAC User's
Guide is copyrighted by Watlow Winona, Inc. © August 2010 with all rights
reserved.

Technical Assistance

If you encounter a problem with your Watlow controller, review your configu-
ration information to verify that your selections are consistent with your appli-
cation: inputs, outputs, alarms, limits, etc. If the problem persists, you can get
technical assistance from your local Watlow representative (see back cover),
by e-mailing your questions to wintechsupport@watlow.com or by dialing +1
507-494-5656 between 7 a.m. and 5 p.m., Central Standard Time (CST). Ask
for for an Applications Engineer. Please have the following information avail-
able when calling:

* Complete model number e All configuration information

* User's Guide * Serial Number

The model, part number, and serial numbers can be found on the label on
the outside of the case.

How to Read the QPAC Model Number

The QPAC model number provides phase, supply voltage, amperage and control type
information, in that order. For example:

Burst Fired, Variable Time Base

480V~ (ac) Supply|
3-Phase 2-Leg

Open Heater, Shorted SCR Detector

N

Q32-481-150-BV2

Refer to the model number breakdown in the Model Number Information chart in the
Appendix for a complete listing.

QPAC User's Guide How to Use this Guide
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Chapter 1

Starting Out With The QPAC Power
Control

The Q32
SCR Power Control.

General Description

The QPAC Power Controls are a family of solid-state controls used for elec-
tric heating applications. A solid-state power control provides output power
that is proportional to the input command signal from a temperature control.
This proportional output power helps to produce a closely controlled heater
temperature, which saves energy and prolongs heater life by holding heater
elements at a nearly constant temperature.

The QPAC has a modular construction with plug-in features for flexibility.
The three modules of the QPAC are the Power Base, Transformer and
Control Card. See the QPAC Modularity Overview below. Power Bases are
available in 150 to 1,000A ratings with UL508 listed and cULus in single-
phase, three-phase two-leg and three-phase three-leg configurations. A
Transformer plugged into the Power Base allows the QPAC to operate

4 QPAC User's Guide Chapter 1: Starting Out





QPAC Modularity
Overview.

Chapter 1: Starting Out

Control Cards

Solid-state contactor, ac input, CA

Solid-state contactor, dc input, CD

Burst firing (zero cross) fixed time base, BF
Burst firing (zero cross) variable time base, BV
Phase angle control, AF *

Phase angle control with current limiting, AL *

* Note: For 1@ and 3, 3-leg controls only; not for
30, 3-leg controls.

Plug-in transformers (50/60 Hz.)

e 120V~ (ac)
e 208/240V~ (ac)
380V~ (ac)
¢ 415V~ (ac)
e 480V~ (ac)
e 575V~ (ac)

Power Bases With Motherboards

* QPAC-01: 19, 150 to 1,000A
* QPAC-32: 39, 2-leg, 150 to 1,000A
* QPAC-33: 39, 3-leg, 150 to 1,000A

on any voltage from 120 to 575V~ (ac). The plug-in Control Card sets the
QPAC'’s firing mode. Control Cards are available in solid-state contactor, burst
firing (zero cross) or phase angle firing with a wide variety of options. This
modular approach, using a standard Power Base with plug-in transformers
and Control Cards, allows power control users, distributors and OEMs to
maintain minimum inventories while still providing rapid service.

The different QPACs provide the types of power control needed for differ-
ent power sources and loads. The QPAC-01 is designed for all single-phase
power sources and loads. The QPAC-32 is for three-phase zero cross ap-
plications such as resistance heating elements, balanced or unbalanced. The
QPAC-33 is best suited for balanced three-phase, phase angle applications
requiring soft start or current limiting, or with inductive loads.

Steps To Put Your Power Control To Work

To put your QPAC to work, we suggest the following steps:

* Read the User's Guide.

* Plan your installation and wiring.

e Mount the QPAC.

* Wire your QPAC to the system.

¢ Start the system and, if applicable, adjust the bias and gain on the QPAC.
¢ That's all there is to it!

QPAC User's Guide 5





A\

WARNING:

To avoid potential
electric shock and other
hazards, all mounting
and wiring for the QPAC
must conform to the
National Electric Code
(NEC) and other locally
applicable codes.

Chapter 2
How to Install and Wire the QPAC

System Planning

This chapter tells you how to install the QPAC. All mounting and wiring
information is right here. Watlow power controls are thoroughly tested before
leaving the factory, so the QPAC is ready to install when you receive it.

This chapter is divided into three sections that describe the three steps to
installing the QPAC: mounting, power wiring and control card wiring. The first
section lists the mounting information for each of the three types of QPACs,
which, depending on amperage, use one of two case styles. The second
section describes the power and load wiring of the QPACs and semiconduc-
tor fuses, if required. The last section describes the input signal wiring to the
QPAC Control Card.

Before you begin working, read through this chapter to gain an under-
standing of the entire installation. Consider the installation carefully. Plan the
power, load and input signal wiring before mounting the QPAC. Also refer
to any noise guidelines in the temperature control documentation before
proceeding.

Mounting the QPAC

The physical size and mounting dimensions of the QPACs are different for
different current ratings. Find the "Case Style" photo on the next pages that
match your QPAC. The table and figure accompanying each case style will
give you corresponding physical dimensions and mounting footprint. The
table also indicates if the units are equipped with fans and externally-mount-
ed fuses. All QPACs must be mounted vertically, power connections on top,
for proper cooling. Use the wiring data table below for wire sizes and bending
radii.

QPAC User's Guide Chapter 2: Install & Wire





Template for Fuse Holders
with QPAC 150A, 575V.

Template for Fuse Holders
with QPAC 200 and 300A,
575V,

Chapter 2: Install & Wire

7.9mm
(5/16in - 18)

88.9mm (3.50 in) minimum
106.4mm (4.19 in) maximum

Top View

19.1mm

(0.75 in)

oo |

Top View

@

9.7mm
(0.38 in) Typical

152.0mm
(6.00 in)

103.17mm
(4.062 in)

24.6mm
(0.97 in)

L 50.8mm

‘ (2.00 in)

QPAC User's

Guide

25.4mm
(1.00 in)

o

13.5mm
(0.53 in)

Ensure nut and washer
are used below and above fuse

Right Side View

<721 Amm
(0.83in)
Right Side View
9.5mm
(0.375in - 16)
50.8mm
(2.00in) 12.7mm
(0.50 in)
—>| 7.1mm
(0.281 in)
12.7mm B JL
(0.50 in) R
N U i T
Ensure nut and washer
are used below and above fuse 25.4mm
(1.00 in)





Case Style C

Mounting

QPAC Case Style C.

QPAC Case Style C
Overall Dimensions.

A\

CAUTION:

Mount the QPAC vertically
(height dimension vertical)
for proper cooling. Failure
to do so could result in
power control malfunction.

/A

WARNING: Shock Hazard
Heatsinks are electrically
Live.

QPAC Case Style C,
QPAC-01, 150, 200, 300A
Single-Phase Mounting
Footprint.

Model | Amps Height Width Depth Fans Fuses

QPAC-01] 150 330mm (13in) | 175mm (6.9 in) | 260mm (10.25 in) 1] on heat sink
QPAC-01 ] 200 | 330mm (13in) | 175mm (6.9 in) | 260mm (10.25 in) 1] on heat sink
QPAC-01] 300 | 330mm (13in) | 175mm (6.9 in) | 260mm (10.25 in) 1] on heat sink
QPAC-32 | 150 | 330mm (13 in) | 348mm (14.0in) | 260mm (10.25 in) 2| on heat sink
QPAC-32 | 200 | 330mm (13in) | 348mm (14.0in) | 260mm (10.25 in) 2| on heat sink
QPAC-32 | 300 | 330mm (13in) | 348mm (14.0in) | 260mm (10.25 in) 2| on heat sink
QPAC-33 | 150 | 330mm (13in) | 533mm (21.0in) | 260mm (10.25 in) 3| on heat sink
QPAC-33 | 200 | 330mm (13in) | 533mm (21.0in) | 260mm (10.25 in) 3| on heat sink
QPAC-33 | 300 | 330mm (13in) | 533mm (21.0in) | 260mm (10.25 in) 3| on heat sink

L 178mm
I"G50in)"|  Fze3in)
) |
330mm
MOUNT (13.00 in)
299mm
11.75 in)
FAN
®
- |

“\\10mm (0.38 in)

2PL
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Note: On 575 V~(ac) applications, the fuses are mounted external to the QPAC.
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Case Style C

Mounting

QPAC Case

Style C, Q32,

150, 200, 300A,
3-Phase, 2-Leg
Mounting Footprint.

/N

CAUTION:

Mount the QPAC verti-
cally (height dimension
vertical) for proper
cooling. Failure to do
so could result in power
control malfunction.

/AN

WARNING: Shock Hazard
Heatsinks are electrically
Live.

QPAC Case Style C,
Q33, 150, 200, 300A,
3-Phase, 3-Leg Mounting
Footprint.

Chapter 2: Install & Wire

356mm
(14.00 in)
178mm 89MM__p |
(7.00 in) (3.501n)
16mm
(0.63in)
MOUNT ,
298mm
(11.75in)
33mm
(13.00 in)
FA FAN
AN
10mm (0.375 in)
4 PL
A\
(21.00 in)
178mm 178mm 92Mmm 16mm
(7.00 in) (7.00 in) (3.631in) (0.63in)
{L} 298mm
P (11.75 in)
MOUNT
33mm
(13.00 in)
FAN FAN FAN
\

QPAC User's Guide
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Case Style E

Mounting

QPAC Case Style E.

