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Section A

1Q-1000 Il UPGRADE

Upgrading an IQ-1000 withan IQ-1000 llona 120 VAC control
power system:

1.
2.

DO NOT JUMPER terminals 4to6and 510 7.

Connect the high line of the control power to terminal 4 and
the grounded side of the control power transformer to
terminal 7 (see Figure A). '

Connect a separate earth ground from terminal 5 to the
system ground bus. This connection must be a dedicated
connection. DO NOT CONNNECT TERMINAL 5 TO
TERMINAL 7.

In order to disable the Incomplete Sequence function,
jumper terminal 4 to 10 and terminal 6 to 9. These jumpers
are installled at the factory. If the Incomplete Sequence
function is not to be disabled then see Figure A for wiring
details.

TERMINAL 6 1S ONLY TO BE USED FOR THE JUMPER
CONNECTION TO TERMINAL 9.

TERMINAL 5 IS ONLY TO BE USED FOR A DIRECT
CONNECTION TO THE SYSTEM GROUND BUS. DO
NOT USE TERMINAL 5 AS A GROUNDING POINT FOR
ANY OTHER DEVICE.

Upgrading an IQ-1000 with an 1Q-1000 Il on 2240 VAC control
power system:

1.
2.

DO NOT JUMPER terminals 5 to 6.

Connectthe high line of the control power to terminal 4 and
the grounded side of the control power transformer to
terminal 7 (see Figure A).

Connect a separate earth ground from terminal 5 to the
system ground bus. This connection must be a dedicated
connnection. DO NOT CONNECT TERMINAL 5 TO
TERMINAL 7.

In order to disable the Incomplete Sequence function,
jumper terminal 4 to 10 and terminal 6to 9. These jumpers
are installed at the factory. If the Incomplete Sequence
function is not to be disabled then see Figure A for wiring
details.

TERMINAL 61S ONLY TO BE USED FOR THE JUMPER
CONNECTION TO TERMINAL 9.

TERMINAL 5 IS ONLY TO BE USED FOR A DIRECT
CONNECTION TO THE SYSTEM GROUND BUS. DO
NOT USE TERMINAL 5 AS A GROUNDING POINT FOR
ANY OTHER DEVICE.
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Figure A — Wiring Diagram for 1Q-1000 !i Upgrade
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. NOTE

All possible contingencies which may arise during installation, operation, or maintenance, and all details
and variations of this equipment do not purport to be covered by these instructions. If further information
is desired by purchaser regarding his particular installation, operation or maintenance of his equipment,
the local Westinghouse Electric Corporation representative should be contacted.

Effective July, 1992
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Section 1

INTRODUCTION

1.0 General — The 1Q-1000 II™ is a self-contained, door-
mounted, motor protection device which may be applied to 50
Hz or 60 Hz 3-phase motor starters or switchgear, including
low-, medium-, and high-voltage equipment.

The 1Q-1000 Il monitors 3-phase AC motor currents to develop
an accurate thermal model of motor heating. A separate RTD
Module option allows the IQ-1000 Il to combine the monitored
motor stator temperature with the motor current information.
The resulting combination of data allows the IQ-1000 Il to
develop a more detailed picture of the motor’s temperature,
thereby maximizing motor utilization.

The 1Q-1000 Il operates by monitoring motor current, and
takes the motor off-line when it detects a problem such as an
overcurrent or overtemperature condition. If an operating
parameter exceeds its setpoint value, the IQ-1000 Il initiates a
trip condition.

1.1 Contents/Use of Manual — This manual contains the
following sections:

A—I1Q-1000 TO 1Q-1000 Il Upgrade.
1 — Introduction.

2 — Hardware Description. ltemizes the hardware features
and lists the specifications of the IQ-1000 1.

3 — Functional Theory. Describes how the hardware and
software function together to control, monitor, and protect the
motor.

4 — Operator Panel. Describes the uses of the Operator
Panel. Various operations such as loading setpoints or exam-
ining metered data are described.

5 — Installation. Outlines the installation procedures to be
followed by a plant electrician or wiring crew when installing the
1Q-1000 Il

6 — Startup. Lists step-by-step procedures to follow when
first applying power to the 1Q-1000 I

7 — Application Considerations. Intended as an aid to the
application engineer considering how and when to apply the
various features of the IQ-1000 ll. Hardware characteristics as
well as set point and control background information are
included.

8 — Programming the 1Q-1000 Il And Set Point Descrip-
tion. Lists the various application considerations associated
with each of the functions of the IQ-1000 Il. Available setpoint
ranges or settings are detailed.

9 — Troubleshooting. Provides background information on

how to use the Operator Panel to recognize malfunctions.
Also, a specific troubleshooting approach is listed.

The manual is broad enough in scope for new employee
familiarization, refresher training sessions, and ongoing main-
tenance, installation, troubleshooting and unit replacement (if
necessary) of the 1Q-1000 Ii.

This manual contains information of specificimportance forthe
user application engineer who is planning the motor control
system and who is determining the setpoint values for the I1Q-
1000 il.

It is strongly advised that the application engineer carefully
read Sections 2 thru 8 before beginning the application’s
Wiring Plan Drawings and Set Point Record Sheet. Installation
teams should carefully read all of Section 5, Installation, and all
previous sections, before starting final installation. Mainte-
nance personnel should be familiar with Sections 2 thru 9
before attempting to service the 1Q-1000 Il

1.2 Product Overview — The 1Q-1000 I offers 52 operating
setpoints, each referred to as a function. The setpoints asso-
ciated with these functions are individually entered through the
Operator Panel located on the front of the IQ-1000 II.

The functions consist of the following types of entries:

¢ Alarm Relay condition settings. An Alarm Relay closes
when various conditions, such as motor currents or tem-
peratures, exceed the selected setpoints. The alarm
serves as an early warning. The motor's operation is not
affected.

* Trip Relay condition settings. A Trip Relay closes (or
opens) when various conditions, such as motor current or
temperature, exceed separately selected setpoints. Ac-
tion of the Trip Relay is user-selectable.

¢ Auxiliary Trip Relay condition setting. The auxiliary
Trip Relay changes state when a user-selected condition,
such as Instantaneous Overcurrent, exceeds a sepa-
rately selected setpoint. Action of the Auxiliary Trip Relay
is user-selectable.

* Specific application-related information. Entries such
as the ratio of the current transformers or the incoming AC
line frequency are required by the 1Q-1000 [ to properly
monitor the motor.

Together, the functions tailor the 1Q-1000 I for each specific
application. After entry is completed, the setpoint values can
be examined or modified. The actual values are stored in a
non-volatile memory requiring no backup batteries or special
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Table 1.A
COMMUNICATIONS OPTIONS

IMPACC, a Westinghouse Local Area Network, can be used to communicate with one or multiple IMPACC-compatible
devices. These devices include the following: IQ-500, 1Q-1000, IQ-1000 Ii, IQ Data Plus, IQ Data Plus ll, 1Q Data, IQ
Generator, Digitrip, Addressable Relay || Advantage Motor Starters and IQ Energy Sentinels. Up to 1000 devices can
be connected on a network via shielded twisted pair wire. Four different communication levels are available and are
described below:

IMPACC Series | Standardized software package that runs on a 100% IBM-compatible computer. The
software is packaged with a computerinterface card (CONI). Series | offers the following
features: System Monitoring, Data Logging, Event Logging, Remote On/Off Control,
Dialup Capabilities and Gateway Interface.

IMPACC Series Il Customer-written software for special applications. Custom software is required in
situations where (1) Westinghouse software does not provide feature(s) desired by
customer or (2) Customer wants to communicate to a non-IBM compatible computer or
a Programmable Controller. A MINT translator module converts device-messages into
10-byte ASCII RS-232 signal. An RS-232 Protocol Manual is included with each MINT.

IMPACC Series il Standardized software package that runs on most 100% IBM-compatible computers.
Series lll requires a CONI or a MINT to operate. Series |1l runs in the Microsoft Windows
environment and includes the following features: System Monitoring, Data Trending,
Event Logging, Spreadsheet-compatible Trend and Log files, Remote On/Off Control,
Gateway Interface, Device/System Alarming, Analog Alarming, Security (password
protection) and Enhanced Graphics.

IMPACC Driver Software Data acquisition software written by third party vendors. Software drivers are available
(Third Party Vendors) to gather data from systems such as IMPACC, Programmable Controllers and/or
Energy Management Systems. The IMPACC Driver for ICONICS’ Genesis (real-time
graphics interface program) offers the following features: System Monitoring, Data
Trending, Event Logging, Remote On/Off Control, Device/System Alarming, Custom-
ized Graphics and Communications to other Genesis-compatible systems (PLC's,
Energy Management Systems). Other third party graphics interface programs include
Wonderware’s InTouch, Intellution’s® FIX DMACS™ and Expert Edge’s ROCKY?®.

power supplies. In instances where a particular function is not 1.4 External Hardware — The following items are required in
required, it can usually be bypassed by entering a specific addition to the 1Q-1000 1.
disable value. e Currenttransformers. Currenttransformers are used by
1.3 Options — Options associated with the IQ-1000 Il consist the 1Q-1000 Il to obtain load current information. Current
of external hardware. The following options are available: transformers with 5 amp secondaries and ratios ranging
¢ RTD Module Option. The RTD Module option is required from 10:5 to 4000:5 can be used.
when resistance temperature devices (RTD) are used to e Ground fault transformer. A ground fault transformer
monitor motor winding, load and/or motor bearing tem- with a 50:5 ratio can be used with the 1Q-1000 I in
peratures. An auxiliary RTD connection is provided on the grounded system applications to provide ground fault
RTD Module for monitoring one additional location (such protection.

as motor case temperature).
P ) 1.5 Protection Features — A list of protection features with

* Communications Options. The Communications Op- the IEEE device numbers is contained in Table 1.B.
tions, listed in Table 1.A, provide motor data/status to a

remote device such as a computer. 1.6 Level of Repair — This manual is written with the assump-

tion that only unit-level troubleshooting will be performed. If the

* 1Q DC Power Supply — The IQ DC Power supply is cause of a malfunction is traced to the 1Q-1000 Il unit, it should

required only when 40 VDC to 250 VDC control power is be replaced with a spare. The malfunctioning 1Q-1000 l should
available. then be returned to Westinghouse for factory repairs.
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Table 1.B
' iQ-1000 it PROTECTION FEATURES

Feature

IEEE Device Number

Locked-rotor current

Ultimate trip current
Maximum allowable stall time
12T alarm level

Instantaneous overcurrent
—Programmable trip level and start delay

Zero sequence ground fault trip
—Programmable trip level, start delay and run delay

Motor overtemp trip and alarm (Universal RTD Module
with 11 RTD inputs available as an option)
-Six stator windings
—Two motor bearings
—Two load bearings
—One auxiliary

Jam trip and alarm
—-Separate trip and alarm levels, programmable
start and run delays

Underload trip and alarm
—Separate trip and alarm levels, programmabile

. start and run delays
Phase loss and phase unbalance trip and alarm
—programmable alarm and run delay

Number of motor “starts” allowed per time period
—programmable starts and time period

Anti-backspin time delay
—programmable timer

Transition trip for reduced voitage starters

Incomplete sequence delay
—programmable timer

Phase reversal for non-reversing starters

Trip mode
—Mode 1: Trip relay energizes on trip condition
—Mode 2: Trip relay energizes on powerup and
deenergizes on trip condition or loss of power

Selection of trip, reset, differential trip or motor
stop on remote input

Frequency selection
—-50 or 60 Hz

Selection of auto or manual reset for I?T trip

Device 51
Device 51

Device 74
Device 50

Device 50G/51G

Device 49
Device 38
Device 38

Device 37

Device 46

Device 66

Device 2/19

Device 46

1.7 Factory Correspondence — Ali correspondence with
Westinghouse, whether verbal or written, should include the
“software version” number. This number appears in the display
window when the Program mode is first entered, or the

program menu is first initiated (this is item 0 in Table 8.B). The
software version pumber is used by Westinghouse to identify
the specific 1Q-1000 II type being discussed.
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Section 2

HARDWARE DESCRIPTION

2.0 General — This section will familiarize the reader with the 2.1.1 Operator Panel — The Operator Panel, which is nor-
1Q-1000 li hardware, its nomenclature, and lists the specifica- mally accessible from the outside of the enclosure door,
tions of the unit. provides a means to:
2.1 Hardware Description — The hardware description is » Monitor the actual metered values on the Display Window.
divided into the following areas: (Figure 2.1 shows the Operator Panel.)
e Operator Panel (Par. 2.1.1) ¢ Enter or modify the IQ-1000 II's setpoint values or set-
e Rear access area (Par. 2.1.2) tings.
« Options (Par. 2.1.3) ° ;Q:Jtﬁgi r’:zrough the program or run-monitor menus while

* Specifications (Par. 2.2) ¢ Determine that a trip or alarm condition exists by means

of two distinct LEDs.

~ I
7 =)

PST) ) -
O Tip Reset
RES
O Alorm
Function Vaolue
Mode
O Protection (“*’Q"P
(O Program Rase
Set Points Step Down
« (]
Step Lower

& A

k\
.

Figure 2.1 — Operator Panel
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Determine the cause of a trip or alarm condition by means
of the Display Window. (A description of each trip and
alarm condition is given in Section 8.)

Attempt to reset the unit after a trip or alarm condition has
occurred by means of a Reset pushbutton.

The use of the Operator Panel is detailed in Section 4.

2.1.

2 Rear Access Area — The rear of the IQ-1000 Il is

normally accessible from the rear of the mounting cabinet’s
door (see Figure 2.2). All wiring connections to the unit are
made on the back of the 1Q-1000 li, as follows:

Terminals 24 and 25 provide a 4-20 mA output signal.

Terminals 1, 2, and 3 provide access to the Transition
Relay’s contacts.

Terminals 4 and 7 receive the incoming AC control volt-
age.

Terminal 5is the chassis ground. A direct connection must
be made between terminal 5 and the main ground bus to
ensure proper operation.

Terminal 6 can be jumpered to terminal 9 in order to
provide the common (AC neutral) for terminals 8 and 10.

Terminal 8 is used with the remote trip/reset function. It is
the high side of a user-supplied 120 VAC signal input.

Terminal 9 is the AC neutral, or common, wire associated
with terminals 8 and 10.

Terminal 10 is used with the incomplete sequence report-
back function. It is the high side of a user-supplied input
signal.

Terminals 11 thru 23 provide access to the Trip, Auxiliary
Trip and Alarm Relays’ contacts, as well as the wiring to
the RTD Module option. (The Auxiliary Trip Relay is
programmable to change state when a specific user-
selected trip condition is detected.)

The fiber optic connector may be used to connect the
optional RTD Module to the IQ-1000 11

The Communications Port is used with the optional PONI
communications card mounted on the back of the
iQ-1000 11

The CT terminals connect with the three required, user-
provided, external current transformers and, if used, an
optional user-provided zero sequence ground fault trans-
former.

CT Connections
7
of@
Communica tions
Port
Fiber-Optic
__—_lbD"' Connector
A & Il @] 23
@‘“‘“n k. (2] ez Wiring to
(2] 21 RTD DOption
@ o @ fg
4-20 mA OUTPUT 52 2|5 18 ALARM
- 17
1 (D
16
TRANSITION 5 % L0000z 15 AUX TRIP
120V/240V AUTO SEL 4 ig,7{ | % H
EARTH GROUND S o) L0000 .
REMOTE COMMON 6 R O0000000 % i
NEUTRAL 7 2] L
corts 7 —HHEI S OE0000
REMOTE COMMON 9 2 OO 0O000
INC SEQUENCE 10 2
o|@ @0

\§

Figure 2.2 — Rear Panel
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2.1.3 Options — Two options are available with the IQ-1000 |1
e RTD Module Option (Par. 2.1.3.1)
¢ Communications Option (Par. 2.1.3.2)
¢ 1Q DC Power Supply (Par. 2.1.3.3)

2.1.3.1 RTD Module Option — The Universal RTD Module is
a separately purchased optional device (see Figure 2.3) which
interfaces with the motor RTDs and the IQ-1000 Il. The RTD
inputs connect to the terminal blocks of the RTD Moduie as
described in Paragraph 5.1.2 and the RTD itself connnects to
the 1Q-1000 Il through the fiber optic connector and/or the
communications port.