Model Amps Height Width Depth Fans Fuses
QPAC-01 400t0 600 | 685mm (27 in) | 430mm (17 in) | 300mm (11.7 in) 1| 1on-board
QPAC-01 | 800t0 1,000 | 685mm (27 in) | 430mm (17 in) | 340mm (13.3in) 1| 1 on-board
QPAC-32| 400to 600 | 685mm (27 in) | 535mm (21 in) | 300mm (11.7 in) 2| 2 on-board
QPAC-32 | 800t0 1,000 | 840mm (33in) | 535mm (21 in) | 340mm (13.3in) 2| 2 on-board
QPAC-33 40010 600 | 840mm (33 in) | 685mm (27 in) | 300mm (11.7 in) 3| 3 on-board
QPAC-33 | 800t0 1,000 | 840mm (33 in) | 685mm (27 in) | 340mm (13.3 in) 3| 3 on-board
QPAC Case Style E
Overall Dimensions.
Width
4 s
A L1 L2 L3
CAUTION:
Mount the QPAC verti-
cally (height dimension MOUNT
vertical) for proper
cooling. Failure to do
so could result in power T1 T3
control malfunction.
A Height
WARNING:Shock Hazard
Heatsinks are electrically
Live.
| FAN | | FAN |
QPAC Case Style E oomm ELECTRONICS GROUND
Mounting Footprint. X W PACKAGE
(0':38 in) u®u 1l (Signal Connects Inside)
¢ s
* Fan Voltage Input \
oomm —ed e 12.7mm (0.5 in)
(0.88 in)
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QPAC Wiring Data.

Load | Semiconduc- Minimum Bending Radius | Wire Sized that Fuse Lug Internal
Current | tor Fuse Rat- | Recommended Lugs Accept Mounting | Torque Allen
(amps) | ing (amps.) Wire Size Wrench

150 200 3/0 102mm (4 in) 4t03/0| *onboard | 240in/lb | 3/16in
200 250 250 MCM | 114 mm (4.5 in) 6 to 350 MCM | *onboard | 375 in/Ib 3/8in
300 400 500 MCM | 203 mm (8 in) 4 t0 500 MCM | *onboard | 375 in/Ib 3/8in
400 500 | Dual 350 MCM [ 380mm (15 in) 2t0 600 MCM | onboard | 500 in/Ib 1/2in
500 600 | Dual 350 MCM [ 380mm (15 in) 2t0 600 MCM | onboard | 500 in/lb 1/2in
600 800 | Dual 500 MCM [ 380mm (15 in) 2t0 600 MCM | onboard | 500 in/Ib 1/2in
800 1,000 | Quad 250 MCM | 380mm (15 in) 2t0 600 MCM | onboard | 375 in/Ib 3/8in
1,000 1,250 | Quad 350 MCM | 380mm (15 in) 2 t0 600 MCM | onboard | 375 in/lb 3/8in
*The fuses are external in Style C power controls over 575V~ (ac).
Chapter 2: Install & Wire QPAC User's Guide 1





Output Wiring

/A

WARNING: Shock Hazard
Heatsinks are electrically
Live.

/N

CAUTION:

Check terminals for
tightness before ap-
plying power and then
recheck terminals after
one day of operation.
Loose connections can
damage the SCR.

NOTE:

A circuit breaker is re-
quired in addition to the
semiconductor fuses.
All semiconductor fuses
are mounted on board
the QPAC models 400 to
1,000. Where third-leg
fusing is selected, addi-
tional space is required.

NOTE:

QPAC models Q01, Q32
and Q33 up to 300A and
575V~ (ac) are agency
listed. QPAC models Q01
and Q32 up to 1,000A
and 480V~ (ac) are
agency listed. Q33 400
to 1,000A are not agency
listed.

/A

WARNING:

To avoid damage to
property and equipment,
and/or injury or loss of
life, use National Electric
Code (NEC) standard
wiring practices to install
and operate the QPAC.
Failure to do so could
result in damage and/or
injury or death.

12

L —ee il
Circuit *
Breakers Contactors *4
or If Required
Disconnects | *q 1A Fuse

1L
L2 » 11

Heater
Load

Fan 120V~ (ac)/20W

| |
G | L2 | L1
| I L2
On-board, | | *3
factory | |
installed | I
semicon-
ductor | I
fuses | |
L o e e e e — I
QPAC-01 Oul‘put erlng *1 NOTE: On 120V~
for 150 to 1,000A Units. (ac) or 277V~ (ac), L2 is
neutral and cannot be
broken.
*2 NOTE: A contactor is
required if a high limit
control is used.
*3 NOTE: A separate
disconnect is required
for the fan(s) if used.
*4 NOTE: Use 14- to 16-
gauge wire for control
power only.
L3 ¢ I}
*2
L2 4T I ) Heater
. v Load
Contactors *4
If Required
Circuit fuse
Breakers
or

Disconnects
G On-board L3 T3 !
factory-
installed
semi-
conductor
fuses

QPAC-32 Output Wiring
for 150 to 1,000A Units.

QPAC User's Guide

a [o]— - —Lz— _o_ - E)]‘ 1|Fan 120V~ (ac')/20W
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Output Wiring o
Circuit
Breakers
QPAC-33 Power and Load or L2 }—o—_ s I-ii:ltéar
L . Di "
Wiring for all Units. Isconnects Contactors
If Required
L3¢ L e

CE e i B S st =7 Fan 120V~ (ac)/20W
G g ™7 L 2] b |
WARNING: Shock Hazard S e ! | e -
Heatsinks are electrically semiconductor ! I *
Live. fuses : |
i :
A o Wpid |
CAUTION:
Check terminals for *1 NOTE: A contactor is

tightness before ap-
plying power and then
recheck terminals after

required if a high limit
control is used.

one day of operation. *2 NOTE: A separate
Loose connections can disconnect is required
damage the SCR. for the fan(s) if used.
NOTE:

A circuit breaker is re-
quired in addition to the
semiconductor fuses.
All semiconductor fuses
are mounted on-board
the QPAC models 400 to
1,000. Where third-leg
fusing is selected, addi-
tional space is required.

NOTE:

QPAC models Q01, Q32
and Q33 up to 300A and
575V~ (ac) are agency
listed. QPAC models Q01
and Q32 up to 1,000A
and 480V~ (ac) are
agency listed. Q33 400
to 1,000A are not agency
listed.

/A

WARNING:

To avoid damage to
property and equipment,
and/or injury or loss of
life, use National Electric
Code (NEC) standard
wiring practices to install
and operate the QPAC.
Failure to do so could
result in damage and/or
injury or death.
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/N

CAUTION:

Built-in noise reduction
circuitry on the CA card
requires an external load
resistor (1000Q, 25W,
typical) across the input
when operating from a
triac source, to prevent
false triggering. Failure
to apply this resistor
could result in damage
to product and equip-
ment or injury to person-
nel.

CA Card Wiring SS
Contactor, 120V~ (ac)
Input.

CD Control Card, Solid-
State Contactor, 3 to
30V= (dc) Input.

14

Input Signal Wiring

When wiring the input signal do not run any signal wires alongside or in the
same conduit with the ac power or load wires. Signal input should be pro-
vided by a shielded, two-conductor wire. Shield should be grounded at the
temperature control end only. Wrap the power control end with electrical
tape. The following figures show the wiring configuration for the input signal
to the QPAC Control Cards.

CA Control Card — AC Input Contactor

The 120V~ (ac) input (24 volts input optional) signal lines for the CA (ac In-
put, Solid-State Contactor) Control Card are connected to pins 1 and 3 of the
input signal connector. A 120V~ (ac) input signal turns the power control on.
The turn off voltage for the power control is OV~ (ac).

<@———63.5mm (2.50 in) ———— =

S |+ 08-5285 A
120V~ (ac) D |2
Input
: QD |3 38.1mm
(1.50 in)

Motherboard Connector

CD Control Card — DC Input Contactor

For dc input, the input signal is wired into pin 2 (+) and pin 3 (-) of the input
signal connector. An input signal of 3 to 30V= (dc) turns the QPAC power
control on. 0 to 1V= (dc) turns the power control off.

51mm > |
(2.00 in)

] 085286 | A
Pin 2 (+) % 2 (5)
. QD |30 38mm
Pin3 () (1.50 in)

Motherboard Connector
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CD Control Card, Solid-
State Contactor, Contact
Closure Input.

Input Ranges

0 to 5V= (dc)

1to 5V= (dc)

0 to 10V= (dc)

0 to 20mA (dc)

4 to 20mA (dc)
1KQ potentiometer

AF AL, BF, BV
Potentiometer Input.

Chapter 2: Install & Wire

CD Control Card — Contact Closure Input Contactor

For a contact closure input to the CD Control Card, the contact is wired to
pins 1 and 2 (+) of the input signal connector. A closed contactor input turns
the QPAC on and an open contact turns the QPAC off. The input impedance
is 10KQ minimum.

| . 51mm >
(2.00in)

NEE 08-5286

D |20

@ 3() 38mm
— (1.50 in)

Motherboard Connector

Process Input - AF, AL, BF and BV Control Cards

The QPAC AF, AL, BF and BV Control Cards are defined as follows:

AF - Phase Angle Control

AL - Phase Angle Control with Current Limit

BF - Burst Firing (Zero Cross), Fixed Time Base
BV - Burst Firing (Zero Cross), Variable Time Base

All four of these cards can be wired for a manual potentiometer input or an
input from a temperature control. The following paragraphs give the connec-
tions for both configurations including an Auto/Manual configuration where
the input can be switched between manual and temperature control input.

AF, AL, BF and BV Potentiometer Input

For potentiometer input, wire a 1KQ potentiometer to the “POT;, “+” and “-” con-
nections of the control card. The wiper of the potentiometer should be connect-

ed to the “+” connection. The control card must be converted to a voltage input
by replacing a jumper. See "Bias and Gain Adjustments," Chapter 3.