2.1.3.2 Communications Option — The Product Operated
Network Interface (PONI) is a small printed circuit communica-
tions device that is mounted onto the back of the IQ-1000 Il and
connects the IQ-1000 I to the IMPACC local area network (see
Table 1.A). The PONI is a separately purchased option (see
Figure 2.4).

2.1.3.3 1Q DC Power Supply Option — The 1Q DC Power
Supply is a separately purchased option that is required only
when 40 to 250 VDC is available as a control power source for
the 1Q-1000 II.

©) ©)

@ Westinghouse
UNIVERSAL
RTD MODULE

©)
O_J

©

Figure 2.3 — Universal RTD Module
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2.2 Specifications — The specifications for the 1Q-1000 Il are

listed in Table 2.A.

Table 2.A

SPECIFICATIONS

Input Supply
Requirements:

Frequency:

Power

Romote Input
Rating:

Output Contact
Rating:

+4-20 mA Output
Rating:

Current

Transformer
Burden:

Operating
Temperature:

Storage
Temperature:

Humidity:

IQ-1000 Il
Dimensions:

Shipping
Weight:

120 or 240 VAC
(+15%, —30%)

50 or 60 Hz
(software selectabie)

IQ-1000 1 =12 VA
RTD Module Option = 6 VA
PONI Card =1 VA

2.0 VA at 120 VAC

10 A at 240 VAC Resistive
10 A at 30 VDC Resistive

Maximum load resistance
=1 K Ohm

0.003 VA

0° to 70°C
(32° to 158°F)

~20° to 85°C
(~4° to 185°F)

0to 95%
(noncondensing)

Height = 10.25 in. (26.04 cm)
Width =6.72in. (17.0 cm)

Depth = 3.20in. (8.13 cm)
4.89in. (12.42 cm)
with PONI
5.55in. (14.10 cm)

with RTD Module
6.75in. (17.15 cm)

with RTD Module and
PONI

7 lbs
(15.4 kg)
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Figure 2.4 — PONI Communications Card Option
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Section 3

FUNCTIONAL THEORY

3.0 General — This section describes how the IQ-1000 II's
hardware and software function together to control, monitor,
and protect the motor.

The explanations are divided into the following areas:
¢ Sensing inputs (Par. 3.1)
» Protective functions (Par. 3.2)
¢ Metering functions (Par. 3.3)

3.1 Sensing Inputs — The IQ-1000 Il receives motor current
sensing derived from 3 separate current transformers, each of
which monitors one phase of an AC line to the motor (see
Figure 3-1). If an optional zero sequence ground fault trans-
former is used, the 1Q-1000 Ii monitors ground fault current
levels and compares them to a user-selected setpoint. If
optional RTDs are used, the 1Q-1000 Il gathers winding
temperature data from six RTDs embedded in the stator
windings of the motor. Four RTDs associated with the motor
bearings and load bearings can also be monitored fortempera-

ture levels. Additionally, one auxiliary RTD, such as motor
case temperature, can be monitored.

3.2 Protective Functions — Protective functions monitor
motor operating conditions (such as current and temperature)
in an ongoing manner. When these exceed user-selected
levels, an alarm condition is initiated, and then, if necessary, a
trip condition occurs. These two conditions have the following
functions:

* An alarm condition energizes the 1Q-1000 II's internal
Alarm Relay.

¢ A trip condition — other than AC line loss -— removes
power from the motor by either energizing or de-energiz-
ing the Trip Relay. This relay is used for protective control
and reporting purposes within the application.

* An auxiliary trip condition — other than AC line loss —
either energizes or de-energizes the Auxiliary Trip Relay.
An auxiliary trip condition, programmed by the user,
occurs on one of the following trip conditions:

o 0 O O
/ PONI — \
4 1 /_/ SODUUNICATIONS  boooo0x MAIN CONTACTOR
17 COPTIONAL) TO IMPACC
MX I
m 10-1000 II |
CURRENT
TRANSFORMERS — )
/
— RIP —— -
RELAYT
GROUND FAULT
CURRENT INTERPOSING
TRANSFORMER RELAY
4-20 mA
-4 DUTPUT
s
RTDs
(MDTDR RT AMMETER OR
D MOILLE PROGRAMMABLE
COPTIONAL> CONTROLLER

Figure 3.1 — System Overview (Simplified)
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Any trip condition
Instantaneous overcurrent
T

Ground fault

Jam

Underload

Motor bearing temperature
Load bearing temperature
Winding temperature
Phase reversal

The Auxiliary Trip Relay can be wired to perform either trip
(removing power from the motor) or trip indication fea-
tures.

e When a trip condition occurs, the IQ-1000 Il stores meter-
ing functions such as motor current levels, temperatures,
etc. This “picture” is maintained for use by maintenance
personnel and is stored until a Reset is performed.

The IQ-1000 Il maintains the metering data stored just prior to
atrip condition indefinitely, provided that a reset from the Reset
pushbutton, remote input or IMPACC is not received.

The 1Q-1000 iI's fault monitoring can be divided into the
following types:

¢ Load-associated protection (Par. 3.2.1)
o Rotor temperature protection (Par. 3.2.2)

3.2.1 Load-Associated Protection — The monitored level of
actual motor current is used to determine when the instanta-
neous overcurrent trip, jam trip, and underload trip setpoints
have been reached. Actual temperature feedback from the
load bearing RTDs are compared with the load bearing tem-
perature setpoint. If necessary, alarm and/or trip conditions
are initiated. (Refer to Table 8.B for a complete listing of these
functions.)

3.2.2 Rotor Temperature Protection — Each design of motor
has a specific damage curve. Usually it is called the I?T curve

(current squared multiplied by time). In AC motors, the current
balance between phases is of major concern due to the
additional heating associated with an unbalanced phase con-
dition. Current unbalance is mainly caused by voltage unbal-
ance, the result of single-phase loads on a 3-phase system,
and/or motor winding unbalance.

With larger horsepower motors, the design is usually rotor-
limited. It therefore becomes important to determine the total
heating effect on the rotor. For analysis, the motor can be
considered to have two rotors (see Figure 3.2). One is the
effect resuiting from balanced current. The other is the effect
of unbalanced current. If perfect current balance existed in
each phase of the motor current, then I, would be the line
current squared with no error in the heating projected from this
current. This positive component of current generates the
motor output torque or work.

The second component of the current is the negative se-
quence, representedas ... Itis a 3-phase current with areverse
phase rotation from that of the AC source. This current gener-
ates countertorque to the motor output torque, or negative
work. Because the torque generated by |, does not leave the
rotor, it is absorbed as heat and therefore has a more signifi-
cant effect on the rotor heating than the I.. Any 3 phase AC
current can be represented by the addition of I, plus 1,. Using
vector analysis to determine the positive sequence, one ro-
tates phase B in the positive direction 120 degrees and phase
C in the positive direction 240 degrees. (Refer to Figures 3.3
and 3.4.) The formula for |, is:

I, =1, + (I + 120) + (I, + 240)
3

The negative sequence is determined by rotating phase B in
the opposite, or negative, direction for 120 degrees and phase
C rotated in the negative direction for 240 degrees. (Refer to
Figure 3.5.) The formula for |, becomes:

1, =1, + (I; = 120) + (I, — 240)
3

~
J

12 = |12 + Kl;g2

Figure 3.2 — Positive and Negative Sequence Current Components
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Prior to the use of a microprocessor in a motor protection
system, there was no practical way of determining the total
heating effect of the positive and negative sequence on a
continuous basis. Therefore, less than adequate assumptions
had to be made. This resulted in nuisance tripping and actual,
or near-actual, motor burnouts. The IQ-1000 Il microprocessor
uses a unique, patented system for determining these values.

240°

120°

Figure 3.3 — Symmetrical Components

The current squared, as used in the calculation for rotor heat,
is:

212 2
2=12+KI,

Here 12 is weighted by K because of the disproportional
heating caused by the negative sequence.

With the use of a microprocessor, the effects of both the
positive and negative sequence currents are accurately taken
into account. Their combined effect is incorporated into a
“rotor protection algorithm.” The algorithm effectively keeps
track of the temperature of the rotor.

Figure 3.4 — Positive Sequence Currents

It is not necessary to pick an arbitrary phase unbalance set
point to trip the motor. As long as the combined effect of the
positive and negative sequence currents does not approach
the motor damage curve, the IQ-1000 i will allow the motor to
operate.

3.3 Metering Functions — The 1Q-1000 i calculates and
displays the accumulated values obtained by monitoring char-
acteristics such as motor current level, RTD temperature
levels, etc. (Section 8 describes the monitoring capabilities of
the 1Q-1000 Il in detail.)

ls =120°

\
/IA

Ic =240°

Figure 3.5 — Negative Sequence Currents
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Section 4

OPERATOR PANEL

4.0 Introduction — This section describes the 1Q-1000 II's
Operator Panel and details its major components. Each
component’s function is described and the procedures for
setpoint entry, modification and examining monitored motor
parameters is detailed. The section is divided into the following
areas:

e General description
+ Component descriptions

¢ Entering setpoint values

¢ Reviewing IQ-1000 !l setpoints
e Monitoring metered values

4.1 General Description — The IQ-1000 II’s faceplate is a
plastic and polyester material designed to withstand a variety
of harsh industrial environments. All indicators, displays and
pushbuttons are located on the faceplate (see Figure 4.1).
White colored lettering relates to the Protection mode and blue
colored lettering relates to the Program mode. A keyswitch,
which switches the IQ-1000 !l between the Program and

\

Vedipgmese
it -

Function

1\\

O Trip Reset
RES
O Aorm
Value

Mode
O Protection

(O Program

HELP |

Sel Poinis

Step

Slep Up

2)

Roise

Step Down

@

NS

Figure 4.1 — 1Q-1000 Il Operator Panel

15



1Q-1000 i

TD 17297

Protection modes, is located on the right side of the unit's
chassis as it is viewed from the rear (see Figure 4.2).

4.2 Component Descriptions — This paragraph and its
subparagraphs provide a description of the 1Q-1000 II’s dis-
play window, keyswitch, pushbuttons and LED indicators.

4.2.1 Display Window — The display window consists of eight
alphanumeric illuminated characters which indicate the follow-
ing information and data:

e Setpoints and values

¢ Metered data from the monitored motor or equipment
e Alarm condition information

e Pre-trip data

* Trip conditon data

e Scrolling “Help” messages.

The display window shows the Function name or abbreviation
on the left side of the display, with the Value information on the
right side.

4.2.2 Keyswitch — The Program/Protection keyswitch allows
the user to select either the Program mode or the Protection
operating mode for the 1Q-1000 iI. The key for the keyswitch is
removable, providing security against unauthorized modifica-
tion of setpoints.

NOTE
The key can be removed only when the switch is in the
Protection mode.

4.2.2.1 Program Mode — When the keyswitch is in the
Program position, the controlled motor cannot be started if
setpoint 51 is set to STOP PGM (all units are shipped from the
factory with setpoint 51 set to the default, STOP PGM). With
setpoint 51 set to STOP PGM, the controlled motor must first
be stopped in order to enter the Program mode. Placing the
keyswitch to the Program position will not initiate the Program
mode if the motor is running.

When the keyswitch is in the Program position, the motor can
be started and/or run if setpoint 51 is set to RUN PGM. This
allows the 1Q-1000 I user to program the unit without interrupt-
ing a manufacturing process.

CAUTION
If setpoint 51 is set to RUN PGM and the motor is running
while setpoints are being entered, all IQ-1000 I motor
protection features are disabled and the motor is unpro-
tected until the unit’s keyswitch is returned to the Protection
position.

4.2.2.2 Protection Mode -— When the keyswitch is in the
Protection position, the controlled motor can be started or
stopped and is allowed to run normally, as defined by the
setpoint values programmed into the 1Q-1000 Il. in the
Protection mode, the 1Q-1000 il monitors motor parameters
and provides protective functions for the controlled motor.

Individual setpoints may be examined in the Protection mode,
but they may not be modified.

16

4.2.3 Set Points/Step Pushbutton — The Set Points (white
lettering)/Step (blue lettering) pushbutton function varies ac-
cording to the IQ-1000 II’s operating mode (determined by the
position of the keyswitch).

In the Program mode, pressing the Step (blue lettering)
pushbutton repeatedly will cycle through the Program menu in
the forward direction. To cycle through the Program menu in
the reverse direction, press and hold the Step pushbutton
while repeatedly pressing the Lower (down arrow) pushbutton.
While in the Program mode, the Program LED is continuously
lit.

In the Protection mode, pressing the Set Points (white letter-
ing) pushbutton causes the display window to display the
software version installed in the IQ-1000 I1. If the user desires
to review the programmed setpoint values, pressing either the
up or down arrow key causes the setpoints to be displayed
sequentially.

If the Set Points pushbutton is pressed again, the display
window will show the message PRE-TRIP. Pre-trip refers to

SHIELD

2

Rails

Ja}

ER

g *
6117 18 1920 21 22 23

ElelslsllklklzlEklzkkEE

AUX TRIP
1

14 15

12 13

Ratls

11

Keyswitch —

9

Figure 4.2 — Side View Showing Keyswitch
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the monitored motor parameters that were present the instant
before the last trip condition occurred. The pre-trip values are
displayed by pressing either the up or down arrow keys. While
the pre-trip information is displayed, the Protection LED re-
mains lit and the Trip LED blinks as a reminder that the
information being displayed pertains to a pre-trip state.

Pressing the Set Points pushbutton again will return the
display tc the system READY/RUN message that is first
displayed upon entering the Protection mode.

4.2.4 Step Up/Raise, Step Down/Lower Pushbuttons —
The Step Up/Raise and the Step Down/Lower each have two
separate functions corresponding to their lettering color. An
explanation of their functions follows.

Inthe Protection mode with the system READY/RUN message
dispiayed, the Step Up and Step Down pushbuttons (white
lettering) scroli through run-monitor data. This data contains
information such as phase current, operations count, rip
counts, etc. (see Table 9.B for a complete listing of run-monitor
data).

If the software version message is displayed, the Step Up and
Step Down pushbuttons scroll through the setpoint values
programmed in the [Q-1000 H.

In the Program mode, the Raise and Lower pushbuttons (blue
lettering) respectively increment and decrement a selected
setpoint value.

4.2.5 Help Pushbutton — Pressing the Help pushbutton
provides a scrolling description of the displayed message,
including units of measure, for any of the 1Q-1000 II's mes-
sages. The Help message may be terminated by pressing the
Reset pushbutton while the Help message is displayed.

4.2.6 Reset Pushbutton — The Reset pushbutton is primarily
used to reset the IQ-1000 |l after a trip condition has occurred,
assuming that the cause of the trip has been corrected.

in the Program mode, pressing the Reset pushbutton will
display the first item in the program menu.

In the Protection mode, pressing the Reset pushbutton will
clear a trip condition if the underlying cause of the trip condition
has been corrected. If the Reset pushbution is pressed and
there is no trip condition present, the dispiay window will
display the status of the motor (first item of the run-monitor
table, Tabie 9.B).

4.2.7 Protection, Program, Alarm and Trip LEDs — The 1Q-
1000 Il has four status indicator LEDs—Protection, Program,
Alarm and Trip.

The Protection LED is litwhen the keyswitch is in the Protection
position.

The Program LED is lit when the keyswitch is in the Program
position. Additionally, the Program LED blinks continuously
when the keyswitch is in the Protection position and the Set
Points/Step pushbuttons are pressed to review programmed
setpoints (see Par. 4.2.3). The blinking Program LED indicates
that the program menu, not protection-monitor data, is being
displayed.

The Alarm LED is lit when an alarm setpoint value has been
equalled or exceeded.

17

The Trip LED is litwhen a trip condition has occurred. Addition-
ally, the Trip LED blinks continuously when the keyswitch is in
the Protection position and the Set Points/Step pushbuttons
are pressed to review pre-trip data (see Par. 4.3.2). The
blinking Trip LED indicates that pre-trip data is being displayed
and that a trip condition is not present.

4.3 Entering Setpoint Values — Setpoint values may be
entered or modified only when the IQ-1000 li is in the Program
mode. The following procedure details how to enter or modify
setpoints, assuming that actual setpoints for a specific applica-
tion are available on the Set Point Record Sheet (see Par. 8.0
and Table 8.B).

Step 1 — If the associated motor is running and the keyswitch
is in the Protection position, press the Set Points pushbutton
until the software version message is displayed. Press the
Step Down pushbutton twice. The dispiay window wil display
either STOP PGM or RUN PGM. If STOP PGM is displayed,
the associated motor must be stopped before attempting to
enter or modify setpoint values. If RUN PGM is displayed,
setpoint values may be entered or modified while the motor is
running.

CAUTION
if setpoint 51 is set to RUN PGM and the motor is running
while setpoints are being entered, all IQ-1000 {I motor
protection features are DISABLED and the motor is unpro-
tected until the unit's keyswitch is returned to the Protection
position.

Step 2 — Place the Program/Protection keyswitch to the
Program position. The display window will dispiay the software
version message and the Program LED will be continuously lit.
The Protection LED will extinguish if the unit is in the STOP
PGM mode. If the unitis in the RUN PGM mode, the Protection
LED will blink continuously.

Step 3 — Press the Step pushbutton to display menuitem 1 or
the setpoint to be modified. The display window will display the
setpoint name and some value (represented by an X in the Set
Point Record Sheet, Table 8.B). Increase or decrease the
setpoint value by pressing the Raise or Lower pushbuttons.
Values change at the approximate rate of 2 increments per
second. After the Raise or Lower pushbuttons has been held
continuously for a count of 10 changes, the rate of change
increases to 20 increments per second. Setpoint values wrap
from maximum to minimum or vice versa to prevent the user
from going out of the usable range.

Step 4 — When the setpoint value is correctly set, press the
Step pushbutton to move to the next setpoint.

Step 5 — Once all setpoints have been entered correctly
according to the Set Point Record Sheet, turn the keyswitch to
the Protection position. The Protection LED will light and the
Program LED will extinguish. The IQ-1000 li is now fully
functional and ready to monitor and protect its associated
motor.

4.4 Reviewing IQ-1000 iI Setpoints — Once all setpoints
have been entered, they may be verified while the unitisin the
Protection mode. To review programmed setpoints, ensure
the keyswitch is in the Protection position and press the Set
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Points pushbutton until the software version message is dis-
played. Programmed setpoints may be reviewed by stepping
up or down through the setpoints by using the Step Up or Step
Down pushbuttons. If the setpoint messages are not clear,
press the Help pushbutton for an unabbreviated explanation of
the setpoint name and unit of measurement.

4.5 Monitoring Metered Values — The 1Q-1000 Il allows the
user to monitor the actual operating values of various metered
functions (see Table 4.A).

Step 1 — Place the keyswitch in the Protection position (the
motor can be either running or stopped). If system message
READY/RUN s notdisplayed, press the Set Points pushbutton
until one or the other message is displayed.

Step 2 — Press either the Step Up or Step Down pushbutton
to display individual metered values.

Values appear in an abbreviated format.

Table 4.A
PROTECTION-MONITOR MENU
ltem .
No. Display Complete “Help” Description Resolution
(Status of Motor)
0 READY--X/START/RUN | READY TO START MOTOR - READY -- 1 -
FOR SINGLE PHASE MODE — READY -- 3
FOR THREE PHASE MODE/ATTEMPTING
TO START MOTOR/MOTOR IS RUNNING
1 I, XXX PHASE A CURRENT IN AMPS 1 amp
2 I XXX PHASE B CURRENT IN AMPS 1 amp
3 I XXX PHASE C CURRENT IN AMPS 1 amp
4 Is XX GROUND FAULT CURRENT IN AMPS 1 amp
5 % |, XXX PERCENT FULL LOAD CURRENT PHASE A 1%
6 % 1, XXX PERCENT FULL LOAD CURRENT PHASE B 1%
7

MOTOR BEARING TEMP 2

| LOAD BEARING TEMP 2 IN

OPERATION COUNT 1 count

RUN TIME IN HOURS 1 hr.

REMAINING STARTS 1 start
22 OST XXX TIME LEFT ON OLDEST START IN MINUTES 1 min.
23 IMX XXXX HIGHEST PHASE CURRENT SINCE LAST RESET 1 amp
24 WTMX XXX HIGHEST WINDING TEMP SINCE LAST RESET 1°C
25 1’7 XX NUMBER OF I°T TRIPS SINCE LAST RESET 1 trip
26 10C XX NUMBER OF I0C TRIPS SINCE LAST RESET 1 trip
27 UL XX NUMBER OF UL TRIPS SINCE LAST RESET 1 trip
28 JAM XX NUMBER OF JAM TRIPS SINCE LAST RESET 1 trip
29 GF XX NUMBER OF GF TRIPS SINCE LAST RESET 1 trip
30 RTD XX NUMBER OF RTD TRIPS SINCE LAST RESET 1 trip
31 ICM XXX ADDRESS ON THE IMPACC NETWORK 1 (hex)
32 %I2T XXX PERCENT OF I?T TRIP LEVEL 1%
Not displayed if RTD Module is not connected

18
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Section 5

INSTALLATION

5.0 General — This section describes general mounting,
wiring, and wire routing procedures to be followed by the
electrical installation crew when installing the IQ-1000 Hl. The
information listed here builds on earlier sections in this manual.

5.1 Mounting — The following subparagraphs describe the
mounting of both the IQ-1000 |l and the RTD and communica-
tion options.

5.1.1 1Q-1000 il — The 1Q-1000 | is a self-contained unit
which is intended to be mounted through a cutout in a panel or

enclosure door. The dimensions for this cutout, along with the
location of six required mounting holes, are shown in Figure
5.1. Before actually cutting the metal panel, be sure that the
required three-dimensional clearances for the IQ-1000 {i chas-
sis allow mounting in the desired location. (Clearances are
shown in Figure 5.2 and Figure 5.3).

Cutout tolerances and mounting screw hole placement are
critical. In particular, the horizontal dimension between the
center of the mounting holes and the cutout’s vertical edge
must be within 0 and +0.050 in. (0.13 cm).

NOTE 1
L—— 538 ———
(1367 CW
NOTE 1
- 5125 ——==
1275 —w] 1302 W ) |w— 1275
(0.324 CW (0.324_CM>
/'> V)
L/
4.45
13 cM
- o~ 1 938
f Y4 @383 cM
6 HOLES
0.1875 IN.
0.5 CM
4.45
DIAMETER (413 oM
& — — — _72 _

CUTOUT IN PANEL OR DOOR

NOTE 1: DIMENSION TOLERANCE +0.000/-0.050 IN.

Figure 5.1 — iQ-1000 il Chassis Cutout Dimensions
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Figure 5.2 — 1Q-1000 li Faceplate Dimensions

NOTE
Do not use a tap on the faceplate of the IQ-1000 Il since this
will remove excessive plastic from the holes, resulting in
less threaded material to secure the IQ-1000 Il to its
mounting panel.

Place the 1Q-1000 II through the cutout in the enclosure from
the front, with the Operator Panel facing outward. Use 0.375
in. (0.75 cm) long screws (included with the 1Q-1000 II) to
mount the unit on a single-thickness metal panel.

5.1.2 RTD Option — The RTD option consists of a stand-alone
enclosure containing the RTD Module. The Universal RTD
Module can be connected to the 1Q-1000 Il via 3-conductor
shielded cable and/or a fiber optic link.

The RTD Module may be mounted either on the back of the IQ-
1000 Il by using the RTD mounting bracket (supplied with the
RTD Module) or mounted remotely from the unit. If the instal-
lation requires mounting the RTD Module tothe IQ-1000 I, see
Figure 5.3 for overall depth clearance requirements.

20

If mounting the RTD Module remotely from the IQ-1000 i, see
Figures 5.4 and 5.5. Figure 5.4 shows the RTD Module chassis
dimensions and Figure 5.5 is the mounting screw hole tem-
plate pattern.

Observe Figure 5.6 which shows the RTD terminal connec-
tions, and note the following:

e Wiring for the RTDs is connected to the RTD Module at
terminals 1-35.

¢ The incoming 120 VAC supply line for the RTD Module is
wired to J3.

* Wiring between the 1Q-1000 il and the RTD Module is
connected using 3-conductor shielded cable at terminals
20,21 and 22 of the IQ-1000 Il and at J2 of the RTD board,
and/or using a fiber optic cable between the fiber optic
connectors on the 1Q-1000 Il and the RTD Module.

* When using 3-conductor shielded cable to connect the 1Q-
1000 Il and RTD Module, the shield should be connected
only to terminal 23 of the 1Q-1000 Ii.
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o A Communications option (PONI card) can be connected
to the RTD Module for communications of temperature-
only information over an IMPACC network. Mounting and
clearance information is contained in a separate Instruc-
tion Leaflet, IL 17361.

NOTE
The IQ-1000 i and Universal RTD Module can be linked
using both three conductor shielded cable and fiber optics.
When this configuration is used, the temperature informa-
tion will be transmitted via the fiber optic link. The 3-
conductor shielded cable will transmit this information only
if the fiber optic link fails.

If using 3-conductor shielded cable, the user-provided cable

{which runs between the RTD chassis and IQ-1000 i) should
not exceed 500 ft. (152 m).

If using a fiber optic link, the user-provided link (which runs
between the RTD chassis and IQ-1000 i1) should not exceed
400 ft. (122 m).

NOTE
The fiber optic cable must be connected between the Q-
1000 li and the Universal RTD Module prior to power-up to
ensure normal communications.

If communications between the 1Q-1000 lI and the RTD
Module were operating normally and communications are
then lost between the units, press the Reset pushbutton on
the 1Q-1000 Ii Operator Panel to restore communications.
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Figure 5.3 — IQ-1000 i Chassis Depth Clearances
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There are no restrictions on the actual orientation of the RTD
Module as long as the terminal blocks are accessible for wiring.

For additional information on the Universal RTD Module,
consult IL 17367.

NOTE
All drawings and information in this manual concerning
RTDs refer to the Universal RTD Module (Style Number
2D78559G01, Catalog Number URTD). If using an original
RTD Module (Style Numbers 2D78508G01/G02/G03/G04),
consult IL 17193 for features, dimensions, and mounting
and installation instructions.
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Figure 5.4 — Universal RTD Module Chassis Dimensions
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5.1.3 Communications Option — A Communications Mod-
ule (PONI card) can be connected to the IQ-1000 Il for
transmission of allinformation from the device overan IMPACC
network. A PONI mounted on an iQ-1000 I can be seen in
Figure 5.3. Mounting and clearance information for the PONI
card is contained in a separate Instruction Leaflet, IL 17361.

5.2 Wiring — General — The wiring of the 1Q-1000 Il must
follow a suitable “Wiring Plan Drawing”. When the starter and
the 1Q-1000 ll are supplied together from Westinghouse, the
wiring is factory-installed, and a suitable Wiring Plan Drawing
is supplied. Otherwise, the term refers to the drawings made
for the specific application. They describe all electrical connec-
tions between the IQ-1000 Il and the machine or process
equipment. These are made up by the user or OEM and must
include at least the following items:

¢ Wiring between 1Q-1000 Il and any interposing relays
used

¢ Main contactor wiring

23

¢ Current transformers, ground fault transformer, and con-
trol power transformer wiring

e The RTD Option, if included in the application

A typical wiring plan is shown in Figure 5.7. Note that two
jumpers are factory-installed between terminals 4 and 10 and
6 and 9. These jumpers are valid for either 120 VAC or 240
VAC operation. Remove these two jumpers ONLY if the
Incomplete Sequence function is used in the application. if the
incomplete Sequence function is not used in the application,
the two jumpers must be in place for proper functioning of the
1Q-1000 11

NOTE
The 1Q-1000 !l can accept 120 VAC or 240 VAC controi
power. Ali relays can accept 120 VAC or 240 VAC; how-
ever, Remote Trip/Reset and incompiete Sequence termi-
nals are 120 VAC rated only.
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NO and NC contacts from the Alarm, Auxiliary Trip, Transition,
and Trip Relays can be used to control external devices.
These contacts are rated at 10 amperes (resistive) for 240
VAC or 10 amperes for 30 VDC. A +4/20 mA and —4/20 mA DC
analog output is available from the IQ-1000C il for use with
external devices such as an ammeter or a programmable
controller. See Figure 5.8 for IQ-1000 |l rear panel terminals.

Typical wiring for the RTD Option is shown in Figure 5.9. The
exact RTD wiring for each application should be included inthe
Wiring Pian Drawings.

DANGER
Ensure that the incoming AC power and all “foreign” power
sources are turned OFF and locked out before performing
any work on the motor starter or IQ-1000 II. Failure to
observe this practice can result in serious or fatal injury and/
or equipment damage.

5.3 Wiring Guidelines — The following guidelines must be
observed by the electrical crew when installing the 1Q-1000 II.

5.3.1 Wire Routing and Wire Types — When routing wires
between the starter and the associated machine or process
equipment, follow these guidelines:

Guideline 1 — Do not route the control or RTD wiring through
the high-voltage compartment of the motor starter. If it is
necessary to do so, consult Westinghouse Electrical Compo-
nents Division for specific instructions.

Guideline 2— Separate the lower voltage (120 VAC) from the
higher voltage (440 VAC, or higher) conductors as much as
possibie. In general, maintain a minimum distance of 1.5 ft. (45
cm) between the two types.

Guideline 3 — Any low-voltage control wiring routed out of the
motor starter cabinet should be at least #14 AWG stranded
copper wire.
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Guideline 4 —When connecting an IQ-1000 li to the Universal
RTD Module using three-wire shielded cable, wire per con-
nection guidelines in Table Il of Universal RTD Module IL
17367. The three-wire shielded cable should be #16 AWG or
#18 AWG. Connect the cable shield only at the IQ-1000 Il end,
at terminal 23.

Guideline 5 — The wiring between the RTD Module and the
RTDs in the motor must be #18 AWG, 3-conductor shielded

cable.

5.3.2 Wiring Connections — Make wiring connections ac-
cording to the application-specific Wiring Plan Drawing for

each installation. Certain wiring connections are noted here for
emphasis.

¢ Unused RTD inputs on the RTD Module should be wired
together. For example, if MW5 and MW6 are unused,
MWS5 terminals 13, 14 and 15 should be wired to each
other and MW6 terminals 17, 18 and 19 should be wired
together.

* The interconnecting cable between the RTD Module and
the RTD must have the cable’s shield connected to the
RTD Module ONLY. Cut the shield short at the RTD end
and use shrink tubing or electrical tape to insulate it.

UNIVERSAL RTD

MODULE TERMINALS

CABLE
SHIELD WIRE

CABLE RTD
SHIELD TERMINALS
3 N /N
= -
0 O
1 , g

RTD WIRING (TwO-LEAD TYPED

NOTES:
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TO AN EARTH GROUND.

3 / N\ / 2\
oA .

/ ]
i — L @

RTD WIRING (THREE-LEAD TYPED

1. CONNECT CABLE SHIELD AT RTD MODULE TERMINALS ONLY.
CUT SHIELD SHORT AT MOTOR END AND USE SHRINK TUBING
OR ELECTRICAL TAPE TO INSULATE.

2. RTDs MUST NOT BE GROUNDED AT THE MOTOR, AND NO COMMON
CONNECTIONS BETWEEN INDIVIDUAL RTDs SHOULD BE MADE AT

3. TERMINAL 16 OR 32 ON THE RTD MODULE SHOULD BE CONNECTED

Figure 5.9 — RTD Wiring
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When making connections between the RTD Module and
an RTD that has only two leads, connect two of the
interconnecting cable’s leads to one of the RTD’s leads
(see Figure 5.9). Make this connection as close to the
motor as possible. Tie the third interconnecting lead to the
remaining RTD lead.

When making connections between the RTD Module and
athree lead RTD, connect the shield and drain wire to the
RTD Module terminal as shown in Figure 5.9.

The Universal RTD Module accepts 120 VAC control
power ONLY (see Figure 5.10). If the installation uses 240
VAC control power for the IQ-1000 Il, a separate source
120 VAC must supply the Universal RTD Module.

The IQ-1000 li accepts either 120 or 240 VAC inputs for
control power or remote inputs (see Figure 5.11). Allinput
relays are rated for 120 or 240 VAC with the exception of
the Incomplete Sequence and Remote Trip/Reset termi-
nals, which are rated for 120 VAC ONLY.

5.3.3 Grounding — The 1Q-1000 ii and associated system
components must be grounded as follows to ensure proper
operation:

s Connect the ground side of the control power transformer
to terminal 7 of the 1Q-1000 ii.

s Connect one side of the CTs to the system ground.
System noise may disrupt the IQ-1000 il if the CTs are tied
to a current carrying ground.