70 to 95mm
|<7 .
(2.75t0 3.75in) |
requires 0 to
5V= (dc) input
card setting
CW- [ ) ! 56 to 57mm
g D| Pot (2.19t0 2.75in)
1KQ Pot @ €¢— Q| +
D |5 -
CCW+
Motherboard Connector
QPAC User's Guide 15





AF AL, BF and BV dc
Input.

AF AL, BF and BV Auto/
Manual Input.

16

AF, AL, BF and BV DC Input Connections

The temperature control output to the Control Cards is wired to the “+” and “-”
input terminals of the control card. These cards will accept a 0 to 12V= (dc),
or 0 to 25mA input signal. They are factory calibrated for 4 to 20mA. If using
a voltage or current range other than this, follow bias and gain adjustment in-
structions in Chapter 3. The control card can be converted to a voltage input
by removing a resistor or moving a jumper. Follow voltage input conversion
instructions in Chapter 3.

70 to 95mm
|<——— P
(2.751t0 3.75 in) |

56 to 57mm
Pot (2.19t0 2.75in)

INSIV )

+
DC Input

| -

Motherboard Connector

AF, AL, BF and BV Auto/Manual Input

The AF, AL, BF and BV Control Cards can be wired to make it possible to
select an input from either a temperature control or a manual input potentiom-
eter. A switch is used to select between the input from a 1KQ potentiometer
or a 4 to 20mA temperature control. The control card must be converted to
voltage input by removing the appropriate resistor or replacing a jumper. See
"Voltage Input Conversions," Chapter 3. A 250Q) resistor must be placed in
parallel with the temperature control input, so that the temperature control
signal will be a 1 to 5V= (dc) input.

70 to 95mm |
|<7 L
(2.75t0 3.75in)
DC Input
Ccw
1KQ Pot % | — 1
S 56 to 57mm
D | pot (2.191t02.75in)
2500% [CCW Q| +
O |5 -
Motherboard Connector
Interlock

(Available on the AF, AL, BF and BV input card options.)

Opening the interlock connection between pins 1 and 2 of the input signal
connector will interrupt the input signal to the control card. Do not use the
interlock for limit or safety functions. Do not open the AF or AL Control Card
interlock, terminals 1 and 2, when "soft start" is desirable.
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AL Control Card,Current
Transformer Selection.

Example of Current
Transformer (CT)
Connections One CT, 150
Amps and Above, 10.

Chapter 2: Install & Wire

Soft Start

(Available on the Phase Angle input cards AF and AL only.)

Some heater elements change resistance with temperature. Certain types,
such as tungsten, change resistance very fast (tungsten increases resis-
tance over 16 times from cold to hot). By slowly increasing the voltage to the
heater, the heater element is warmed to full resistance by the time full volt-
age is applied, thus reducing excessive surge currents. Soft start time on the
QPAC is about 6 seconds from power-up. If the QPAC is forced into emer-
gency shut down (ESD) the QPAC will restart soft. Soft start is only available
on phase angle models.

AL Control Card Current Transformer Connections

Phase Angle Current Limit Option

The AL Control Card is wired to a transformer from the load line of the
QPAC. The transformer is wired into pins 1 and 2 of connector TB3 of the AL
card. The following table and figures show the transformer connections for
different load configurations and currents.

Current Transformer Description Interstage

(Part Number) Transformer
Not Used | 5A:20maA Interstage Transformer 16-0176

16-0008 150A : 5A Current Transformer 16-0176

16-0045 200A : 5A Current Transformer 16-0176

16-0073 300A : 5A Current Transformer 16-0176
0004-0286-0400 400A : 5A Current Transformer 16-0176
0004-0286-0500 500A : 5A Current Transformer 16-0176
0004-0286-0600 600A : 6A Current Transformer 16-0176
0004-0287-0800 800A : 5A Current Transformer 16-0176
0004-0288-1000 1,000A : 5A Current Transformer 16-0176

T2
ol TB-3
0
AL Card
0
8 TB-2
Transformer 8
5A:20mA —
QPAC User's Guide 17





Example of Current
Transformer Connection to
the AL (current limit) Card.

*1 NOTE: Both load
leads must pass through
the CTs in the same
direction.

18

\—/ _
wh—T Bk Red [—
_ 20mA TB-3
. Bk | I i
5A .;” | [ Req| — AL Card
Bk | 9| TB-2
e —
0
Bk| | wh 16-0176 S
T3 m\\ Transformer —
\\://*1

CT
T2

QPAC User's Guide
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Single- and Three-Phase
DH Option Open Heater or
Shorted SCR Detector.

*1 NOTE: Interstage
transformers (16-0176)
are required for all units
150A and above.

/N

CAUTION:

The shorted SCR detec-
tor feature will not work
with the manual control
input.

Chapter 2: Install & Wire

Single- and Three-Phase Current Transformer Wiring

120V~ (ac)
N.C. % To Alarm or Contactor
Momentary
Reset ¢
Switch Customer Supplied Relay
L/, (Philips ECG PIY 1055 or equivalent)
YN
Open heater Shorted SCR
when{ when lit
Yy O ( 0e5405_ DH| _Single-Phase
Q1 Py Interstage transformer |
Q|2 Py . 16-0176 for 150A T
2 : S and above !
I
S @
I
| J3 *1 Load Wire :
6mm | - --T-- -~~~ ~-~--=-=-°
. |~ iarsageversorer ~ 7 |
Connector | Interstage transformer T |
| 16-0176 for 150A |
30 mm ) and above |
(1.20in) I E 3 | Load Wires'!
69 mm 1 1
- T3
2.70 I ; I
(2.701n) 1 J3 1 1
I

DH Card Operation — Heater Diagnostics

The DH card uses a CT to monitor the load current and also detects when a
firing pulse is sent to the SCRs. The load current must be set by the pot on
the DH board (P1). If there is load current and no pulses to turn on the SCRs,
the "Shorted SCR" indicator light will be lit. The opto triac (U4) closes 3 or 4
seconds later and energizes an external alarm relay. If part of the load opens
(20% or more), and there are SCR pulses, the "Open Htr" indicator light is lit
and 3 to 4 seconds later, the alarm relay energizes.

This board only operates with the zero cross firing cards. For three-phase,
the CTs goin T1 and T3 lines.

Setup Procedure

1. With the DH card installed and the temperature control wired to the SCR
power control, set the temperature control output to "full on" (20mA for 4
to 20mA output, or 5V for 0 to 5V output).

2.Adjust P1 until the open heater light on the DH card is full on. No inter-
mittent cycling.

3.Slowly adjust P1 until the open heater light just turns full off. No intermit-
tent cycling.

If you are getting false alarms, adjustment is probably set too sensitive and
should be readjusted towards the off condition of the open heater light.

A shorted SCR will energize the shorted SCR light.

QPAC User's Guide 19





QPAC system Wiring Example

System Wiring

The most common failure mode of an SCR is in the shorted state. If this hap-
pens, the temperature control can no longer control the SCR and a run-away

» condition exists. An independent high limit control must be used that will
QPAC System Wiring fe t i d di the circuit break . d it
Example, Overtemperature sense unsafe temperature and disengage the circuit breaker via undervolt-
Cutout. age trip or a mechanical contactor as shown below.

L3 208/120V

L2

L1

N
>
@)
w
o/\/o
:@—Cf\/o

1 ]
© Q0 Q
T1 L2 L3 T3
1A% Q@
é1A @
2ASB Q
+®4
~F1 | (1 | 58 }
61| 1] | [T Jo9 @5  Q32-202-300-BVO
+
H1 |1 0 | e
T [ 5 0 | A >
(T |4 | (CL]ccBy
Fan A I
T1E sz] EBS an Assembly
—s1 =0 fpys2= | ELps
A1) || tiReT] | s
PM6C2FA - ALAJAAA
Controller V v Limit
Thermocouple Thermocouple

/AN

WARNING:

Follow National

Electric Code safety
practices and other lo-
cally applicable codes to
avoid potential electric
shock when wiring this
unit to a power source,
and to electrical sensors
or peripheral devices.
Failure to do so could
result in serious injury or
death.
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Chapter 3: How to Operate

Chapter 3

How to Operate the QPAC
Setup Adjustments

After the QPAC is installed and wired it may need a few minor adjustments.
The three-phase power controls require proper phase rotation. QPACs that
use the BF, BV, AF or AL Control Cards may need minor bias and gain cali-
brations. QPACs that use the AL Phase Angle Current Limit Control Card will
need current limit calibration. Refer to the following paragraphs.

Phase Rotation Adjustment for Q32 and Q33

Three-phase QPAC SCR controllers require the correct phase sequence of
the attached line voltage. To check for proper phase sequence of the QPAC-
32 power control, measure the voltage from T1to T2, T2to T3 and T3 to T1
with the power control turned full on. If any of the measurements of output
voltage are not equal (within 10%), exchange any two of the power input lines
(L1 and L2) to the QPAC.

To check for proper phase sequence of the QPAC-33 power control, apply
power to the QPAC and observe the indicator lights in the upper left hand cor-
ner of the Power Base motherboard. If the phase rotation indicator light is not
illuminated, exchange any two incoming power lines (L1 and L2).

Bias And Gain Adjustments for AF, AL, BF, BV

Bias and gain can be adjusted to interface with the output of most standard
temperature controls with a proportional output. Bias and gain is factory set for
an input control signal of 4 to 20mA but can be adjusted over a range of 0 to
12V= (dc) or 0 to 25mA to match the output of a specific temperature control.
Input impedance for 4 to 20mA input is 250Q). The input impedance can be
changed to 5KQ) to accept a voltage by performing the following procedure for
each card.