¢ Connecta #14AWG wire between terminal 5 and the main
ground bus of the system. Do NOT connect terminals 5
and 7 together. The ground connecting terminal 5 to the
system ground bus mustbe a non-current carrying ground.
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Figure 5.10 — {Q-1000 i to Universal RTD Module Control Wiring
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Section 6

STARTUP

6.0 General — This section describes the procedure to
follow when applying AC powertoan 1Q-1000 1, assuming that
AC power has never been applied to the unit before. Each step
in the procedure is shown below with a box to the immediate
left, which may be used as a checklist to reduce the chance of

omitting or skipping an item.

DANGER

Only qualified personnel familiar with the 1Q-1000 I, the
motor starter, and its associated mechanical equipment
should perform the startup procedures listed here. Failure
tocomply can resultin serious orfatalinjury and/orequipment
damage.

CAUTION

The 1Q-1000 |l is a solid-state device. Do not use a megger
or perform high-potential testing on the connections asso-
ciated with the unit. Failure to comply will result in equip-

ment damage.

6.1 Power Off Checks — With the incoming AC power
locked off at the isolation switch, perform these checks:

a

O

O

Ensure that the isolation switch feeding the 1Q-1000 Il is
in the OFF position.

Ensure that there is no possibility of backfeeding control
power through the control transformer, which will result in
voltage being present on the primary of the transformer.

Ensure that any foreign sources of power, such as those
connected at the 1Q-1000 II's relays’ external terminals,
are turned off.

Ensure that the wiring associated with the application has

been installed properly as shown on the Wiring Plan
Drawing which was produced for the application.

6.2 Initial AC Power Checks — The following procedures
describe the initial items to be performed when power is first
applied to the 1Q-1000 II. Refer to Figure 6.1 as necessary.

a

O

With the power still OFF, disconnect the AC control power
line to terminal 4.

Connect an AC voltmeter between the wire just discon-
nected from terminal 4 and terminal 7.

Turn AC power on.

Measure the voltage and verify that a level of 120 VAC or
240 VAC is applied.
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NOTE

If 240 VAC control power is being applied, and Incomplete
Sequence option and/or Remote Input option is being used,
verify that only 120 VAC will be present across terminals 8
and 9 and terminals 9 and 10. See Paragraph 5.2, Wiring—
General and Figure 5.11 for additional 240 VAC wiring
information.

0 Remove AC power.

O If the AC power level is correct, reconnect the wire to
terminal 4.

[0 Ifthe AC power level is incorrect, consult the Wiring Plan
Drawing and rewire, as necessary.

6.3 Initial AC Power On — The following procedure de-
scribes the initial items to be performed when AC power is first
applied to the 1Q-1000 II.

[0 Place the keyswitch in the Program position.
O Apply AC power to the application.

The message THINKING is displayed for a few seconds while
the 1Q-1000 |l “initializes”. Next, the software version number
is displayed. At this time the 1Q-1000 Il is ready to accept set
point values.

NOTE

While THINKING is present on the display, the 1Q-1000 Il is
not protecting the motor. If the unitis in Mode 2, the trip relay
contacts will be blocked open for 3 seconds.

DANGER
Do not attempt to enter any values without using the
appropriate Set Point Record Sheet. Improper operation
and/or personal injury could result if this procedure is not
followed. See Section 8 for IQ-1000 Il programming infor-
mation.

O Enter setpoints as described in Paragraph 4.3. Use the
filled-in Set Point Record Sheet (Table 8.B) for the specific
application.

[0 Afterentering ali setpoints, verify that each entry has been
correctly entered as described in Paragraph 4.4.
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DANGER
When the keyswitch is placed in the Protection position, the
1Q-1000 II’'s Trip Relay will no longer prevent the motor’s
main contactor from closing. At this time the motor associ-
ated with the application can be started. It is important to
ensure that all safety precautions associated with rotating
equipment and the associated driven mechanism be taken.
Failure to do so can result in serious or fatal injury and/or
equipment damage.

[0 Ensure that all rotating members and driven mechanisms
associated with the application’s motor are properly and
securely connected and free of any loose or foreign
objects.

[0 Ensure that all personnei are cleared from the area of the
application’s motor and driven mechanics.

[0 Follow any startup procedures which may accompany the
load equipment and refer to the application engineer who
developed the Set Point Record Sheet or the associated

mechanics if necessary.

position. Start the motor using the external start switc

Turn the keyswitch on the 1Q-1000 II to the Protectria
contacts.

Using the information supplied by the application engi-
neer or equipment manufacturer, verify that the motor is
operating properly.

With the motor running, use a clamp-on type ammeter to
measure the AC line current on the main motor supply
lines.

Verify thatthe,, |, and | currents as measured by the 1Q-
1000 Il are within 15% of the currents as measured by the
ammeter (see Paragraph 4.5 for the procedure to monitor
motor parameters). This is not meant to verify accuracy of
the 1Q-1000 1; this procedure is to verify proper wiring of
the current transformers and correct setting of the CT
ratio. Ifthere is a difference of greater than 15%, eitherthe
CT ratio is set incorrectly and/or the current transformers
are incorrectly wired.
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Figure 6.1 — 1Q-1000 li Wiring Terminals
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Section 7

APPLICATION CONSIDERATIONS

7.0 General — This section describes the protection and
control characteristics of the 1Q-1000 Il, and is intended for the
engineer who is responsible for matching the control to an
individual application. Information presented here is especially
useful for understanding setpoint considerations described in
Section 8.

It may be helpful to read Sections 7 and 8 quickly, and then to
reread and study Section 7 carefully. After doing so, reread
Section 8 in order to select those setpoints from the program
menu given in Table 8.B which relate to the specific applica-
tion.

NOTE

Throughout these explanations when specific functions are
discussed, the program menu item number is also noted.
This technique will help the reader understand the concept
by relating it to Table 8.B, where more details are located.

7.1 Motor Protection — The IQ-1000 Il protects the motor,
starter, and load in the following ways:

* Motor overload protection

¢ Overtemperature protection

« Instantaneous overcurrent protection

» Ground fault protection

« Phase reversal protection

» Motor bearing temperature monitoring
+ Jam protection

« Underload protection

¢ Load bearing temperature monitoring

* Incomplete sequence protection

7.1.1 Overload Protection without RTDs — The motor
overload protection feature, called the I°T algorithm, calculates
the rotor temperature of the motor based on the amount of
current flowing into the motor. If no RTDs are present, the 1Q-
1000 Il will proceed toward a trip only when the average current
level of the 3 phases is above the ultimate trip level. A
programmabie [T alarm (program menu item 20) informs the
user when the IQ-1000 |l is between 60% and 100% of the way

to a trip.

The overload trip set point is determined as the maximum
amount of I?T calculated by the 1Q-1000 Il which can be
translated to the rotor. When the 1Q-1000 |l has accumulated
enough 12T, a trip occurs and message LRC/I?T (Locked Rotor/
Thermal Overload) is displayed. The motor cannot restart
until the temperature of the rotor, as calculated by the I1Q-
100011, falls below the alarm level set pointentered into the
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I°T alarm level function (item 20). (The algorithm has both a
heating and cooling calculation.)

To do this, the IQ-1000 Il maintains a short-term history of the
motor’s operation (see Figure 7.1). The following variables are
used as input data for the history:

* Motor current (1), the positive sequence current

* Motor current (l,), the negative sequence, or “unbal-
anced,” current

e Time

This data can be considered as the current feedback from the
motor.

In addition to the current feedback from the motor, certain
motor constants are needed. They are supplied to the 1Q-1000
Il when the user-chosen setpoints are programmed into
memory. These are:

¢ Full-load amperes (item 42)

* Locked-rotor current (item 17)

* Maximum allowable stall time (item 18)
¢ Ultimate trip (item 19)

Using these motor constants, sampled motor currents, and
time, the IQ-1000 Il can track the calculated rotor temperature,
always assuming a 40°C ambient temperature.

7.1.2 Overload Protection with RTDs — The temperature
data obtained by employing optional RTDs is used by the 1Q-
1000 Il in the following two ways to protect the motor:

(1) Direct measurement of the winding temperature-versus-
programmed trip temperature. (This gives a user-set fixed
trip point based on actual, measured stator winding heat-
ing and cooling.)

RTD winding temperatures — when combined with the
monitored positive/negative sequence motor current and
the 12T algorithm for motor protection — incorporates the
anticipated cooling of the rotor based on the actual stator
winding temperature. (This is described in more detail in
subparagraphs 7.1.3.6 and 7.1.4.)

@)

The following motor input variables are used by the IQ-1000 i
when the optional RTDs are used:

* Motor current (1,), the positive sequence current

* Motor current (I,), the negative sequence, or “unbal-
anced,” current

¢ Time
¢ Stator winding temperature
This data can be considered as the feedback from the motor.
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In addition to the variable data, certain motor constants are
needed. They are supplied to the IQ-1000 Il when these user-
chosen setpoints are programmed into memory. These are:

Full-load amperes (item 42)

Locked-rotor current (item 17)

« Maximum allowable stall time (item 18)

Ultimate trip (item 19)
* Winding temperature trip value (item 3)

The 1Q-1000 |l stores the chosen setpoint levels in its non-
volatile memory and accurately measures feedback variables.
Thus the unit protects the rotor by using the I?T algorithm, while
the stator is protected by direct measurement through the
RTDs.

7.1.3 Protection Curve — The motor protection curve defines
the motor-versus-time relationship that is generated by the IQ-
1000 I’'s application software, hardware, and programmed set

close as possible to the motor damage curve, thus allow,

point values. Note Figure 7.2. Ideally, this curve is located i
maximum utilization of the motor without damage.

(The motor damage curve is defined as that point in the
relationship between the motor current and time where ther-
mal damage results.)

When the motor current-versus-time relationship exceeds this
damage curve, a trip condition occurs, and the motor is turned
off.

The 1Q-1000 1l automatically calculates the correct motor
protection curve for a specific application after the following
items are entered: full-load amperes rating (item 42); locked-
rotor current (item 17); maximum allowable stall time (item 18);
and ultimate trip (item 19).

A brief discussion of how these values affect the motor
protection curve is given in the following subparagraphs. The
typical curve shown in Figure 7.2 is the result of the factors
listed in these explanations.

Variables monitored:
Constants supplied:
Data Select stator
from ';Ttﬁ Stator
RTD highest temperature Full-load
Module g amperes
: temp.
Motor »  Positive 12T rotor Locked-rotor
current M sequence 4 protection (current
sensing | L M | 5| current algorithm and time)
P Negative
o sequence l 2 _— U"imate trip
current current
+/—
Micro- temperature
processor update
control
Trip
= maximum—>» condition
Rotor temp. >
/ storage (short- (
term history)
1Q-1000 If L = 12T alarm—> Alarm
Processor Module level condition

Figure 7.1 — Rotor Temperature Tracking
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7.1.3.1Instantaneous Overcurrent Function — The specific
instantaneous overcurrent (item 15) setpoint used in Figure
7.2is 12times (1200%) full-load amperes (item 42). Ingeneral,
the instantaneous overcurrent setpoint for all applications
should be at least 1.6 times the locked rotor current ratio. The
instantaneous overcurrent setpoint available range is 300 thru
1600% of full-load amperes.

NOTE

shown in Figure 7.2 is based upon a locked-rotor current
point (item 17) of 6.1 times (610%) the full-load amper
function’s (item 42) set point and a variable locked-rotor stall
time set point (item 18).

7.1.3.2 Locked-Rotor Function'— The family of curvg

All curves shown in Figure 7.2 are based on a maximum
allowable stall time from a cold start. Since the 1Q-1000 II's
algorithm retains a history of both the operating current and

. . . operating time of the motor, it is not necessary to program it for
Forthe 1.0.C. trip level to be effective, set it below your fuse - > ! A |
h . . . ; hot starts. The unit automatically takes into consideration
ting or your contactor withstand capacity. !
interrupting rating ory pacity whether it is a hot or cold start. The locked-rotor set point,
however, should be set for a cold start.
NOTE 7.1.3.3 Ultimate Trip — The ultimate trip function’s (item 19)
The instantaneous overcurrent start delay function (item set point is the lowest value of current above which the motor
16) has a fixed minimum 1 cycle delay to detect the can be damaged over time. If the motor has a service factor
condition. The available setpoint range for additional start larger than 100%, the ultimate trip level can be increased
delay is actually 1 thru 20 AC line cycles. accordingly. A service factor of 1.25 could be used witha 125%
ultimate trip level.
Underload trip 1000 |
level (in % H
full-load ; Jam trip level
amperes) 500 | o - st S e il e - function (%
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7.1.3.4 Underload Functions — When the motor is running,
a sudden current reduction indicates a malfunction in the
driven equipment. If the current level falls below the user-set
underioad alarm value (item 26), an alarm condition exists. If
the current falls below the underioad trip level (item 27), a trip
condition occurs and the motor is taken off-line.

Underload protection is used in the event of mechanical
problems such as a biocked flow in a pump, loss of back
pressure in a pump, or a broken drive belt or drive shaft. A
programmable start delay (item 28) is provided to lockout the
underload function while starting unloaded motors to prevent
nuisance tripping. The run delay (item 29) is useful in applica-
tions where the motor is operated under light loads for short
periods of time such as a conveyer system. To disable the
underload trip function, program a value of 0 for item 27. To
disable the underioad alarm function, program a value of 0 for
item 26.

7.1.3.5 Jam Functions — Once the motor is running, if the
monitored current level exceeds the set point entered for the
jam trip level (item 23), a trip occurs. (See Figure 7.3 in which
the jam trip set point is 180% of full-load current.) An alarm level
can also be programmed for jam (item 22).

In cases where the RTD Option is used, jam protection is
especially desirable with gear train or other mechanical-type
loads. In such cases an overload or physical jam could cause
damage. A programmable start and run delay are provided to
compensate for inrush current and momentary surges in the
load.

If the jam trip function (item 23) is not desired, a value of 1200%
should be entered along with a start delay of 1 second. (See
Paragraph 8.10 for more details.) The jam alarm function can
be disabled by programming item 22 for a value of 1200%.

7.1.3.6 Temperature Effects — Motor protection is directly
related to the temperature of the rotor. If RTDs are notused, the
1Q-1000 Il assumes the ambient temperature to be 40°C. Thus
the actual ambient temperature has no effect on either the

starting or running of the motor.

The customer application engineer should take these factors
into consideration and compensate for them if a higherambient
temperature is anticipated. The best solution is to use RTDs
since any compensation for a higher ambient temperature
results in overprotecting the motor during conditions of lower
temperatures.

Without RTDs, the IQ-1000 II calculates the current and time,
and then converts them to a calculated stator/rotor tempera-
ture. The constant 12T curve, as established by the locked-rotor
current and maximum allowable time functions (items 17 and
18), is assumed to adequately protect the motor for ali levels
of motor current above the ultimate trip set point level. Should
the curve not be adequate to protect the motor, due to stator
limitations at elevated ambient temperatures, then the use of
RTDs is recommended. RTDs allow full utilization of the power
available from the motor, and they reduce unnecessary shut-

downs.
7.1.4 Typical Motor Protection Curves — To illustrate the

IQ-1000 II's protection features, two sample curves are shown.
Using specific motor data, typical motor protection curves of
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the 1Q-1000 Il without RTDs are shown in Figure 7.4. The use
of RTDs is assumed in Figure 7.5. The following data were
used:

¢ |nstantaneous overcurrent of 12 times full-load amperes
¢ Locked-rotor amperes of 6.1 times full-load amperes

* Maximum allowable stall time of 15 seconds, cold start
¢ Ultimate trip level of 100% of full-load amperes

» Start cycle set at 10 seconds (assumes a single-stage
motor). (See items 37 and 38.)

« Motor running; loaded at 90% of full-load amperes
o Underload protection set point is 60% of full-load amperes

» Jam protection functions of 180% full-load amperes for a
5-second delay

The difference in the typical curve caused by the addition of
RTDs is shown in Figure 7.5. It centers on the time period after
60 seconds. (When RTDs are used, the actual monitored
temperature automatically overrides the ultimate trip function’s
setpoint.)

Note that the ambient conditions under which the motor is
operating affect the top portion of the curve. The curve shifts
to the left with increasing ambient temperature, and to the right
with decreasing ambient temperature.