Voltage Input Conversions

(See Accessories in the Appendix for card part numbers.)

AF: For 5KQ input, move J2 jumper, located on the lower left of the AF
card next to the TB-2 connector, Terminal 5. See the AL (Rev. B) Control
Card figure in this chapter.

AL: For 5KQ input, replace the J2 jumper to the 5V position, located on
the lower left of the AL card. See the AF (Rev. H) Control Card figure in
this chapter.

BF: For 5KQ input, remove resistor R3, located on the lower left of the
QBF card next to the TB-2 connector, Terminal 5. See the BF (Rev. D)
Control Card figure in this chapter.

BV: For 5KQ input, remove the external resistor attached to the J3 con-
nector plug. See the BV (Rev. B) Control Card figure in this chapter.

Adjustment Procedure

We recommended that bias and gain adjustment be performed using a dum-
my load. In some applications, a dummy load may be required if the controlled
load can not be turned full on. A dummy load can be easily made by connect-
ing 150 watt lamps in series to match the operating voltage of the QPAC. Use
the following steps to make adjustments.
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1. Connect a volt meter across the load or dummy load of the QPAC. Con-
Bias and Gain nect a volt meter across, or milliamp meter in series with, the input signal
from the temperature controller. NOTE: AL card should be calibrated with

a dummy load on the QPAC
2.Apply power to the system.

3.Set the output signal of the temperature controller to zero or its minimum
output. The QPAC input is factory calibrated for full off at 4.2mA. Adjust
the bias potentiometer slowly CCW (counterclockwise) until the QPAC
output just comes on. Then turn CW (clockwise) until the output is just full
off as observed on the output volt meter. See the following figures for the
location of the bias and gain potentiometer on the Control Cards.

NOTE: The QBV card does not include a bias adjustment. A bias and gain
adjustment card can be added to the QBV card in the field. Order Watlow
part number 08-7210. Follow this calibration procedure when using the
bias and gain card.

4a. AF and BF: Adjust the output of the temperature controller to full on
(5Vdc, 20mA, etc.). Adjust the gain potentiometer CW until the QPAC out-
put is just full on. The QPAC is factory calibrated to be full on at 19.8mA.

4b. BV and AL: Adjust the output of the temperature controller to full on
(5Vdc, 20mA, etc.). Adjust the gain potentiometer CCW until the QPAC
output is just full on. The QPAC is factory calibrated to be full on at
19.8mA.

5. When adjusting the bias and gain of the current limiting (AL) control card,
ensure that the current limiting is turned off. With the output of the temper-
ature control full on, adjust the current limit potentiometer until the QPAC
output is full on.

6. Repeat steps 3 and 4 until the QPAC turns full on with a full on signal
from the temperature control, and full off with the minimum input signal
from the temperature control. Steps 3 and 4 may need to be repeated a
few times (an adjustment made on one of the potentiometers affects the
adjustment of the other potentiometer).

7. Remove power, disconnect the meters, and reconnect the controlled load
to the QPAC if required.

. 08-5288
Gain

Pot—» | [ ]Rao
Eias , Dms
ot

AF (Rev. H) Control Card. !

move jumper for mA or volts dc input

Q0000

|o:ol 4 to 20mA
5V
TB2 TB1

S =

b

Gain Bias
Pot Pot

BF (Rev. D) Control Card.

cut resistor R3 for volts dc input

@O 000

R3

o

TB1

S -

—
w
)
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Bias and Gain

BV (Rev. B) Control Card.

AL (Rev. B) Control Card.

NOTE:

The AL Current Limit
must be disabled (pot
fully clockwise - CW)
before bias and gain can
be adjusted.

Chapter 3: How to Operate

Fixed Bias )
Connector 4 Gain Pot

\ - BV Fixed Bias Connector
10 IE | & Gain Adjustment
O | 151
G®) E__ _$<— cut resistor for volts input
50
TB-1 J1

08-5342

Bias Pot Gain Pot

A

D D -a—Current Limit Pot 08-5411
(AL Card only)
o
(23T @ | B2 AL Bias, Gain, & Current Limit
Adjustments
o
) TB-1 move jumper for mA
@ or volts dc input
5 Q 40mA
00
© L sv.

Motherboard Connector

Current Limit Adjustments

(AL Card only)

The AL Control Card is a phase angle control with the capability to limit the
maximum current to the load. A potentiometer on the AL adjusts the current
limit setting. See the AL (Rev. B) Control Card figure above. Use the follow-
ing steps to adjust the current limit on initial setup. The purpose of the proce-
dure is to bring the power to the load up slowly so that the maximum current
to the load is not exceeded before the current limit is adjusted.

Note: A short overcurrent through the load may occur, as the AL Card
circuitry detects the higher current, if the input signal from the temperature
control is abruptly increased.

1. Attach a clamp-on ammeter to the load line.

2. Adjust the AL card current limit potentiometer fully counterclockwise (for
minimum current flow).

3. Turn the temperature control on and adjust the input signal to the control
card for zero percent power.

4. Turn the power to the QPAC on.

5. Gradually increase the input signal.

6. Adjust the current limit potentiometer clockwise until current to the load
is measureable.

7. Gradually increase the input signal to 100% power, then adjust the cur-
rent limit potentiometer to obtain the desired maximum current to the
load.

QPAC User's Guide 23





Troubleshoot

QPAC Troubleshooting
Guide.
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Appendix

QPAC Troubleshooting

A technician can isolate a system problem by first checking if the load is
good and the line voltage and temperature signals are present and correct. If
the above is true, then the power control may be the problem. The problem
may be with the QPAC's control card, transformer or power base. Use this
QPAC Troubleshooting Guide to assist with troubleshooting.

Symptom

Probable Cause

Corrective Action

No output

Fuses blown

Check and replace fuses

Incorrect input
wiring

See “Input Wiring,” Chapter 2.

Incorrect input
signal

Check temperature control output.

Input signal reversed

See “Input Wiring,” Chapter 2.

Input signal not
adjusted

See “Bias and Gain Adjustment," Chapter 3.

Wrong or missing
control card

See “Input Wiring,” Chapter 2.

Transformer wiring

Check transformer connections.

Missing load wiring

See “Power and Load Wiring,” Chapter 2. The
SCR(s) will not function without a load.

Heatsink temperature
exceeded 86°C (187°F)

Clogged or non-
operational fan

Check fan, power, and clean if necessary. Check
for shorted thermostat, replace fan or ther-
mostat as necessary. #27-0005 thermostat is
normally open and closes on temperature rise.

Transformer hot

Incorrect trans-
former

Check product and transformer labels.

Uncontrolled output
full on

Bad control card, or
bias and gain out of
adjustment

Unplug control card, try again. Readjust bias
and gain.

Bad transformer

Unplug transformer wire and try again.

Bad power base

If full on or half on output present with no
control card and no transformer, power base is
bad, replace it.

Unbalanced output
(QPAC-32 and QPAC-33)

Incorrect phase
rotation

See "Phase Rotation Adjustment," Chapter 3.

The QPAC Service Manual is available at http://www.watlow.com/downloads/
en/manuals/gpacse_a.pdf .
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Specific to QPAC-33 Diagnostics

Diagnostics
The QPAC-33 has four indicator lights for diagnostics. During normal opera-
tion, all four will be lit.

* Power on Yellow indicator light is on when power is applied to the control.

* Phase Loss Yellow indicator light is on when all three phases of line voltage are pres-
ent. Indicator light will be off if one phase is low or lost.

* Phase Rotation Yellow indicator light is on when correct voltage phase exists, even when
load is not wired. Indicator light will be off when two phases are rotated,
and when one phase is missing.

¢ Phase Lock Loop | Yellow indicator light is on when phase lock loop circuit is sychronized.
Indicator light can go off from noisy power line or if the phase synchro-
nizing circuitry fails. Check power quality, then repair or replace power

base.
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Operation

¢ Modular control base with plug-in card and transformer

¢ Plug-in control cards
Solid-state contactor, ~ (ac) or = (dc) input
Burst fire control, fixed or variable time base
Phase angle fire control
Phase angle control with soft start and current limiting

* Plug-in transformers (50/60Hz)

* 120, 208, 240, 277, 380, 415, 480, 575V ~(ac) operation

Power bases

¢ Single-phase (Q01), 1 pair of SCRs

* Three-phase (Q32), 2-leg control, 2 pair SCRs. Resistive load only, burst
firing only.

* Three-phase (Q33), 3 pair hybrid SCRs/diodes. Recommended for phase
angle only with balanced load.

e 120V~ (ac) through 575V~ (ac)

¢ 150 through 1,000 amps per switched leg.

Agency Approvals

e UL 508 listed and cULus up to 1,000 amps on Q01 and Q32 models, File
#E73741.

e UL 508 listed and cULus up to 300 amps only on Q33 models, File
E73741.

SCCR - Short Circuit Rating

¢ UL witness tested to 200,000A available fault current Q01, Q32 150-1000A
to 480V~ (ac) Q33 units and over 480V~ (ac) units not tested

Control Card Inputs

CA Solid-state contactor, ac input

e 120V~ (ac) @ 30mA minimum

* ~(ac) signal input sources (i.e., triacs or mechanical relay outputs with
noise suppression) require customer supplied resistors across the power
controller ~(ac) command signal input terminals to prevent false firing.
24V~ (ac) input, 200Q/10 watts typical;
120V~ (ac) input, 1kQ/25 watts typical;
240V~ (ac) input, two 1kQ/25 watts in series typical

CD Solid-state contactor, dc input

* On, 410 10V= (dc) @ 0.5mA; off, 0.5V= (dc)

¢ Built-in noise reduction network

BF Burst firing control fixed time base

¢ Process input factory set @ 4 to 20mA= (dc)

* Input impedance 250Q (clip resistor for 5kQ voltage input), or manual con-
trol input

¢ Time base 4 seconds (clip resistor for 1 sec)

BV Burst firing control, variable time base

¢ Process input factory set @ 4 to 20mA= (dc)

* Input impedance 250Q (clip resistor for 5kQ voltage input), or manual con-
trol input

AF Phase angle control

¢ Process input factory set @ 4 to 20mA= (dc)

¢ Input impedance 250Q (move jumper for 5kQ voltage input), or manual
control input

* Soft start approximately 6 seconds upon power-up, 1 second upon set
point change

AL Phase angle control with current limit

¢ Process input factory set @ 4 to 20mA= (dc)

QPAC User's Guide Appendix





Specifications

Appendix

* Input impedance 250Q (move jumper for 5kQ voltage input), or manual
control input

» Soft start approximately 6 seconds upon power-up, 1 second upon set
point change

* Current and interstage transformers included.

* Available on Q01 and Q33 models only.

Line Voltage/Power

* 50/60 Hz ~ (ac) line frequency, Q32 and Q33 calibration line frequency
dependent

* Voltage: +10%, 120, 208, 240, 277, 380, 415, 480, 575V~ (ac)

Line Voltage Compensation

* 10%A in line, 2%A in load in the 30% to 70% power region (AF, AL and BV)

Power Dissipation (Watts)

* 1.5 watts/amps per controlled leg

Isolation

* Command signal to load 1250V~ (ac) minimum

Linearity

* 2%, 30% to 70% power region (All units except CA & CD)

Off-State Leakage Current

* 20mA @ 480V~ (ac)

SCR Protection

* Semiconductor fuses provided

¢ dv/dt 200V/psec minimum

* MOV and RC snubber network standard (MOV comes only on Q33
[3-phase, 3-leq])

* (Q32) third leg fuse kit may be used, but not required, with 3-phase, 2-leg
models

Mounting

* Heat sink fins must be mounted in vertical orientation

Operating Environment

* 01to50°C (32 to 122°F)

* 0to 90% RH, non-condensing

Storage Temperature

* -40 to 85°C (-40 to 185°F)

Options

* Manual Control Kit for process input cards (1kQ potentiometer) #08-5362

* 240V~ (ac) cooling fans in place of 120V~ (ac) cooling fans

Weight

Phase

Amps 1o 30,2 leg 30,3 wire
Qo1 Q32 Q33

150 [ 6.8 kg (15 Ibs

16.3 kg (36 Ibs

22.7 kg (50 Ibs

)
)
6.8 kg (15 Ibs)
)
)

)
)
16.3 kg (36 Ibs)
)
)

)
)
22.7 kg (50 Ibs)
)
)

200 6.8kg(151bs)| 16.3kg (361bs) | 22.7 kg (50 Ibs
300 (

40010600 | 19.9kg (44 1bs) | 38.5kg (85 Ibs) | 45.4 kg (100 Ibs
(

800 to 1,000

22.2 kg (49 Ibs

54.4 kg (120 Ibs

61.2 kgs (135 Ibs
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Model Number .
Model Number Information

To order, complete the code number

to the right with the information below: Q _ _ _
B 7 7 LI LI 7

QPAC = Modular power controller; phase angle, burst,

or solid-state contactor with fuse(s) and holder(s) included.

Phase

01 = Single phase

32 = 3-phase, 2-leg

33 = 3-phase, 3-leg

Operatlng and Output Voltage

12 = 120V~ (ac)

20 = 208V~ (ac)

24 = 240V~ (ac)

27 = 277V~ (ac)

38 = 380V~ (ac)

41 = 415V~ (ac)

48 = 480V~ (ac)

57 = 575V~ (ac)

Coollng Fan Voltage:

Customer to supply wiring and hook-up.

1 = 120V~ (ac); required on all 3-phase models

2 = 240V~ (ac); required on all 3-phase models

Output Current (Amps)

150 = 150 amps

200 = 200 amps

300 = 300 amps

400 = 400 amps

500 = 500 amps

600 = 600 amps

800 = 800 amps

01K = 1000 amps

Input Control Card

CA = Solid-state ~ (ac) input (08-5285) contactor

CD = Solid-state = (dc) input (08-5286) contactor

BF = Burst fired, fixed time base (08-5289) 4 to 20mA

BV = Burst fired, variable time base (08-5342) 4 to 20mA

AF = Phase angle fired (08-5288) 4 to 20mA, not available on Q32.

AL = Phase angle fired w/current limit (08-5411) 4 to 20mA, not available on Q32. Includes one
current transformer. Add a second CT for 3-phase, 3-leg models.
AL models 150 amps and above require one interstage transformer.

Open Heater/Shorted SCR Detector*: (burst fire, zero cross models only)
0 = None

1 Single-phase operation

2 Three-phase operation
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Accessories
Watlow Part Number Model Description
08-5362 Manual Control Kit
16-0176 5A: 20mA | Interstage Transformer
0004-0286-0400 400:5A | Current Transformer
0004-0286-0500 500:5A | Current Transformer
0004-0286-0600 600 : 5A | Current Transformer
0004-0287-0800 800:5A | Current Transformer
0004-0288-1000 1000 : 5A | Current Transformer
16-0008 150A : 5A | Gurrent Transformer
16-0045 200A : 5A | Gurrent Transformer
16-0073 300A : 5A | Current Transformer
Watlow Part Models Description
Number
17-7053 QPAGC 150A up to 480V Fuse, Semiconductor 200A @ 500V Blade, Bussmann FWH-200B
17-7015 QPAC 150A, 575V only Fuse, Semiconductor 200A @ 700V Blade, Bussmann FWP-200A
17-7054 QPAC 200A up to 480V Fuse, Semiconductor 250A @ 500V Blade, Bussmann FWH-250A
17-7016 QPAC 200A, 575V only Fuse, Semiconductor 250A @ 700V Blade, Bussmann FWP-250A
17-7056 QPAG 300A up to 480V Fuse, Semiconductor 400A @ 500V Blade, Bussmann FWH-400A
17-7019 QPAC 300A, 575V only Fuse, Semiconductor 400A @ 700V Blade, Bussmann FWP-400A
17-7057 QPAC 400A up to 480V Fuse, Semiconductor 500A @ 500V Blade, Bussmann FWH-500A
0808-0110-0000 QPAC 400A, 575V only Fuse, Semiconductor 500A @ 500V Blade, Bussmann FWP-500A
17-7058 QPAC 500A up to 480V Fuse, Semiconductor 600A @ 500V Blade, Bussmann FWH-600A
0808-0109-0000 QPAC 500A, 575V only Fuse, Semiconductor 600 A @ 700V Blade, Bussmann FWP-600A
0808-0108-0000 QPAC 600A up to 575V Fuse, Semiconductor 800 A @ 700V Blade, Bussmann FWP-600A
17-7082 QPAC 800A up to 575V Fuse, Semiconductor 1000A @ 700V Blade, Bussmann 170M6714
17-7012 QPAC 1000A up to 575V Fuse, Semiconductor 1250A @ 700V Blade, Bussmann 170M6766
17-5064 QPAC 150 to 300A, 575V Fuse Holder, Semiconductor, externally mounted
Applications only
08-7210 all Bias and Gain Card, use w/BV Input Control Card
25-0020 QPAC — 150 to 300A Cooling Fan, 115V, 105 CFM 114.3 x 114.3mm (4.5 x 4.5 in)
25-0027 QPAC - 400 to 1000A Cooling Fan, 115V, 260 CFM 152.4mm (6 in)
25-0022 QPAC - 150 to 300A Cooling Fan, 230V, 105 CFM 114.3 x 114.3mm (4.5 x 4.5 in)
25-0028 QPAC - 400 to 1000A Cooling Fan, 230V, 260 CFM 152.4mm (6 in)
18-1064 (33 -400to 600 A Diode, 1400A 1200V, SD1100C..C Series IR
18-1068 (033 - 1000A Diode, 1170A 1200V, SD1100C..L Series IR
18-1044 033 - 150 to 300A Diode, 250A, 1000V, 1N3742R ST
RPC-5405-0000 all DH (Open Heater/Shorted SCR Detector) Card
08-5288 Qo01, Q33 Input Control Card, Phase-angle w/AF (4 to 20 mA)
RPC-5411-05-50H | Q01, Q33 Input Control Card, Phase-angle, w/AL (0 to 5V= (dc), 50 Hz)
RPC-5411-05-60H | Q01, Q33 Input Control Card, Phase-angle, w/AL (0 to 5V= (dc), 60 Hz)
RPC-5411-42-50H | Q01, Q33 Input Control Card, Phase-angle, w/AL (4 to 20 mA, 50 Hz)
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Accessories