The effects of the motor winding temperature (items 3 and 7)
setpoints, which can be used with RTDs, are not evident in
Figure 7.5. These functions are independent of the effects of
temperature on the I?T algorithm’s trip curve. These functions’
setpoints are based on the recommended maximum stator
temperature, as supplied by the motor manufacturer. Depend-
ing upon the specific motor winding temperature setpoints, the
temperature trip curve shifts to the left or right.

The 1Q-1000 Il allows maximum utilization of the power avail-
able from the motor by setting its trip conditions as-close as
possible to the motor damage curve.

7.1.5Motor Current — The IQ-1000 Il monitors both positive
and negative sequence currents. Each is described in the
following subparagraphs.

7.1.5.1 Negative Sequence Currents — Throughout the
discussion of motor protection curves, the effects of negative
sequence currents cannot be emphasized too strongly. For
maximum motor utilization, the actual load should be matched
closely to the full horsepower of the motor. However, when this
is done, the effect of motor voltage unbalance — that results
in the negative sequence current — becomes more critical.

The 1Q-1000 Ii accurately calculates negative sequence cur-
rents in an ongoing manner. It is not necessary for the user to
arbitrarily pick a specific set point percent of unbalance to shut
the motor down. (However, see program items 30 and 31.) As
long as the rotor temperature, as calculated by the IQ-1000 11,
does not equal the motor damage curve, the motor continues
to operate.

7.1.5.2 Positive Sequence Currents — TheQ-1000 Il moni-
tors true RMS motor current. It takes a total of 36 samples in
each phase during a 1 cycle period in order to calculate the
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positive and negative sequence currents.

The sampling point is constantly shifting; thus the 1Q-1000 |I
also monitors non-sinusoidal wave forms. This is important for
applications where power factor correction capacitors and
rectified systems are on the same main bus.

7.1.6 Ground Fault Protection — The 1Q-1000 II's ground
fault function (program menu item 11) provides protection
against excessive leakage currentlevels. (The specific level is
chosen by the user.)

Use of this function is restricted to a grounded system; it may
not be used in an ungrounded system. The function requires
that an optional ground fault (zero sequence) transformer be
installed in the grounded system in which the secondary of the
main power transformer feeding the motor is wired in a wye
grounded configuration.

The optional ground fault transformer chosen must have a
current transformer ratio of 50:5 to allow the 1Q-1000 Il to
properly interpret the ground fault current level.

7.2 Motor Cycle Monitoring — As used here, the term
“motor cycle monitoring” refers to the 1Q-1000 Il “passively”
monitoring the motor during periods of normal operation.
Normal operation includes the start cycle, run cycle, and stop
cycle.

The word “passive” implies that the IQ-1000 || monitors motor
current levels. It does not actually switch nor directly affect the

scribedin Paragraph 8.15, is used for reduced voltage starti
ora Trip Relay or Auxiliary Trip Relay is used to take the mot
off line in a fauit situation.

motor's contactors except when the Transition Relay, dg

The following explanations center on the timing associated
with motor starting, running, and stopping.

7.2.1 Start Cycle — The relationship between the IQ-1000 11
and the motor current level during a start cycle is shown in
Figure 7.6.

The motor start cycle is initiated when the motor current
exceeds 30% of the full-load amperes setpoint (program menu
item 42) assuming the motor was not in a trip condition. At this
time the message “START” is displayed and the transition
timer begins. The duration of the timer is determined by the
motor start transition time (item 38) setpoint, which may be set
to 0 seconds to disable the transition function.

The 1Q-1000 Il will transition if the current falls below the
transition set point level (item 37). If a transition does not occur
before the transition time expires, the 1Q-1000 Il will trip or
transition at the user’s choice. The run cycle begins as soon as
the transition takes place. If transition time (item 38) is setto 0,
the run cycle will begin immediately or a transition trip will
occur, depending on item 39 of Table 8.B.

Once a start is declared, start delay timers will also begin
timing, unless they are disabled (start delay timers are de-

CURRENT IN
% OF FLA
TRANSITION CONTACTOR
POINT OPENS
PROGRAMMED
TRANSITION
CURRENT - - - T T T T T T = = — = = = = = = - - - -
LEVEL |
CONTACTOR
CLOSES |
30% |
OFFLA f|[—F —— — — — — — — +--—--—-—--"—"—-— - — - — -
I
1 TIME
stop | smAr | RUN STOP
CYCLE ™ CYCLE -t CYCLE — ] CYCLE
TRANSITION
TRRRAY RELAY
CLOSES OPENS

Figure 7.6 — Motor Start and Run Cycles
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scribed in Paragraph 8.1.1). This group includes:

« Instantaneous overcurrent start delay timer. (Program
menuitem 16; described in Paragraphs 8.5.3and7.1.3.1.)

» Jam start delay timer. (Program menu item 24; described
in Paragraph 8.10.3.)

¢ Underload start delay timer. (Program menu item 28;
described in Paragraphs 8.11.3 and 7.1.3.4.)

Disabling the motor start transition (time) function (item 38)
cancels any transition time, but these timers, if used, continue
to operate independently of the duration of the start cycle. (See
Paragraph 8.15 for details.)

7.2.2 Run Cycle — Once the transition occurs, the motor’s run
cycle is initiated and the message “RUN” is displayed. The run
cycle continues until the monitored motor current level falls
below 5% of its full-load amperes setpoint (item 42) at which
point a stop is declared and the IQ-1000 Ii returns to the
“READY -- 3” or stop mode. (See Figure 7.6.)

The run cycle is another normal motor operating state. Protec-
tion functions with run delays are active in this state once the
start delay has expired. The primary function of run delays is
to prevent nuisance tripping. These are:

e Ground fault run delay timer. (Program menu item 13;
described in Paragraph 8.4.3.)

e Jam run delay timer. (Program menu item 25; described
in Paragraphs 8.10.4 and 7.1.3.5.)

e Underload run delay timer. (Program menu item 29;
described in Paragraphs 8.11.4 and 7.1.3.4.)

¢ Phase unbalance alarm run delay timer. (Program menu
item 31; described in Paragraph 8.12.2.)

Keep in mind that run delays become enabled only after the
start delay for that function has timed out. The actual run delay
begins timing only after a transient trip condition occurs. (See
Paragraph 8.1.)

7.2.3 Stop Cycle — When the monitored motor current level
falls below 5% of the full-load amperes setpoint (program
menu item 42), the stop cycle begins. When the 1Q-1000 Il is
in the stop cycle, it can be in the Program mode, Ready mode,
or any trip mode.

When the anti-backspin delay time function (item 41) is used,
it is initiated along with the stop cycle. The anti-backspin
function prevents a start cycle’s initiation until the user-se-
lected setpoint time elapses. (The Trip Relay and/or Auxiliary
Trip Relay is used in this instance to prevent a motor start. See
Paragraph 8.17 for more details.)

A second function also affects the stop cycle. This is the starts
per time allowed function (program menu item 33). It prevents
a motor from being restarted once the user-selected setpoint,
in number of starts pera given time, is reached. (Here again the
Trip and/or Auxiliary Trip Relay prevents the restart.) Only
when the time allowed for starts count function’s setpoint (item
34) has elapsed can a start cycle be initiated (see Paragraph
8.14).

7.3 AC Line Interruptions — The IQ-1000 il operates in a
controlled and predictable manner during incoming AC line
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interruptions. The events flow chart shown in Figure 7.7 lists
the predictable events which occur during various AC line
interrupts for a typical motor. The chart assumes a complete,
or nearly complete, loss of AC line power.

Study the figure and note that at least 3 AC cycles must occur
before any of the following events occur. What occurs is either
the 1Q-1000 |l initiates a power-down condition or the main
contactor drops out. As indicated in the figure, the factors
which determine which of the conditions occur are:

¢ The loading of the IQ-1000 II’s power supply at that time
¢ The type of contactor being used

In either case, if AC power remains off, eventually the 1Q-1000
Il initiates a “power-down condition”. In this case the micropro-
cessor has lost intelligence due to the low voltage condition
and will perform a power-up reset when power is restored.

NOTE

The 1Q-1000 II will display the message “THINKING” for
approximately three seconds after the unit is powered up.
The motor is not being protected during this time and will not
be allowed to start if the unit is in Mode 2 operation (see
Paragraph 8.20).

7.4 Control Signal Wiring — The IQ-1000 Il communicates
with the motor, contactor, and the associated machine or
process through the following means:

» Discrete inputs from devices such as pushbuttons or relay
contacts

e Qutputs, in the form of relay contacts

Each of these topics is discussed separately in the following
subparagraphs.

Additionally, there are other sensing inputs from the optional
ground fault transformer and current transformers. (These are
not discussed here.)

The following two inputs are available and may optionally be
used:

e REMOTE INPUT (terminal 8 on rear of unit). This input is
used either to externally reset from a trip condition, to
initiate a trip condition, or to detect a motor stop (see
Paragraph 8.22).

¢ INC SEQUENCE (terminal 10 on rear of unit). This input
affects the incomplete sequence report back function
(program menu item 40) associated with the transition
operation (see Paragraphs 7.2.1 and 8.16 for details).

7.4.1 Discrete Inputs — The discrete input terminals, if
used, accept user-supplied 120 VAC from field devices such
as switches, pushbuttons, relay contacts, etc. The IQ-10001l’'s
input contacts must remain closed for a minimum time of 17
cyclesin order for the new state to be reliably sensed by the 1Q-
1000 [l. This duration allows a distinction to be made between
electrical noise and the actual 50/60 Hz signal. The character-
istics of the circuits associated with these inputs are listed in
Table 7.A.
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(AC supply line interruption occurs: '

Did less than 3 complete
AC cycles elapse?

Normal operation continues.
Motor current levels monitored.

Variables are:

1. Drop-outtime of different contactors varies
from 4 to 20 or more cycles.

2. Loading of the IQ-1000 II's power supply
— especially to alphanumeric display.

Depending on
variable factors
listed at right,
one of the
following
events occurs:

' '

4 thru 10 cycles elapse. 6 thru 10 cycles elapse.

Depending on the type used, the main contactor may drop out The IQ-1000 Il detects the AC power loss, and:
before the IQ-1000 il is affected by the loss. If this occurs, one
of the following will occur:

1. Ifatripis detected before power loss, it will
be retained on power-up.

1. If AC power is restored before the 1Q-1000 1l is affected,
. 2. It performs power-up reset and returns to
the contactor can reclose, and the motor can continue -
. the ready mode awaiting a new start con-
running. dition

2. IfAC poweris not restored before the IQ-1000 i is affected
by the loss, a power-up reset will be initiated and the
system will be ready for another start'.

'Iif AC power is restored, the contactor does not automatically reclose until start pushbutton is depressed.

Figure 7.7 — AC Interrupt Events Flow Chart
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DANGER

When planning discrete input wiring, ensure that the leak-
age current to the input terminals does not exceed 10 mA.
50/60 Hz leakage currents can be excessive when discrete
input signals are derived from certain control devices or
input devices are separated from the IQ-1000 Il by long wire
runs. An example of this dangerous situation could involve
the remotely located contacts of aprogrammable controller’s
output module. These could have a leakage greater than
10.0 mA. Excessive leakage currents can cause spurious
signals at the 1Q-1000 II's discrete input terminals. These
may interfere with the start and run cycles’ motor se-
quences. Erratic sequences may cause personal injury or
equipment damage.

Table 7.A
DISCRETE INPUT CIRCUIT CHARACTERISTICS

Characteristic Specification
Input voltage 120 VAC ONLY
Opto isolation 1500 volts
Input impedance 26K ohms
Input current drain 4.5 mA
(ON)
Input current drain 10.0 mA
(OFF, max.)

7.4.2 Output Contacts — The 1Q-1000 II's output contacts
correspond to the externally accessible terminals of the inter-
nal relays, as shown in Figure 7.8. These are all rated as:

e 240 VAC at 10 amperes (resistive)
e 30 VDC at 10 amperes (resistive)

The Trip, Transition, and Auxiliary Trip Relays are discussed
throughout Section 8, but especially in Paragraphs 8.14 thru
8.20.2. Also, see Paragraph 3.2 for the Auxiliary Trip Relay.

7.5 Wiring Considerations — A suitable wiring plan that
shows the interconnections between the 1Q-1000 Il and the
associated machine or process must be developed by the
user. This paragraph contains information needed by the
application engineer who is developing a specific wiring plan.
A typical example of a wiring plan is shown in Figure 7.9.

All wiring must be in conformance with the National Electrical
Code as well as any other applicable state and/or local codes.

7.5.1 Wire Routing and Wire Types — When routing wires
between the starter and the associated machine or process
equipment, follow these guidelines:

Guideline 1 — Do not route the control or RTD conductors
through the high-voltage compartment of the motor starter. If
it is necessary to do so, consult Westinghouse Electrical
Components Division for specific instructions.

Guideline 2 — Separate the lower voltage (120 VAC) from the
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higher voltage (440 VAC, or higher) conductors as much as
possible. In general, maintain a minimum distance of 1.5 ft. (45
cm) between the two types.

Guideline 3 — Any low-voltage control wiring routed out of the
motor starter cabinet should be at least #14 AWG stranded
copper wire.

Guideline 4 — The wiring between the IQ-1000 ll and the RTD
Module should be at least #14 AWG stranded copper, 3-
conductor shielded cable.

Guideline 5 — The wiring between the RTD Module and the
RTDs in the motor must be #18 AWG, 3-conductor shielded
cable.

7.5.2 RTD Wiring — If the optional RTD Module is used,
each RTD must be wired as shown in Figure 7.10. Also, note
the following requirements:

e Use 10-ohm copper, 100-ohm platinum, 100-ohm nickel,
or 120-ohm nickel RTDs. The Universal RTD Module is
DIP switch selectable to read any of these types of RTDs.

e Unused RTD inputs on the RTD Module shouid be wired
together. For example, if MW5 and MW6 are unused,
MWS5 terminals 13, 14, and 15 should be wired to each
other and MW terminals 17, 18 and 19 should be wired
together.

» The interconnecting cable between the RTD Module and
the RTD must have the cable’s shield connected to the
RTD Module ONLY. Cut the shield short at the RTD end
and use shrink tubing or electrical tape to insulate it.

¢ When making connections between the RTD Module and
an RTD that has only two leads, connect two of the
interconnecting cable’s leads to one of the RTD’s leads
(see Figure 7.10). Make this connection as close to the
motor as possible. Tie the third interconnecting lead to the
remaining RTD lead.

» When making connections between the RTD Module and
athree lead RTD, connect the shield and drain wire to the
RTD Module terminal as shown in Figure 7.10.

7.5.3 Grounding — The IQ-1000 il should be connected as
follows to ensure proper operation:

» Connect the ground side of the control power transformer
to terminal 7 of the 1Q-1000 il.

e Connect a #14 AWG wire between terminal 5 and the
main ground bus of the system. Do NOT connect termi-
nals 5 and 7 together. The ground connecting terminal 5
to the system ground bus must be a non-current carrying
ground.

e Connect one side of the CTs to the system ground.
System noise may disrupt the IQ-1000 |1 if the CTs are tied
to a current carrying ground.

The sizing and type of insulation for the AC supply line and the
grounding electrode conductor must be in conformance with
the National Electrical Code.
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Figure 7.8 — 1Q-1000 il Rear Panel Terminals

The 1Q-1000 II's circuit boards are conformal-coated to with-
stand environmental contaminants. However, special precau-
tions may be required for extremely dirty or corrosive environ-
ments (consult Westinghouse Electrical Components Divi-
sion).

7.6 Environmental Considerations — Consideration must’
be given to the location of the IQ-1000 Il enclosure in the plant.
The unit operates within an ambient range between 0 to 70°C
(32 to 158°F) with a humidity factor of 95% non-condensing.
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Section 8

PROGRAMMING THE 1Q-1000 Il AND

SET POINT DESCRIPTION

8.0 General — This section contains information needed
by an application engineer to organize the setpoint values for
a specific IQ-1000 Il so that they may be easily entered. Thirty-
eight separate functions are provided. (See Table 8.A which
acts as a quick locator alphabetized listing.) It is strongly
recommended that all the setpoints be determined, recorded
and verified before any entry is begun. For assistance, a S\et
Point Record Sheet is included to act as a permanent record
of the set point values for an individual application (see Table
8.B). Copies of it should be made and stored in a number of
locations, including the enclosure containing the IQ-1000 .

Not all setpoint functions and associated values or settings
may be required by a given IQ-1000 II application. In such
cases, make one of the following notations on the Record
Sheet.

e Place N/A or some other notation in the space if the
function/value has no effect on operation. (For example,
winding temperature, when there is no RTD Module.)

» Write in the value required to disable the function. (Spe-
cific instructions on disabling set point functions are given
in the following descriptions.)

A copy of a correctly filled-in Set Point Record Sheet must be
given to the individual responsible for value entry. The IQ-1000
Il displays its setpoint functions in a fixed sequence that is
duplicated on the Set Point Record Sheet. Thus, the sheet
minimizes programming time. (Specific entry procedures are
described in Paragraph 4.3.)

NOTE
Unless specifically stated otherwise, it can be assumed that
when operating conditions are greater than the user-se-
lected setpoint, the function is initiated.

8.1 Start and Run Delays — Start and run delays are used
with many of the protection functions of the IQ-1000 1l to aid in
starting and keeping the motor running. Attention should be
paid to the units of different delays due to the varying require-
ments for different types of protection.

8.1.1 Start Delays — Start delays (start lockout delays)
disable their related protection functions to prevent transient
motor conditions during the motor inrush period from creating
a trip.

All start delays are tied to the transition cycle in one respect
only. The beginning of most start delays are initiated by the 1Q-
1000 Il declaring a start; the only exceptions are the instanta-
neous overcurrent and ground fault functions which react in
line cycles instead of seconds. Once a start is declared, start
delays may time out before or after the 1Q-1000 Il has
transitioned to the run state depending on the type of protec-
tion. If a trip condition during a start is maintained past the end
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of the start delay, a trip may occur, never allowing the IQ-1000
Il to transition to the run mode. See section 7.2 for a description
of start, run and stop cycles.

The start delays provided in the 1Q-1000 I are as follows:
e Ground Fault Start Delay — in line cycles
¢ Instantaneous Overcurrent Start Delay — in line cycles
e Jam Start Delay — in seconds
¢ Underload Start Delay — in seconds

8.1.2 Run Delays — Run delays are used to provide a time-
based filter on transient trip conditions which might cause
nuisance tripping.

The run delay is initiated by a transient trip condition occurring
after the associated start delay has timed out. Once the run
delay has begun, the trip condition must be maintained for the
full length of the run delay. If at any time the condition goes
away and then returns, the run delay is reset. The trip condition
must remain present for the full length of the run delay time to
initiate a trip.

The fastest response for a function with both start and run
delays is found by adding the two programmed delays to-
gether. This would be the response time if the trip condition
were detected at any point during the start delay.

The run delays provided in the 1Q-1000 Il are as follows:
e Ground Fault Run Delay — in cycles
e Jam Run Delay — in seconds
¢ Underload Run Delay — in seconds
¢ Phase Unbalance Alarm Run Delay — in seconds

8.2 Setpoint item 1, Operating Modes — One of two dif-
ferent operating modes may be selected by the user. One
mode is used when the IQ-1000 Il is protecting a motor or being
tested using a three-phase current source. A second mode is
used when the IQ-1000 Il is being tested or programmed using
a single-phase current source.

In all cases where three-phase current is being monitored by
the 1Q-1000 I, the three-phase mode must be selected. The
three-phase mode is displayed in the Program mode as:

3 PHASE

Whenin the Program mode, pressing either the Raise or Lower
pushbutton causes the display to toggle between “3 PHASE”
and “1 PHASE” messages.

In cases where the 1Q-1000 Il is to be tested, and the only
available test method is using a single-phase current source,
then the single-phase test mode must be selected. The single-
phase test mode is displayed in the Program mode as:
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1 PHASE

When the single-phase test mode is selected, most of the 1Q-
1000 Il protective features can be tested. The Phase Unbal-
ance alarm and trip features, however, can only be tested with
a three-phase current source. In single-phase test mode, the
phase unbalance protection feature is disabled.

When the operating mode function is displayed, it will toggle
between the following two messages:

3 PHASE 1 PHASE
This menu item is numbered 1 in Table 8.B.

8.3 Setpoint ltem 2, RTD Monitoring — Assuming that
optional RTDs are used, and the optional RTD Module is
installed, the 1Q-1000 Il is capable of monitoring the operating
temperatures at three key motor locations. Both trip and alarm
setpoints are available for the three placement areas. These
are the motor’s:

¢ Stator windings
e Motor bearings
¢ Load bearings

If the optional RTD Module is notused with the 1Q-10001l, there
is no need to enter these values.

Ifthe RTD Module is installed with no RTDs connected, the IQ-
1000 Il will display a “~” for each RTD. This same display is
used for shorted or open RTDs. However, all unused RTD
Module terminals should be jumpered, as described in Para-
graph 5.3.2. All valid RTD readings will dispiay a numeric
value.

NOTE
If an RTD Module is not connected or is connected improp-
erly, all RTD information will be removed from the metering

display.

Setpoint item 2 determines whether the temperatures dis-
played from the RTDs are in degrees F or degrees C. Pressing
either the Raise or Lower pushbutton causes the display to
toggle between the following messages:

RTDINF
RTDINC

The temperature range displayed is from 32-390°F, and
from 0-199°C. The 1Q-1000 I software calculates all
temperatures using degrees C and then displays the value
in degrees C or degrees F, depending on setpoint item 2.
When degrees C is selected, displayed RTD values are
incremented in one degree steps. If degrees F is selected,
RTD values increment in either one or two degree steps
(this is due to rounding off the conversion calculations for
display purposes; accuracy of the RTD setpoints is not
affected).

8.3.1 Setpoint ltems 3 and 7, Stator Winding Tempera-
ture —The 1Q-1000 Il is capable of monitoring the tempera-
ture of a motor's stator windings and using this data to
determine the motor protection curve.
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Table 8.A

ALPHABETIZED FUNCTION LISTING

Function Paragraph
Anti-backspin delay 8.17
Auxiliary temperature (alarm) 8.3.4
Auxiliary temperature (trip) 8.3.4
Current transformer ratio 8.28
Differential trip on remote input 8.22
Frequency (50/60 Hz) 8.19
Full-load amperes 8.18
Ground fault run delay 8.4.3
Ground fault start delay 8.4.2
Ground fault trip level 8.4.1
Incomplete sequence 8.16
Instantaneous overcurrent enable/disable 8.5.1
Instantaneous overcurrent start delay 8.5.3
Instantaneous overcurrent % FLA 8.5.2
I?T alarm level 8.8
12T reset 8.9
Jam alarm level 8.10.1
Jam run delay 8.10.4
Jam start delay 8.10.3
Jam trip level 8.10.2
Locked-rotor current 8.6.1
Locked-rotor time (stall time) 8.6.2
Load bearing temperature (alarm) 8.3.3
Load bearing temperature (trip) 8.3.3
Manual reset 8.9
Motor bearing temperature (alarm) 8.3.2
Motor bearing temperature (trip) 8.3.2
Motor stop on remote input 8.22
Operating modes 8.2
Operations count reset 8.14.3
Phase unbalance alarm 8.12.1
Phase unbalance run delay 8.12.2
Phase unbalance trip 8.13
Reset on remote input 8.22
Reset Disable 8.22
Reversing/Non-Reversing 8.21
Run time reset 8.14.4
Starts allowed 8.14.1
Time (for starts) allowed 8.14.2
Transition current level 8.15.1
Transition time 8.15.2
Trip/transition on time out 8.15.3
Trip relay mode 1 8.20.1
Trip relay mode 2 8.20.2
Trip on remote input 8.22
Ultimate trip 8.7
Underload alarm level 8.11.1
Underload run delay 8.11.4
Underload start delay 8.11.3
Underload trip level 8.11.2
Winding temperature (alarm) 8.3.1
Winding temperature (trip) 8.3.1
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Individual setpoint values can be selected for both trip and
alarm conditions. These settings apply to all winding RTDs.
The function is displayed in the program menu as:

WD T xxx
WD A xxx

Here the letters T and A represent trip and alarm, respectively.
The letters xxx represent the user-chosen value. These pro-
gram menu items are numbered 3 and 7 in Table 8.B.

The ranges of available setpoint values are:

Trip: 0-199°C / 32-390°F
(in 1°C increments)
Alarm:  0-199°C / 32-390°F

(in 1°C increments)

8.3.2 Setpoint items 4 and 8, Motor Bearing Tempera-
ture — The 1Q-1000 [ is capable of monitoring two motor
bearing RTDs.

Individual setpoints can be selected and entered for both trip
and alarm conditions. The function is displayed in the program
menu as:

MB T xxx
MB A xxx

Here the letters T and A represent trip and alarm, respectively.
The letters xxx represent the user-chosen value. These menu
items are numbered 4 and 8 in Table 8.B.

The ranges of available setpoint values are:

Trip: 0-199°C / 32-390°F
(in 1°C increments)
Alarm:  0-199°C/ 32-390°F

(in 1°C increments)

8.3.3 Setpoint items 5 and 9, Load Bearing Temperature —
The 1Q-1000 1 is capable of monitoring two of the motor’s load
bearing temperatures.

Individual setpoints can be selected and entered for both trip

and alarm conditions. The function is displayed in the program
menu as:

LB T xxx
LB A xxx

Here the letters T and A represent trip and alarm, respectively.
The letters xxx represent the user-chosen value. These menu
items are numbered 5 and 9 in Table 8.B.

The ranges of available setpoint values are:

Trip: 0-199°C/ 32-390°F
(in 1°C increments)
Alarm:  0-199°C/ 32-390°F

(in 1°C increments)

8.3.4 Setpoint ltems 6 and 10, Auxiliary Temperature —
The IQ-1000 Il is capable of monitoring one auxiliary tempera-
ture.

Individual setpoints can be selected and entered for both trip
and alarm conditions. The function is displayed in the program
menu as:

AX T xxx
AX A xxx

Here the letters T and A represent trip and alarm, respectively.
The letters xxx represent the user-chosen value. These menu
items are numbered 6 and 10 in Table 8.B.

The ranges of available setpoint values are:

Trip: 0-199°C / 32-390°F
(in 1°C increments)
Alarm:  0-199°C / 32-390°F

(in 1°C increments)

The auxiliary RTD can be used to monitor a separate tempera-
ture, such as motor case temperature.

8.4 Ground Fault — The 1Q-1000 [I’s ground fault function
provides protection against excessive ground leakage cur-
rents. Use of this function requires an external 50:5 ground
fault current transformer to be installed in the application. The
turns ratio assumed by the IQ-1000 Ii is always 50:5. This
setpoint function can only be applied to a grounded system, as
described in Paragraph 7.1.6.

There are three distinct setpoints associated with this function.
These are:

e Trip level (in primary amperes)
e Start delay (in cycles)
* Run delay (in cycles)

Assuming a ground fault transformer is being used, all three of
these setpoint functions must be “used” in the IQ-1000 Il. The
delay functions can be defeated by setting the start delay to 1
line cycle and the run delay to O line cycles. If no ground fault
current transformer is connected, these setpoints are ignored
and no ground fault protection is provided.

NOTE

If the run delay is set to 0, trips may occur at a lower current
level than specified due to the sampling used in maintaining
the high speed response of this function.

8.4.1 Setpoint item 11, Ground Fault Trip Level — The lQ-
1000 Ii has a selectable ground fault trip level above which a
trip will occur after the specified start and run delays. The set
point is defined in amperes. The ground fault trip level is
displayed in the program menu as:

GF xx

Here the letters xx represent the user-determined current level
above which a trip condition occurs. This menu item is num-
bered 11 in Table 8.B.

The range of available setpoint values is:

Trip: 1-12 amperes

(in 1 ampere increments)

8.4.2 Setpoint item 12, Ground Fault Start Delay — The
IQ-1000 Il provides a start lockout delay to allow the ground
current that can be generated by power factor correction
capacitors during starting to clear. The application of a start
delay is described in Paragraph 8.1.1.
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The ground fault start delay function is displayed in the
program menu as:

GFSD xx

Here the letters xx represent the user-determined delay,
which, when reached, allows a trip condition to be initiated.
This menu item is numbered 12 in Table 8.B.

The range of available set point values is:

Start delay: 1-20 AC line cycles
(in 1 cycle increments)

8.4.3 Setpoint item 13, Ground Fault Run Delay — ThelQ-
1000 1l provides a run delay to prevent momentary distur-
bances in the system from causing a nuisance trip. The
application of a run delay is described in Paragraph 8.1.2. \

The ground fault run delay function is displayed in the program
menu as:

GFRD xx

Here the letters xx represent the user-determined delay,
which, when reached, allows the trip condition. This menuitem
is numbered 13 in Table 8.B.

The range of available setpoint values is:

Run delay: 0-10 AC line cycles
(in 1 cycle increments)

** Disable setting for GFRD — 0 cycle **

8.5 Instantaneous Overcurrent Protection — ThelQ-1000
II's instantaneous overcurrent function monitors motor current
on a continuous basis. It requires no more than two line cycles
to detect a trip condition. Because of the magnitudes of current
that can be seen in an instantaneous overcurrent, no run delay
is provided.

There are three distinct setpoints associated with this function.
These are:

¢ |nstantaneous overcurrent enable/disable

¢ |nstantaneous overcurrent trip level (in percent of peak
full-load amperes)

¢ Instantaneous overcurrent start delay (in cycles)

(Paragraph 7.1.3.1 details those application conditions in-
volved in selecting the appropriate value.)

8.5.1 Setpoint ltem 14, Instantaneous Overcurrent Enable/
Disable — The instantaneous overcurrent (I0C) can be dis-
abled for applications where current in excess of 1600% of full-
load amps can occur in normal operation.

The display will toggle between the following two messages:
I0C ON 10C OFF

If the I0C OFF message is displayed when leaving Program
mode, the I0C set points will be ignored and an IOC trip will
never be acknowledged. This menu item is numbered 14 in
Table 8.B.

8.5.2 Setpoint item 15, Instantaneous Overcurrent Trip
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NOTE

When I0OC OFF is selected, the IOC trip level (menu item
15) and 10C start delay value (menu item 16) will have a
“~” displayed next to them in the Program Display.

Level in % Full-load Amperes — The IQ-1000 Il provides
an instantaneous overcurrent trip level in percent of the peak
full-load amps. This provides the fastest response possible
when a fault condition occurs.

NOTE
The chosen setpoint value must be equal to, or higher, than
1.6 times the locked-rotor current ratio (provided by the
motor manufacturer).

NOTE
For the 10C trip level to be effective, set it below your fuse
interrupting rating or your contactor withstand rating.

The instantaneous overcurrent function, in percent of full-load
amperes, is displayed in the program menu as:

10C xxxx

Here the letters xxxx represent the user-determined level,
which, when reached, allows a trip condition. This menu item
is numbered 15 in Table 8.B.

The range of available setpoint values is:

Trip: 300-1600%
of full-load amperes
(in 1% increments)

NOTE

When I0C OFF (setpoint item 14) is selected, the I0C trip
level will have a “~” displayed next to it in the Program
Display.

NOTE
When IOC trips occur, the displayed metered values will
normaily not reflect the actual fault current. This is due tothe
averaging used to calculate the display value.

8.5.3 Setpoint item 16, Instantaneous Overcurrent Start
Delay — The 1Q-1000 |l provides a start delay to allow the
unit to ride through the first cycles of inrush current during
starting. The application of a start delay is described in Para-
graph 8.1.1. (For more details on the motor’s start and stop
cycles, refer to Paragraph 7.2.)

The instantaneous overcurrent start delay setpoint function is
displayed in the program menu as:

I0CSD xx

Here the letters xx represent the user-determined delay.



IQ-1000 i ’

TD 17297

This menu item is numbered 16 in Table 8.B.
The range of available setpoint values is:

Delay: 1-20 AC line cycles
(in 1 cycle increments)

8.6 Locked-Rotor Protection — Two 1Q-1000 Il functions
operate together to specify a point on the motor damage curve.
These trip condition components are:

e Locked-rotor current (in percent of full-load amperes)
o |ocked-rotor time or stall time (in seconds)

This current level and time, when reached, create a locked-
rotor trip condition

(More information on how these setpoint functions affect the
motor protection curve is contained in Paragraphs 7.1.3.2 and
7.1.4)

NOTE

The locked-rotor current and the maximum allowable stall
time values must be obtained from the motor manufacturer.

CAUTION
The rotor temperature protection algorithm uses the locked-
rotor current and the maximum allowable stall time values
to calculate the rotor protection curve. Incorrectly chosen
set point values for these functions can result in excessive
rotor temperatures and eventual motor damage.