Watlow Part Models Description
Number
RPC-5411-42-60H | Q01, Q33 Input Control Card, Phase-angle, w/AL (4 to 20mA, 60 Hz)
08-5289 all Input Control Card, Zero-cross, w/BF (4 to 20mA)
RPC-5342-50HZ all Input Control Card, Zero-cross, w/BV (4 to 20mA, 50 Hz)
RPC-5342-60HZ all Input Control Card, Zero-cross, w/BV (4 to 20mA, 60 Hz)
08-5285 all Input Control Card, Zero-cross, w/CA (ac input)
08-5286 all Input Control Card, Zero-cross, w/CD (dc input)
08-5287 Q01 Motherboard Assembly
08-5320 Q32 Motherboard Assembly
08-5337 Q33 Motherboard Assembly
RPC-5338-150 Q33 all SCR Driver Board 08-5338
18-5052 Q01, Q32 — 150 to 300A SCR Stud, 300A, 1200V, ST
18-5214 QPAC - 400 to 600A SCR, 500A, 1200V, E-PUK
18-5215 QPAC - 800A SCR, 910A, 1200V, HP
18-5216 QPAC - 1000A SCR, 1470A, 1200V, HP
08-5302 QPAC - 150 to 400A, 120V | Transformer Assembly, Plug-in, 120V
08-5303 QPAC - 150 to 300A, Transformer Assembly, Plug-in, 208/240V
208/240V
08-5304 QPAC —150to 300A, 277V | Transformer Assembly, Plug-in, 277V
08-5306 QPAC — 150 to 300A, 380V | Transformer Assembly, Plug-in, 380V
08-5308 QPAC — 150 to 300A, 415V | Transformer Assembly, Plug-in, 415V
08-5305 QPAC - 150 to 300A, 480V | Transformer Assembly, Plug-in, 480V
08-5307 QPAC - 150 to 300A, 575V | Transformer Assembly, Plug-in, 575V

Z100-0818-0000

QPAC - 400 to 1000A, 120V

Transformer Assembly, Plug-in, 120V

Z100-0819-0000

QPAC - 400 to 1000A,
208/240V

Transformer Assembly, Plug-in, 208/240V

Z100-0820-0000

QPAC — 400 to 1000A, 277V

Transformer Assembly, Plug-in, 277V

Z100-0823-0000

QPAC - 400 to 1000A, 380V

Transformer Assembly, Plug-in, 380V

Z100-0822-0000

QPAC - 400 to 1000A, 415V

Transformer Assembly, Plug-in, 415V

Z100-0821-0000

QPAC - 400 to 1000A, 480V

Transformer Assembly, Plug-in, 480V

Z100-0824-0000

QPAC - 400 to 10004, 575V

Transformer Assembly, Plug-in, 575V
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Warranty
Warranty

The QPAC is warranted to be free of defects in material and workmanship
for 36 months after delivery to the first purchaser for use, providing that

the units have not been misapplied. Since Watlow has no control over their
use, and sometimes misuse, we cannot guarantee against failure. Watlow's
obligations hereunder, at Watlow's option, are limited to replacement, repair
or refund of purchase price, and parts which upon examination prove to be
defective within the warranty period specified. This warranty does not apply
to damage resulting from transportation, alteration, misuse or abuse.

Returns

1. Call Watlow Customer Service, 507-454-5300, for a Return Material Au-
thorization (RMA) number before returning any item for repair. We need
this information:

e Ship-to address

Bill-to address

Contact name

Phone number

Method of return shipment

Your P.O. number

Detailed description of the problem

Any special instructions
¢ Name and phone number of person returning the product.

2.Prior approval and an RMA number, from the Customer Service Depart-
ment, is needed when returning any unused product for credit. Make
sure the RMA number is on the outside of the carton and on all paper-
work returned. Ship on a Freight Prepaid basis.

3. After we receive your return, we will examine it and try to verify the rea-
son for returning it.

4.In cases of manufacturing defect, we will enter a repair order, replace-
ment order or issue credit for material returned.

5. To return products that are not defective, goods must be be in new con-
dition, in the original boxes and they must be returned within 120 days of
receipt. A 20 percent restocking charge is applied for all returned stock
controls and accessories.

6.If the unit is unrepairable, it will be returned to you with a letter of expla-
nation.

7. Watlow reserves the right to charge for no trouble found (NTF) returns.
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SPECIFICATION SHEET

ASPYRE. DT Power Controllers

Modular and Scalable
Power Controller Family
|deal for a Wide Range of
Applications

Watlow’s new ASPYRE® DT power controller family is flexible
and scalable, and available with a variety of options allowing
one platform to be re-used across a wide range of applications,
which can help save time and money. ASPYRE DT models
available include sizes from 35 to 2100 amps.

This power controller family features multiple advanced
microprocessor-based firing and control mode algorithms.
Combined with diagnostics and several communications
options the product enables equipment and factory
automation.

Controller firing modes include zero cross, burst firing,
single cycle, delayed triggering and phase angle. These
smart algorithms enable the product to easily control a
wide base of heater loads including nichrome, moly,
silicon carbide, tungsten quartz and infrared lamps and
transformer-coupled loads.

ASPYRE DT offers a comprehensive list of modular options
that deliver space and labor savings including controlled legs
(1, 2 or 3), semiconductor fusing, load current measurement,
amperage size and user interface.

Typical Applications

- Furnace and ovens
- Autoclaves

- Kilns

- Heat treatment
- Glass industry

« Semiconductor
- Power generation
- Oil and gas

- HVAC

- Textiles

- Plastics

- Packaging

« Petrochemical

« Dryers and curing

P WATLOW.

Features and Benefits

Heater bakeout
- Protects heater on start up
« Eliminates labor and time associated with checking for
wet heaters
Integrated semiconductor fusing, current transformer and
user interface
- Saves installation time and eases setup and commissioning
- Delivers a user-friendly, intuitive interface

Industry-leading design and serviceability

- Offers a robust SCR design to meet a rugged industrial
environment’s high quality and reliability needs

« Provides quick and easy access to maintain and service
fuses and individual legs in minimal time

- Enables fast troubleshooting by providing helpful thermal
system diagnostics

Comprehensive power controller range

« Provides wide range of options from simple single-phase to
complex three-phase loads to 690V

100KA short circuit current rating (SCCR)

+ Minimizes damage in the event of a short circuit

c-UL® 508 Listed

- Shortens project schedules, agency testing and expenses

Control modes: contactor, voltage, current or power
- Satisfies a wide range of demanding thermal applications

Load firing modes: zero-cross, burst fire, phase angle, soft

start, half-cycle, single-cycle, delayed triggering

« Handles a wide range of load types including nichrome,
medium and long waveform infrared lamps, moly
(Kanthal® Super), transformers, silicon carbide, UV lamps
and tungsten

« Protects and extends the life of connected loads

& wAaTLOW.
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Features and Benefits (con't)

Wide range of communication protocols
Enable factory and process automation with connectivity
access to process and equipment data using Modbus® RTU,
Modbus® TCP, EtherNet/IP™, Profibus, Profinet, USB device
(configuration and data file transfers)

Open heater and shorted SCR indication
+ Minimizes production downtime with easy to understand,
intelligent, troubleshooting diagnostics

Integrated USB and user interface for configuration

- Easily and safely program configuration settings as the user
interface can be powered through USB connection

+ Eliminates need to work in a hazardous environment near
high voltage when configuring the controller. High voltage
to the controller and panel can be turned off while setting
controller configuration.

Specifications

Power Bases

« Single-phase, 1 controlled leg (2 SCRs)
« Three-phase, 2 controlled legs (4 SCRs)
« Three-phase, 3 controlled legs (6 SCRs)

Load Amp Range
+ 35A to 2100A @ 40°C ambient
« Amperage derating curve for other ambient temperatures

SCR Ratings

« Latching current TA min.

« Power dissipation: approximate 1.25 to 1.5 watts per amp
per controlled leg

« Leakage current (35A to 800A models): 15mA

« Leakage current (1100A to 2100A models): 300mA

« Short Circuit Current Rating (SCCR): 100,000A up to 600VAC

Line and Load Voltage Range

+ 2410 480V £10% min./max.

+ 24 to 600V £10% min./max.

+ 2410 690V £10% min./max.
690VAC only available for 60A and greater models

- Isolation voltage 2500V

Voltage frequency
+ 50 to 60Hz

Feedback Types

« Voltage, voltage squared, current, current squared, power,
open loop and external

- All feedback types available with any firing type
combination

Load Types

« Normal resistive loads: nichrome, infrared lamps (medium
and long waveform)

« Others: Moly (Kanthal® Super), transformers, silicon carbide,
UV lamps, short wave infrared lamps (such as tungsten)

Current Limiting and Heater Bakeout

- Available on single-phase models and three-phase,
three-leg models 60A to 2100A

Firing Type Single- 3-Phase,
Combinations Phase 2-leg
Zero Crossing X X X
Zero Crossing + Start X X*
Ramp
Zero Crossing + Start X X*
Ramp + Soft Start
Zero Crossing + Soft Start X X X
Burst Firing X X X
Burst Firing + Soft Start X X X
Burst Firing + Start Ramp X X*
Burst Firing + Start Ramp X X*
+ Soft Start
Single Cycle X
Single Cycle + Soft Start X
Phase Angle X X*
Phase Angle + Soft Start X X*
Half Cycle X
Half Cycle + Soft Start X
Burst Firing + Delayed X X*
Triggering
Burst Firing + Delayed X X*
Triggering + Soft Start
Burst Firing + Delayed X X*
Triggering + Safety Ramp
Burst Firing + Delayed X X*
Triggering + Safety Ramp
+ Soft Start
Half Cycle + Safety Ramp X
Half Cycle + Safety Ramp X
+ Peak Current Limit
* 60A to 2100A models

Digital Inputs 1 and 2

« On > 4VDC, off <1VDC

+ 4to 30VDC @ 5mA max.

« Optically isolated

- Digital input functions: enable, SSR, alarm reset, change to
voltage feedback, local/remote set point enable, change
firing to phase angle, select analog input 1 or 2 for set point,
enable data logging, enable heater bakeout

« A switched DC control output can be connected to the
digital input as an open loop control mode command signal

Analog Inputs 1 and 2

« Voltage: 0 to 10VDC, 15KQ impedance

« Current: 0 to 20mA or 4 to 20mA, 100Q impedance

« Potentiometer: 10KQ min.

+ Analog Input 1 Function: set point reference

+ Analog Input 2 Functions: current limit, feedback or set
point reference

Analog Output

« 0to 20mA or 4 to 20mA into 500Q max. load with 50uA
nominal resolution

« 0to 10VDC into a 500Q min. load with 50mV nominal
resolution





Specifications (con't)
Analog Output Functions*
 Retransmit: load voltage, current, power or setpoint

Alarm Outputs

« Form C, electromechanical relay, 30VDC max. at 1A resistive
load or 0.5A at 125VAC, 6000 cycles at 30VDC, 100,000
cycles at T20VAC

« Alarm Relay Functions: alarm output options for heater
open/break, SCR short, current limit and/or communication
watchdog and SCR over-temperature

« Open Fuse Relay Output: 1100A to 2100A models

DC Power Supply for Digital Inputs and Potentiometer

Remote Set Point Input

« 10VDC @ 10mA max.

Auxiliary Power Input

+ 35A to 800A: 8VA max.

+ 1100A to 2100A: 14VA max.

« For 35A to 800A must be same as nominal switched line
voltage

Auxiliary Power Option |

Max. Operating Range

100/120VAC 90 to 135VAC
200/208/220/230/240VAC 180 to 265VAC
277VAC 249 to 305VAC
380/400/415/440/480VAC 342 to 528VAC
600VAC 540 to 660VAC
690VAC 621 to 759VAC
Fusing

« Integrated semiconductor fuse

Diagnostics Messages

- Heater break (open), SCR short circuit (closed), current limit,
thermal switch, SD card error, communication watchdog
error, bakeout in process, auxiliary voltage too low or high,
voltage line loss

« Additional messages for 1100A to 2100A models: blown
fuse, fan failure

Configuration
« ASPYRE Configurator PC software via EIA-485 or USB, and
on-board operator interface

Operator Interface

+ 0.96 in. white OLED display with 128 x 64 pixel resolution

« Four buttons: local/remote (L/R), function (F) up arrow and
down arrow

- Four indicators: local/remote mode, enable, communication
and alarm

Connectivity*

« Port 1: Modbus® RTU

+ Port 2: Modbus® TCP , EtherNet/IP™, PROFIBUS DP or
PROFINET

+ USB 2.0 device

Real Time Clock and Battery Back-up

« Typical battery life: 5 years at 77°F (25°C)

« CR2032 field replaceable battery

Integrated Data Logging

« Storage: 16 GB SD memory card

« File type: comma separated value (*.csv)

« User programmable logging interval 1 to 255 seconds

« Up to 10 parameters selectable by user: line frequency,
output voltage (RMS), output current (RMS), output power
(average), status, commands, set point, current limit
set point (RMS), load resistance, input voltage (RMS)

Cooling Mode

. Forced air (fan)

« 24VDC, 120 or 240VAC

+ 60A to 210A Models: one 17 W fan per switched leg

+ 300A to 700A Models: 34 W (single-phase models), 68 W
(two-leg and three-leg models)

+ 800A Models: two 17 W fans per switched leg

+ 1100A to 2100A Models: two 75 W fans per switched leg

Control Terminals
- Terminals are touch safe, removable, 12 to 22 AWG

Line and Load Terminals

« Compatible with crimp lug terminals or busbar

« Refer to user manual for wire size, compression and torque
requirements

Mounting
« Panel mounting with screws
« Must be mounted with heat sink fins in vertical orientation

Environment

+ 0 to 40°C without derating

+ 5t090% RH (relative humidity), non-condensing

« Up to 6560 feet (2000 m) above sea level maximum

« Over 1000 meters of altitude reduce the nominal current by
2% for each 100 meters

- Storage temperature -25 to 70°C max.

« Pollution degree: Installation Category Ill, Pollution degree 2

« Install away from direct sun light, conductive dust, corrosive
gas, vibration, water and corrosive salts

Agency Approval and Regulatory

« 35A to 700A models: cULus 508 Listed File E73741

« 35A to 700A models: cUL® Listed to C22.2 No. 14

« 800A to 2100A models: UL 508 Listed File E73741

« CE EMC Directive 2014-30-EU, EN 60947-4-3 Class A
Emissions

« CE Safety Directive 2014-35-EU, EN 60947-4-1, -4-3

« IP20 with all covers in place

« RoHS 2011-65-EU

- W.EEE.E 2012-19-EU

+ 690VAC units not covered by UL®

Accessories

- Free Watlow ASPYRE configuration software on the Watlow
website at http://www.watlow.com/en/resources-and-
support/Technical-Library/Software-and-Demos

« 6 ft USB 2.0 to micro USB device cable (p/n 0219-0480-0000)

« External power supply UL® Class 2, 90-263VAC input, 24VDC
output, 1.30A, 31W (p/n 0847-0299-0000)

« Fuses - see table on next page.

*Note: If using both Analog Retransmit (digit 10, options

A or D) and Additional Wired Communication (digit 12, options
1,3, 4 or 5) an external power supply is required. See power
supply accessory on page 8.





—
™)
3
c
(@) R
(c 2 8RS
[=e]
= | 1] g3
o << g ® 5
ol B m 3 S M =
m pom e A A
o AR A A | ]|
IR ARV Y Y
[ RERY RN aan = $S58
i © o © 23
o m S R S i T
S beecbeod -4 LY AT _
rar} YA Y A A o 1|||1|||_||_ el A 2
© RN AN Y Ny I 1 i f v/ ! y 18
_ S S o 5 | | ' | ' ! 1 | f
T o - ° 8 R N R AR &
< | © i Loobo_) ' fmmammma e "
Q I o S R g 4 i Y o
£ o ! 22w bby " cedfdi o @A
O ; i @ T D R , R il bk R o 5
- AMn o , - mw B 4 " /o) I g
ity il c - 1
S R & = | ! " %
c 8 - i nE < R RV IR E S
\\\\\\\\\ i i 2
9 5 s H - wE oS r--- P T Lo @ Q5
o * | ” i i o ! (R i ! ERREEEREEEE n o I
A L 1 1 1 o -— 1 1 H -— Il | H 1 <t C " £
£ 33283 : : e N P A---4- o 2 o of
<C o ® & R S ] 8 0, . o | | B | ' B R P A o ]
) 838282 8 87 Y b A I P b ” < s) 2
n o< S & 8 R oN ! | R R R o | ! )
(v) @8esad g = & K S o ' i---4---1---1 = RE
w I S o L ! I
v o 88 8 8 S b R, < <
- N — S [=] " I 1 H =)
= N ]2 o o I < =
8 8 8 8 L n
S 2 2 8 o o o
[o)] - = =2 & & pofNTa R ; wn
g < ¢ S 82"
= = M () abessdwy o~
—
< (™
)
©
< (o o
S I - g
. 9
Ke] < ~ o — S| S n S o
59 S o Sl 2 =
£ > N S < 518 9 R S S o
5 =z oy <R S X B S S S o |9
=z < blonl 5| S| @M m |S|®| d S |a| 8 S IR
S RNRR| = Fa) el B Rln| Q g N ) S N
t S 12188 3|38 & olal B @ 53| & |a S| R
NN 0 T 5 n o [sa) wn o dE=IRl ™M <
© ~N [oe] 7 o m 1 L m| Mmlm — < <
o YK 8 [ | I 2 || 3 n |||’ < 282
28l 8 |1N8 & > |13 8| 8|3 Y o ELRCIbN
(] IsiR=) [ee] foe) o Q o T (=] o 00 | 00 1 - —
e o o [} (=] o~ @ n_5 PN [oe]
2|3 o 5 8|85 8|8 8°F 5 |||
z |8 3 1818l8|w S s |8 ~ (o (@)]
- S| @A olo S
— 3 |9 o S |s/8|y ©n1818I81 R c <
- sl = - Iy T olo|lo R ik=1k=) (=} A oo o o << S
@ -~ c (=] m | o D QD (=] ~ o O o ) S o N
c S | SN %6@3}z_oomomomoo B2 - 88—
o N~ 2 IR R Q| 8 8| 8 |8 S| g I = I A A
U (=] - ¢ n_U (=)=} |m|mi,m Ea O N 0_ T o S o L ()] S A A
[e] 0| ot D Q| Q@ ™M M | 3 ~ T : S N | oo IRV AN Y
~— 00 o S Q| 0 nx_u T T o o m|mn Y N 0 T o| < N — D [ iy ikl St
< o) oo 0| 0| o T o|lo [sa] N o)) . s | 2 1 [
(2] > 0| ®D| D lsik=1R=] [eo} 0 ?| S o m ™ N I RN O 1 /__ ! B
(v | 3| S | D Y ¥ |88 7 8 138 3 Dol Y| ~N ) I !
c IR s 7 >| Q@ Al o n !
oo | X =] ®© | ® T S | 3| XX ] _ L T
o o o «x (o] Q o =] & NN [ee] = e [
— 3| & S I8 8 X |8 SRS ~ | i
L o S Q ) S|IN|IN o b H d
o 8| 81|38 ~ © _ !
n o ==/ |
= ™M o o (7] ! -1-f1-- |
Y= < |© o |o . i ==t
W o— 000@25%000 : o 2 | i -f-1---11
(O] ' 1 | T — | [— m S S ol ol o W S - H t-o-tf-opo--
TR A5 ES S QLR8I glglglgls o) E o N B H i
o v ___________673M%oomooo : s 0 2 | s
7,) = oo oo 1. [ I nlol R Sl n| o ololo || = = s Ll ! |
i = = [~ | | | | | | 1 ) \ Al N RSO [x O |0 © e | '
[a) PR RN P ! | cloel I <| (D SICic| s ' ----t--- |
Ololaolo _m _m T_ __H __H _|_ _|_ | I | “ | | | | ! ) \ A - |=|=|= % = ._m M | t---F------- |
S5I5IBIBlIG RPN PN PN PN || NN = ! | R e Eh
SIBIEBIBIS Ll &l el o oo N TS R S ! AN A B
SIBIBIBIS el el el el el 1] Hort oA N : i
[a) =| = m| m | | zZ ‘= 1
6/6/6/6/6|5 o [ % 2 8. ! !
[alia)la) _m = (= T_ T_ < m s Ao i 1
aololo|=> <9 5 o un i
= <L o ~ o © L
© - = 0

Ambient Temperature °C





S wAarLow.