8.6.1 Setpoint item 17, Locked-Rotor Current — The
locked-rotor current value specified by the motor manufacturer
is the current a motor will draw if the rotor is stalled. This set
point along with the stall time defines the thermal capacity of
the motor.

The locked-rotor current function is displayed in the program
menu as:
LRC xxxx

Here the letters xxxx represent the level determined by the
motor manufacturer. This menu item is numbered 17 in Table
8.B.

The range of available setpoint values is:

Current: 300-1200%
of full-load amperes
(in 1% increments)

8.6.2 Setpoint item 18, Locked-Rotor Time (Stali Time) —
The maximum allowable stall time function specifies the amount
of time a locked-rotor condition can be maintained before
damage is done to the motor. This value is supplied by the
manufacturer and is used in conjunction with the locked-rotor
current.

The stall time setpoint function is displayed in the program
menu as:
LRT xx

Here the letters xx represent the maximum aliowable time
determined by the motor manufacturer. This menu item is
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numbered 18 in Table 8.B. The range of available setpoint
values is:

Time: 1-60 seconds
(in 1 second increments)

8.7 Setpoint item 19, Ultimate Trip — The ultimate trip
function defines the current level above which a trip will
eventually happen. This value represents an asymptotic line
on the motor damage curve below which the motor will never
be damaged.

This setpoint is used when RTDs are not employed to define
the level above which the I?T accumulator will start to migrate
toward a trip. If a service factor is supplied with the motor, it can
be multiplied times the full-load amp rating to give the maxi-
mum ultimate trip level. For example, a motor with a 1.25
service factor can use an ultimate trip level of 125 percent of
full load. (Paragraph 7.1.3.3 describes application consider-
ations related to value selection.)

Some possible reasons for using a conservative approach to
set the ultimate trip below 100% are:

* When ambient temperatures above 40°C are anticipated
and the optional RTD Module is not used in the applica-
tion. (Environmental temperature considerations are dis-
cussed in Paragraph 7.1.3.6.)

¢ When the motor is properly rated, yet additional safety is
critical for the application.

CAUTION
If the ultimate trip set point value is above 100% and the
motor does not have a service factor rating higher than 1,
motor damage can result.

The uitimate trip function is displayed in the program menu as:
UTC xxx

Here the letters xxx represent the user-determined percent of
full-load amperes for the ultimate trip level. This menu item is
numbered 19 in Table 8.B.

The range of available setpoint values is:

Trip: 85-125%
of full-load amperes
(in 1% increments)

8.8 Setpoint Item 20, I’T Alarm — The I°T alarm function
refers to the current-squared multiplied-by-time algorithm dis-
cussed at Paragraph 3.2.2. The accumulated I?T is directly
proportional to the rotor temperature. The I?T trip is a level
selected in percent of the [T trip value. This gives the user
some idea of how close to a trip the 1Q-1000 ii is since the I°T
trip point is derived from the programmed motor parameters
and maintained internally. (The maximum rotor temperature
trip point is explained in Section 3.)

This function also determines when the I2T trip condition canbe
reset, as described in Paragraph 8.9. The closer to 100% the
alarm is set, the sooner the motor can be restarted; however,
the motor inrush may create another trip if the motor has not
been allowed to cool.
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The 12T alarm function is displayed in the program menu as:
IPTA xxx

Here the letters xxx represent the user-entered percent, at
which level the alarm condition is initiated. This menu item is
numbered 20 in Table 8.B.

The range of available setpoint values is:

Alarm: 60-100%
of the I2T trip level
(in 1% increments)

** Disable setting for 1°TA — 100% of trip **

The T alarm level is explained on the Help screen as I°T
ALARM LEVEL IN % 12T TRIP. The actual trip level is calcu-
lated by the 1Q-1000 Il internally, as discussed in Paragraph
3.2.2.

NOTE
The 12T accumulator is cleared every time the IQ-1000 Il is
placed in Program mode. This can be used to clear an I’T
trip without waiting for the motor to cool.

8.9 Setpoint item 21, I*T Reset Function — The reset
function allows either manual or automatic resetting from a
locked rotor oran 12T trip. In the automatic mode, the 1Q-1000
Il will reset an 12T trip after the 1T accumulator has cooled
below the I2T alarm level discussed in Paragraph 8.8 or is
cleared in Program mode.

In the manual mode, an I2T trip must be reset by the userin one
of three ways after the I°T accumulator has cooled below the
12T alarm level. One is to push the Reset button on the 1Q-1000
Il operator's panel. The second is to set the remote input
setpoint to the reset mode (menu item 46) and apply 120 VAC
across terminals 8 and 9 on the back of the IQ-1000 ii. The third
way to reset an [?T trip is to issue a command over the
communications port from a host computer.

With this function, either MAN RST or AUTO RST must be
selected for every application. Pressing either the Raise or
Lower pushbutton causes the display to toggle between the
two following messages:

MAN RST

This menu item is numbered 21 in Table 8.B.

AUTO RST

8.10 Jam Functions — The IQ-1000 !l provides a jam func-
tion for initiating an alarm or a trip for mechanical failures in a
driven load. (More information on the jam functions is given in
Paragraph 7.1.3.5.)

There are four distinct setpoints associated with the jam
function. These are:

e Alarm level (in % FLA)
o Trip level (in % FLA)

e Start delay (in seconds)
e Run delay (in seconds)

8.10.1 Setpoint item 22, Jam Alarm Level — Thejamalarm
level set point function specifies the current level above which
an alarm condition is initiated (this level is measured as a
percent of full-load amperes).
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The jam alarm level setpoint function is displayed in the
program menu as:

JMA xxxx

Here the letters xxxx represent the user-entered percent of full-
load amperes. This menu item is numbered 22 in Table 8.B.

The range of available setpoint values is:

Alarm: 100-1200%
of full-load amperes
(in 1% increments)

** Disable setting for JMA — 1200% **

If the jam alarm level is not disabled, it should be set at a value
below the jam trip level (setpoint item 23).

8.10.2 Setpoint item 23, Jam Trip Level — The jam trip
level set point function specifies the current level above which
a trip condition is initiated (this level is measured as a percent
of full-load amperes).

The jam trip level setpoint function is displayed in the program
menu as:

JMT xxxx

Here the letters xxxx represent the user-entered percent of full-
load amperes. This menu item is numbered 23 in Table 8.B.

The range of available setpoint values is:

Trip: 100-1200%
of full-load amperes
(in 1% increments)

** Disable setting for JMT — 1200% **

8.10.3 Setpoint item 24, Jam Start Delay — The 1Q-1000 I
provides a start delay to allow high inertia loads to be acceler-
ated over a long period of time without a nuisance trip. The
application of a start delay is described in Paragraph 8.1.1. The
jam start delay function is displayed in the program menu as:

JAMS xx

Here the letters xx represent the number of seconds selected
to block out the jam function. This menu item is numbered 24
in Table 8.B.

The range of available setpoint values is:

Start delay: 0-60 seconds
(in 1 second increments)

** Disable setting for JAMS — 0 seconds **

8.10.4 Setpoint Item 25, Jam Run Delay — The 1Q-1000 Ii
provides a jam run delay to allow for heavy loads which are
loaded and unloaded, such as a conveyer belt drive. The
application of a run delay is described in Paragraph 8.1.2.

The jam run delay function is displayed in the program menu

as:
JAMR xxx

Here the letters xxx represent the user-selected delay, at
which time the trip occurs. This menu item is numbered 25 in
Table 8.B:
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Table 8.B
SET POINT RECORD SHEET ‘
ProgramDate Control Schematic
Unit ID/Starter Type W. Order #
MotorHP Mfgr. Serial Volts
FLA LRA Stall Time AccelTime
SF RTD Type Other
Item Program Menu Display*2 Selected Set Point Ranges Set Point
No. Value Selection Disable Value
0 S VER XX
SOFTWARE VERSION NUMBER? N/A N/A
1 X PHASE Toggles between
SINGLE PHASE TEST MODE OR 1 PHASE and
THREE PHASE PROTECTION MODE 3 PHASE
2 RTDIN X Toggles between
RTD TEMP IN DEGREES F OR DEGREES C RTD IN F and
RTDINC
3 WD T XXX 0-199°C / 32-390°F
WINDING TEMP TRIP IN DEGREES (1°incre.)
4 MB T XXX 0-199°C / 32-390°F
MOTOR BEARING TRIP IN DEGREES (1°incre.)
5 LB T XXX 0-199°C / 32-390°F
‘LOAD BEARING TRIP IN DEGREES (1°incre.)
6 AX T XXX 0-199°C / 32-390°F
AUXILIARY TRIP IN DEGREES (1°incre.)
7 WD A XXX 0-199°C / 32-390°F
WINDING TEMP ALARM IN DEGREES (1° incre.)
8 MB A XXX 0-199°C / 32-390°F
MOTOR BEARING ALARM IN DEGREES (1°incre.)
9 LB A XXX 0-199°C / 32-390°F
LOAD BEARING ALARM IN DEGREES (1°incre.)
10 AX A XXX 0-199°C / 32-390°F
AUXILIARY ALARM IN DEGREES (1°incre.)
11 GF XX 1-12 amps 12
GROUND FAULT TRIP LEVEL IN AMPS (1 amp. incre.)
12 GFSD XX 1-20 AC
GROUND FAULT START DELAY IN CYCLES cycles (1 cycle incre.)
13 GFRD XX 0-10 AC 0
GROUND FAULT RUN DELAY IN CYCLES cycles (1 cycle incre.)
14 10C XX Toggles between I0C OFF
ENABLE OR DISABLE INSTANTANEOUS 10C ON and
OVERCURRENT FUNCTION 10C OFF displays
15 I0C XXXX 300-1600%
INSTANTANEOUS OVERCURRENT (1% incre.)
IN % FLAS
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Table 8.B
SET POINT RECORD SHEET
(Cont'd)
item Program Menu Display"? Selected Set Point Ranges Set Point

No. Value Selection Disable Value

16 I0CSD XX 1-20 cycles
INSTANTANEOUS OVERCURRENT START (1 cycle incre.)
DELAY IN CYCLES

17 LRC XXXX 300 to 1200%
LOCKED ROTOR CURRENT IN % FLA (1% incre.)

18 LRT XX 1-60 sec.
MAXIMUM ALLOWABLE STALL TIME (1 sec. incre.)
IN SECONDS

19 UTC XXX 85-125%
ULTIMATE TRIP CURRENT IN % FLA (1% incre.)

20 IPTA XXX 60-100% 100
I’T ALARM LEVEL IN % I2T TRIP (1% incre.)

21 MAN RST* Toggles between

AUTO RST* MAN RST and AUTO

AUTO OR MANUAL I°T RESET RST displays

22 JM A XXXX 100-1200% 1200
JAM ALARM LEVEL IN % FLA (1% incre.)

23 JM T XXXX 100-1200% 1200°
JAM TRIP LEVEL IN % FLA (1% incre.)

24 JAMS XX 0-60 sec.
JAM START DELAY IN SECONDS (1 sec. incre.)

25 JAMR XXX 0-240 sec. 240
JAM RUN DELAY IN SECONDS (1 sec. incre.)

26 UL A XX 0-90% 0
UNDERLOAD ALARM LEVEL IN % FLA (1% incre.)

27 UL T XX 0-90% 0
UNDERLOAD TRIP LEVEL IN % FLA (1% incre.)

28 ULSD XXX 0-100 sec.
UNDERLOAD START DELAY IN SECONDS (1 sec. incre.)

29 ULRD XX 1-10 sec. 1
UNDERLOAD RUN DELAY IN SECONDS (1 sec. incre.)

30 PU A XX 10-50% 50¢
PHASE UNBALANCE ALARM LEVEL (1% incre.)

31 PURD XXX 0-240 sec.
PHASE UNBALANCE ALARM RUN DELAY (1 sec. incre.)
IN SECONDS

32 I*T TRIP* Toggles between

2 SEC* I°T TRIP and

2 SECOND DELAY OR I?T TRIP 2 SEC displays
ON PHASE UNBALANCE

33 ST/T XX 1-10 starts/ 1
STARTS PER TIME ALLOWED time (incre. of 1)
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Tabie 8.B
SET POINT RECORD SHEET
(Cont’d)
item Program Menu Display':2 Selected Set Point Ranges Set Point
No. Value Selection Disable Value
34 T/ST X 0 to 240 minutes 0
TIME ALLOWED FOR STARTS COUNT duration (1 minute
IN MINUTES incre.)
35 OP COUNT* Toggles between OP COUNT
RST OCNT* OP COUNT and
RESET FOR OPERATIONS COUNTER RST OCNT
36 RUN TIME* Toggles between RUN TIME
RST RT* RUN TIME and
RESET FOR RUN TIME RST RT
displays
37 TRNC XXX 50-150% 150
MOTOR START TRANSITION CURRENT (1% incre.)
LEVEL IN % FLA
38 TRNT XXX 0-240 sec. 0
MOTOR START TRANSITION TIME (1 sec. incre.)
IN SECONDS
39 TRN TOUT* Toggles between TRN TOUT
TRP TOUT* TRN TOUT and TRP
TRANSITION OR TRIP ON TIME OUT TOUTdisplays
40 INSQ XX 1-60 sec.
INCOMPLETE SEQUENCE REPORT BACK (1 sec. incre.)
TIME IN SECONDS
41 ABKS XXX 0-600 sec. 0
ANTI-BACKSPIN DELAY TIME
IN SECONDS
42 FLA XXXX 10-3000 amps
FULL-LOAD AMPS (1 amp incre.)
43 FREQ 50* Toggles between
FREQ 60* FREQ 50 and FREQ
50 OR 60 HERTZ LINE FREQUENCY 60 displays
44 MODE 1+ Toggles between
MODE 2¢ MODE 1 and MODE 2
TRIP MODE 1 — TRIP RELAY
ENERGIZES ON TRIP CONDITION*
TRIP MODE 2 — TRIP RELAY
ENERGIZES ON POWER UP AND
DE-ENERGIZES ON TRIP CONDITION*
45 NON REV* Toggles between
REV* REV and NONREV
REVERSING OR NONREVERSING displays
STARTER
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Table 8.B
SET POINT RECORD SHEET
(Cont’d)

Item Program Menu Display™" 2 Selected Set Point Ranges Set Point
No. Value Selection Disable Value
46 REM RST* Toggles between

REM TRIP* REM TRIP, REM RST,
DIF TRIP* DIF TRIP, MTR STOP
MTR STOP*
RST DBL*
REMOTE INPUT — RST FOR REMOTE
RESET — TRIP FOR REMOTE TRIP — DIF
TRIP FOR DIFFERENTIAL TRIP — MTR STOP
FOR MOTOR STOP DETECTION — RST DBL
FOR RESET DISABLE
47 MAX XXX* Toggles between
4-20 MA MAX OUTPUT — 100 FOR 100 MAX100, MAX125,
PERCENT FLA — 125 FOR 125 PERCENT MAX%I2T and
FLA — %I2T FOR PERCENT 12T TRIP — MAXWRTD displays
WRTD FOR MAXIMUM WINDING RTD TEMP
48 AUX XXXX Toggles between ALL,
TRIP STATE FOR AUX TRIP RELAY 10C, 12T, GFLT,
JAM, UL, MBT,
LBT, WT and
REV displays*
49 TRIP XXX Toggles between TRIP TRIP CNT
RESET FOR NUMBER OF TRIPS CNT and TRIP
RST displays*
50 MAX XXX Toggles between MX R-DBL
RESET FOR MAXIMUM VALUES MX R-EBL, MX RESET
and MX R-DBL
displays*
51 XXX PGM Toggles between
ENABLE UNIT TO BE PROGRAMMED WHILE RUN PGM and
MOTOR IS RUNNING STOP PGM
52 X/5 XXXX Available CT
CT RATIO — X TURNS TO 5 turns:5 ratios are:
10, 20, 25, 40, 50, 75,
100, 125, 150, 200,
250, 300, 400, 500,
600, 800, 1000, 1200,
1500, 2000, 2500,
3000, 4000
NOTES:

1. The letters X used here represent the setpoint variables.

2. Press the Help pushbutton to initiate the help display of the complete message shown here. The display scrolls right to left.

w

Westinghouse should refer to the specific software version number installed in the 1Q-1000 1.

o O b

. One of these choices must be selected.

. Set start and run delays to maximum values to disable trip/alarm functions.