I/0 Functional Block Diagram

Analog
Retransmit
DC Power * User-Selectable i .
Backup Power supply Retransmit Parameter USB Device Power SW|tch|ng
« User Interface +Dry Contact =0 to 20mA or + Configuration *1,20r3 Legs
» Communications Switches 4 to 20mA Software Connection * Back-to-Back SCR Switching
* Potentiometers 0 to 10VDC * Data Log File Transfer * Replaceable Semiconductor Fuses

—

v Y
(Optional) (Optional)
( )

Optional

(Optional)

Analog +10VDC Analog 4 Power
‘ Input +|2n4l){,[:c Output Retransmit o7 Demand
Loop
2 Analog Inputs
* Set Point

C (o)

* Feedback (Optional)
+ Current Limit ; Analog ’-Current-\

Input Limit

Loop*

;
L H (o) —

- LJ
[ I cul’r?nt f—
® Sensing .
2 Digital Inputs ' TTTTN
* Enable 1
« Select Feedback 11004 (Optional) —
+ Local/Remote I = (11008+) = = OPHOna) ey
* Set Firing Type I
« Contactor
* Alarm Reset | Blown Fuse Data
op Detection Logging
. (Optional)
Auxiliary Power Auxiliary Voltage Fan Power - -
« Controller [ Power Sensing Input - -
Electronics @ RS-485
* Voltage Sensing
« Zero-Cross Sensing NO NC Interface
ANUA AA ¢ A
v v v
* Current Limit Fan Power Mechanical Industrial Communications Out to Load
LSS S e SIS L - 2410C Relay Output ~Modbus® TCP  * Profinet

Not available on 35 amp and 40 amp, 3-phase 3-leg models. + 120 or 240VAC * Alarm Annunciation * Profibus DP * EtherNet/IP™
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Dimensions and Shipping Weight
1-Phase,

Current and Voltages 1 Controlled Leg

3-Phase,
2 Controlled Legs

3-Phase,
3 Controlled Legs

35 and 40A
480 and 600VAC

4,77 in.Hx2.84in.W x
7.28in.D-2.6lbs

477 in.Hx4.25in.W x
7.28in.D-4lbs

4,77 in.Hx5.67in.W x
7.28in.D-5.5lbs

60, 90, 120, 150,

2047 in.Hx54in.W x
10.63in.D-33 Ilbs

180 and 210A ‘
u)
480 and 600VAC 4
10.6 in. (60A) or 10.79 in. 10.6in. (60A) or 10.79 in. 10.6 in. (60A) or 10.79 in.
(90-210A) Hx 3.66 in. W x (90-210A) Hx 7.36in. W x (90-210A) Hx 11.1 in. W x
6.7in.D-9lbs 6.7in.D-18lbs 6.7in.D-27 lbs
60, 90, 120, 150,
180 and 210A
690VAC
17.33in.Hx5.40 in. W x 60-90A =17.33in.Hx5.40in.Wx 10.63in.D - 23 lbs
10.63in.D-23 Ibs 120-210A=17.33inHx10.32in.Wx 10.63 in. D - 40 lbs
1and 2 leg:
300, 400, 500, 600 and 700A
3leg: ‘
300, 350, 400, 450 and 500A
480, 600 and 690VAC !

20.47in.Hx10.32in.Wx 10.63in.D- 63 Ibs






Dimensions and Shipping Weight (con’t)

1-Phase,

3-Phase,

S wAarLow.

Current and Voltages

800A
480, 600, 690VAC

1 Controlled Leg

SwarLow.

22.1in.Hx54in.W x
10.7in.D-23.21lbs

2 Controlled Legs

SwarLow. SwarLow.

22.1in.Hx10.9in.W x
10.7 in.D-46.3 lbs

3-Phase,
3 Controlled Legs

Swartow. SwaTLOW. SwarLow.

22.1in.Hx16.2in.W x
10.7in.D-69.5 Ibs

1100A
480, 600, 690VAC

21.7in.Hx13in.Wx
13.7in.D-59.5 lbs

21.7in.Hx20.6in.W x
13.7in.D-108 lbs

21.7in.Hx28.3in.Wx
13.7in.D-158.7 lbs

1400, 1600, 1800, 2100A
480, 600, 690VAC

s e

—

28.8in.Hx13in.Wx
13.7in.D-74.9lbs

= @;%
D o

Swarion, e
wariow,

28.8in.Hx20.6 in. W x
13.7in.D-143.3 lbs

S

28.8in.Hx28.3in.Wx
13.7in.D-216.1 lbs
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Ordering Information

Base model includes: power control loop for open loop, voltage, current or power control, two analog inputs (0-10VDC, 4-20mA selectable),
two digital inputs, semiconductor fusing and current transformers for each leg, mechanical relay heater break alarm, RS-485 Modbus®
communications, pixel OLED user interface and keypad, 10VDC auxiliary power supply

Part Number

: @ . @ y ®.
Max. Line Cooling Custom Options -
&Load ili iti Fan Add’l Wired Firmware Overlay, Preset
Model Phase Voltage Amperage Voltage Comms.
loT ||| -

& 1-phase, 1 controlled leg Analog Retransmit Output 1
p) 3-phase, 2 controlled leg X X
S 3-phase, 3 controlled leg X
Maximum Line and Load Voltage X

S 480VAC
(SO 600VAC
N 690VAC - Only available for 60A and greater models

Note 1: Current limit loop only available with 1-phase and 3-phase, 3-leg
models (DT1 and DT3). Exception: Current limit not available with the 35A
and 40A, 3-phase, 3-leg models (DT3xx-035xx-xxxxx and DT3xx-040XX-XXXXX).
Note 2: If using both Analog Retransmit (digit 10, options A or D) and

Amperage Additional Wired Communication (digit 12, options 1-5) an external power
supply is required. See Accessories.
m 0 ng Fan Voitage
35Ato 60A 60A 90A to 1100A to
40A 480/600V | 690V 800A 2100A
[Pl 120A 0 No fan OK OK N/A N/A N/A
150 = KN 120VAC N/A N/A OK OK OK
150- BT 240VAC | N/A N/A oK OK OK
210= BIIT 24VDC N/A N/A oK oK N/A
OB 300A - Not available for 1-phase, 690VAC models (I\?}(AzzAl:l/glclaa?/Leilg%rlg]fgﬁf:gggﬁlqsc;dels,
EEIUE 350A - Not available for 1-phase, 1 leg or 3-phase, 2 leg models
ZIEN 400A Additional Wired Communication
PERPS 450A - Not available for 1-phase, 1 leg models (Modbus® RTU-485 Comes Standard in all Models)
B 500A [V No additional communications option

= Modbus® TCP
el Profibus DP
LI Profinet

O 600A - Not available for 3-phase, 3 controlled leg models
YOI 700A - Not available for 3-phase, 3 controlled leg models

| 0= | 800A Sl EtherNet/IP™
IR 1100A . s .
— Note: If using both Analog Retransmit (digit 10, options A or D) and
BRLCESN 1400A Additional Wired Communication (digit 12, options 1-5) an external power
LGN 1600A supply is required. See Accessories.
ILCER 1800A D "
TS 2100A atalogging
= No data logging
Auxiliary Power & Data logging with battery backup and real time clock
1100 to . i i
GOA 200R 2100A Note: 35A and 40A models do not include battery backup or real time clock.
100 or 120VAC OK OK OK Custom Options - Firmware Overlay, Preset Parameters and
Locked Code
200, 208, 220, 230 or 240VAC OK OK OK " "
277VAC oK oK N/A LAl Standard with user manual documentation
Al Standard without user manual documentation
380, 400, 415, 440 or 480VAC oK oK N/A @ Replacement connector hardware only - for configuration entered
600VAC OK OK N/A IR above
690VAC N/A oK N/A )&=l Contact factory - custom firmware, preset parameters, locked code
Note: For 35A to 800A models you must choose the nominal, switched line
voltage. For 1100A to 2100A models the auxiliary power is independent of
the switched voltage.

Watlow® and ASPYRE® are registered trademarks of Watlow Electric Manufacturing
Company.

Modbus® is a registered trademark of Schneider Automation Incorporated.

UL® and c-UL® are registered trademarks of Underwriter's Laboratories, Inc.
Kanthal® Super is a registered trademark of Bulten-Kanthal Aktiebolag Joint Stock

Company.
EtherNet/IP™ is a trademark of Open DeviceNet Vendors Association.
Powered by Possibility w WATLOW.
To be automatically connected to the nearest International Technical Sales Offices:
North American Technical Sales Office: Austria +43 6244201290 India +91 406661 2700 Mexico +52442 2562200
China +86 21 3532 8532 Italy +39 02 458 8841 Singapore +65 6773 9488
_ ~ France +33141327970 Japan +81 335186630 Spain +3491675 1292
1-800-WATLOW?2 - www.watlow.com Germany +49 7253 9400 0 Korea +82 22169 2600 Taiwan +886 7 288 5168

UK +44 115964 0777
©2020 Watlow Electric Manufacturing Company all rights reserved. WIN-ASP-0420
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