. 10C trip setting should be lower than your Fuse Interrupting Rating or your Contactor Withstand Rating.

. The software version number is used by Westinghouse. There is no selection associated with it. All correspondence with
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The range of available setpoint values is:

Run delay: 0- 240 seconds
(in 1 second increments)

8.11 Underload Functions — The IQ-1000 II's underload
functions initiate an alarm or a trip condition if the motor’s
driven load drops below a selected value for a selected time.
(More information about underload is given in Paragraph
7.1.3.4.)

There are four distinct setpoints associated with the underload
function. These are:

e Alarm level (in % FLA)

e Trip level (in % FLA)

o Start delay (in seconds)
* Run delay (in seconds)

8.11.1 Setpoint item 26, Underioad Alarm Level — The
underload alarm level function specifies the current level at
which the IQ-1000 Il alarm contacts change state because of
a reduced current.

The underioad alarm level setpoint function is displayed in the

program menu as:
ULA xx

Here the letters xx represent the alarm level in percent of full-
load amperes. This menu item is numbered 26 in Table 8.B.

The range of available setpoint values is:

Alarm: 0-90%
of full-load amperes
(in 1% increments)

** Disable value for ULA — 0% of full-load amps **

If the underload alarm level is not disabled, it should be set at
a value above the underload trip level (setpoint item 27).

For example, if the underload trip level is set at 80% of full load
amperes, the underload alarm level should be set to some
value between 81% to 90% of full load amperes. This ensures
that an alarm indication will be present before a trip condition
is reached.

8.11.2 Setpoint item 27, Underload Trip Level — The
underload trip level function specifies the current level at which
the 1Q-1000 li assumes the motor lost its load and trips the
motor off line.

The underload trip level setpoint function is displayed in the
program menu as:

ULT xx

Here the letters xx represent the trip level in percent of full-load
amperes. This menu item is numbered 27 in Table 8.B.

The range of available setpoint values is:

Trip: 0-90%
of full-load amperes
(in 1% increments)

** Disable value for ULT — 0% of full-load amps **
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8.11.3 Setpoint item 28, Underload Start Delay — The Q-
1000 Il provides a start delay to allow a motor to be started
while unloaded and to reach full speed before the load is
applied. The application of a start delay is described in Para-
graph 8.1.1.

The underload start delay function is displayed in the program
menu as:

ULSD xxx

Here the letters xxx represent the user-selected delay, at
which time the trip occurs. This menu item is numbered 28 in
Table 8.B.

The range of available setpoint values is:

Delay: 0-100 seconds
(in 1 second increments)

8.11.4 Setpoint item 29, Underload Run Delay — The IQ-
1000 !l provides a run delay for varying loads such as a power
factor corrected motor which is run at very light loads intermit-
tently. The application of a run delay is discussed in Paragraph
8.1.2.

The underload run delay function is displayed in the program
menu as:

ULRD xx

Here the letters xx represent the underload run delay. This
menu item is numbered 29 in Table 8.B.

The range of available setpoint values is:

Run delay: 1-10 seconds
(in 1 second increments)

8.12 Phase Unbalance Functions — ThelQ-10001I’s phase
unbalance functions monitor the AC line for a possible phase
unbalance condition of the actual motor currents.

There are two distinct setpoints associated with this function.
These are:

e Alarm level (in % unbalance)
¢ Run delay (in seconds)

Exceeding these two setpoints, however, does not cause a trip
condition. (The functions described in Paragraph 8.13 control
the phase unbalance trip condition.)

(Keep in mind that unbalance-detection factors are also incor-
porated into the I°T protection aigorithm. Should the calculated
negative sequence current become too high due to a combina-
tion of excessively high current levels and/or a phase unbal-
ance condition, the 1Q-1000 Il will trip as a locked-rotor trip.)

8.12.1 Setpoint ltem 30, Phase Unbalance Alarm Level —
The phase unbalance alarm level specifies the point where an
out-of-balance phase condition initiates an alarm condition.
The alarm level is in percent of unbalance, calculated by
comparing the ratio of the negative sequence current to the
positive sequence current (see Paragraph 3.2.2 for more
details). If the negative sequence is 10% of the positive
sequence, there is a 10% unbalance between |, |, and | ...
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The phase unbalance alarm setpoint function is displayed in
the program menu as:

PU A xx

Here the letters xx represent the phase unbalance alarm level
above which an alarm condition exists. This menu item is
numbered 30 in Table 8.B.

The range of available setpoint values is:

Alarm: 10%-50%
of unbalance
(in 1% increments)

** Disable setting for PU A — 50% unbalance **
(Same level as a phase loss trip; see Paragraph 8.13.)

NOTE
If a phase unbalance alarm is active and the unbalance
condition is removed, the alarm is reset automatically.

8.12.2 Setpoint ltem 31, Phase Unbalance Alarm Run
Delay —TheIQ-10001l provides a run delay to allow for power
system voltage variations which could cause short term unbal-
ance conditions. The application of a run delay is described in
Paragraph 8.1.2.

The phase unbalance alarm run delay function is displayed in
the program menu as:

PURD xxx

Here the letters xxx represent the user-selected delay, at
which time the alarm is initiated. This menu item is numbered
31in Table 8.B.

The range of available setpoint values is:

Delay: 0-240 seconds
(in 1 second increments)

8.13 Setpoint ltem 32, Trip/Delay Phase Unbalance Func-
tion — A phase unbalance trip condition is defined as the
negative sequence being equal to half of the positive sequence
or a 50% phase unbalance (see Section 3 for more details).

The phase unbalance protection function provides a choice
between (1) initiating a trip 2 seconds after the phase unbal-
ance level is reached and (2) disabling this function to wait on
an I2T trip. The set 2-second delay on phase unbalance is
necessary to prevent nuisance tripping associated with mo-
mentary disturbances in the system.

Waiting on the I2T trip allows the motor to run until the last
possible minute before tripping for critical applications where
the motor must keep running as long as possible. One such
application would be a chemical process which, if stopped,
would ruin the material in the process.

With this function, one of these two choices must be selected
for every application. Pressing either the Raise or Lower
pushbutton causes the display to toggle between the two
following messages:

FTTRIP 2SEC

This menu item is numbered 32 in Table 8.B.
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8.14 Starts, Time Functions — Two separate setpoint func-
tions control the number of motor starts allowed within a given
period of time. These are:

o Starts (number of starts per time period allowed)
¢ Time period allowed (for those starts)

Should the user-specified number of motor starts exceed the
set point within the specified time period, any further start
cycles are prevented until the oldest start is returned.

These functions must be “used” in the sense that the user must
always make a set point entry for both. However, by following
the procedures described below, they can, in effect, be dis-
abled.

NOTE
The number of starts is cleared every time the IQ-1000 il is
placed in the Program mode. This can be used to clear a
starts/exceeded trip.

8.14.1 Setpoint ltem 33, Starts Allowed — The starts (per
time) allowed setpoint function specifies the maximum number
of motor starts permitted (within a given period). If this set point
is reached, an alarm condition will appear with the message
“STEX XXX onthe display. STEX stands for “starts exceeded”
and the XXX is the number of minutes the user must wait
before the oldest start is restored. if the motor is stopped while
this message is on the screen, the alarm will become a trip and
the motor cannot be started until the oldest start is returned.

All starts, including aborted starts, are counfed by this function.

The starts allowed setpoint function is displayed in the program
menu as:

ST/T xx

Here the letters xx represent the user-selected maximum
number of allowed starts. This menu item is numbered 33 in
Table 8.B.

The range of available setpoint values is:

Starts: 1-10 starts
(within the time period)

This function can be indirectly disabled, thereby permitting an
unlimited number of starts (see Paragraph 8.14.2 for details).
If this function is indirectly disabled, any entry (1 thru 10) would
be acceptable.

8.14.2 Setpoint item 34, Time Allowed — The time allowed
(for starts) setpoint function specifies the duration in which the
maximum number of starts may occur. Each start has a “life
span” equal to the time allowed setpoint. This means every
start that is used wili not be returned until it has been iogged for
the duration of this setpoint. This function works like a sliding
window and will return starts in the same pattern they were
used.

The setpoint is programmed in minutes in the Program mode.
In the Protection mode, the display indicates the minutes
remaining in the time period.

The time allowed setpoint function is displayed in the program
menu as:
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T/ST x

Here the letter x represents the user-selected time period in
which the maximum number of starts is allowed. This menu
item is numbered 34 in Table 8.B.

The range of available setpoint values is:

Time: 0-240 minutes
(in 1 minute increments)

** Disable setting for T/ST — 0 minutes **

By entering 0 minutes, the time allowed function is, in effect,
disabled. Additionally, this entry disables the starts allowed
function (item 33), thereby permitting an unlimited number of
starts over any time period.

NOTE
When the time per allowed starts is set to 0, items 21 and
22 in Table 4.A will be displayed as “—” to denote this
function is disabled.

8.14.3 Setpoint item 35, Operations Counter Reset — The
operations counter can be reset to zero while the 1Q-1000 Il is
in the Program mode. If RST OCNT is the last message
displayed while in Program mode, the operations counter will
be set to zero when the keyswitch is placed in the Protection
mode.

The display will toggle between the following two messages:
OP COUNT RST OCNT

As an example, this feature is useful for resetting the opera-
tions count after preventive maintenance has been performed
on the motor.

This menu item is numbered 35 in Table 8.B.

8.14.4 Setpoint ltem 36, Run Time Reset — The run time
can be reset to zero while the 1Q-1000 i is in the Program
mode. If RST RT is the last message displayed while in the
Program mode, the run time will be set to zero when the key-
switch is placed in the Protection mode.

The display will toggle between the following two messages:
RUN TIME RSTRT

This feature is useful for resetting the run time after, for
example, preventive maintenance has been performed on the
motor.

This menu item is numbered 36 in Table 8.B.

8.15 Motor Start Transition — The IQ-1000 il provides a
relay which can be set to energize on certain current levels or
timing delays. User-programmmed setpoints are required for
the transition current level (item 37), the transition time (item
38), and action to take on transition time out (item 39). This
transition relay can be used to control:

o Soft-start type motor starts

* [ow- and high-voltage reduced voitage motor starters

 Any type of clutch between the motor and the driven load.
(The clutch will be engaged after the motor attains the
desired speed.)
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8.15.1 Setpoint ltem 37, Motor Start Transition (Current
Level) — The motor start transition (current level) function
specifies the current level below which the 1Q-1000 II’s transi-
tion relay will be energized. The current level is measured as
a percent of full-load amperes.

The primary transition function is based on current. The
transition time (item 38) is used as a backup in case the motor
stalls during starting. When 30% of full load is detected in any
phase by the IQ-1000 I, a start is declared. The normal inrush
currents of a motor (even a solid-state starter with the voltage
phased back) will exceed any of the allowable transition
current levels immediately. If the current in any phase falis
below the transition level within the transition time, the transi-
tion relay is energized and will remain so until a stop or trip
condition occurs (see Figure 8.1). Once a start has occurred,
the current must go above the transition level within 8 line
cycles or an immediate transition may be initiated.

The motor start transition setpoint function is displayed in the
program menu as:

TRNC xxx

Here the letters xxx represent the user-selected current level
below which point the transition relay will be energized. This
menu item is numbered 37 in Table 8.B.

The range of available setpoint values is:

Current: 50-150%
of the full-load amperes rating
(in 1% increments)

If the transition relay is not used, the transition current should
be set to the maximum setting of 150%

8.15.2 Setpoint item 38, Motor Start Transition (Time) —
The motor start transition (time) specifies the maximum dura-
tion, in seconds, of the motor’s start or transition cycle. The
transition time is used as a backup timer only when the IQ-1000
Il has not transitioned on current. If this happens, the 1Q-1000
I will force a transition or create a transition trip depending on
the trip/transition set point (item 39).

(For more details on the motor’s start and run cycles, refer to
Paragraph 7.2.)

The motor start transition (time) setpoint function is displayed
in the program menu as:

TRNT xxx

Here the letters xxx represent the user-selected duration of the
start or “transition” cycle. This menu item is numbered 38 in
Table 8.B.

The range of available setpoint values is:

Time: 0-240 seconds
(in 1 second increments)

** Disable setting for TRNT — 0 seconds **

If the transition relay is not used (as in across the line starts),
the transition current (item 37) should be set to a maximum
(150%) and the transition time to 0 seconds to force an
immediate transition (see Figure 8.1). However, if the transi-
tion current setpoint is set to a minimum to force the 1Q-1000
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I to transition on time, the transition relay can be used as a
generic timer controlled by the transition time. Care must be
taken to insure the current will never fall below 50% (minimum
transition current level setpoint) before the transition time
elapses.

8.15.3 Setpoint Item 39, Trip/Transition on Time Out Func-
tion — The IQ-1000 | allows the user two alternatives when
the transition time (item 38) expires before a transition on
current is made. One alternative is to force the transition and
energize the transition relay as shown in Figure 8.1. The other
"ig to create a transition trip to shut down the motor as in Figure
8.1. Atransitiontrip will generate amessage of “TRANS” onthe
display.
With this function, pressing either the Raise or Lower pushbutton
causes the display to toggle between the messages:

TRN TOUT TRP TOUT
This menu item is numbered 39 in Table 8.B.

8.16 Setpoint item 40, Incomplete Sequence Time — The
incomplete sequence time (in seconds) operates in conjunc-
tion with the incomplete sequence terminals on the rear of the
1Q-1000 li (terminals 9 and 10, see Figure 8.3). As the IQ-1000
Il enters the RUN mode, the incomplete sequence timer starts
its count. If the timer runs out (i.e., the time programmed at
menu item 40 expires) before 120 VAC has been received
across terminals 9 and 10, then the 1Q-1000 Il will generate a
trip condition and will display the message “INC SEQ.” If 120
VAC is received atterminals 9 and 10 before the timer runs out,
the 1Q-1000 Il will acknowledge the signal, and the 120 VAC is
no longer monitored. The timing cycle of events is shown in
Figure 8.2.

One common use of this report back is with auxiliary contacts
on a contactor to make sure that it closed. For example, it could
be used in a conveyer belt line, where two motors are control-
ling segments in the conveyer line. If using an1Q-1000 | on the
first motor, a signal could be input into the 1Q-1000 | to ensure
that the second motor on the conveyer line has started (i.e., the

contactor has closed).

In another example, the report-back timer could be used in an
application having an oil pump and a compressor. By wiring the
oil pump control circuit into the incomplete sequence contacts,
the 1Q-1000 1l can verify that the pump is running when the
compressor is running. If the report-back contacts do not see
120 VAC from the pump before the timer runs out, the com-
pressor will be shut off.

The incomplete sequence report-back function is displayed in
the program menu as:

INSQ xx

Here the letters xx represent the incomplete sequence timer
duration. This menu item is numbered 40 in Table 8.B.

The range of available setpoint values is:

Time: 1-60 seconds
(in 1 second increments)

NOTE
This function is disabled from the factory with jumpers from
terminals 4 to 10 and 6 to 9. If using this function, remove
the two jumpers.

8.17 Setpoint Item 41, Anti-backspin Delay — The anti-
backspin delay function prevents a motor restart for the dura-
tion of the user-specified time.Timing begins concurrently with
a trip or stop condition. This function guards against any
attempt to start the motor while it is rotating in a reverse
direction, as may be caused with certain types of loads. A
typical example is the backspin of a pump and motor caused
by the descent of a column of water after pumping is termi-
nated.

The anti-backspin delay feature can also be used for special
motors that must sit idle for a time before being restarted. For
example, many air-conditioning motor manufacturers recom-
mend that their motors not be restarted for one minute after

TRANSITION LEVEL

MOTOR =~  — — & — — — — =
CURRENT
o START |
| |
ACTIVE }
TRANSITION |
TIMER
OFF |
A |
ACTIVE
INCOMPLETE
SEQUENCE TIMER ™ > 0-60 SEC =~ [=——
OFF
ACTIVE
120 VAC REPORT BACK
TERMINALS 9 - 10 ON iQ-1000 i MUST OOCUR BEFORE
OFF INCOMPLETE SEQUENCE TIMER EXPIRES.

Figure 8.2 — Incomplete Sequence Timing
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CAUTION

they have been turned off, to ensure that the motor has
stopped. In a case like this, the 1Q-1000 I could be pro-
grammed for 60 seconds to prevent the motor from being
restarted until the timer runs out.

The anti-backspin delay function is displayed in the program
menu as:

ABKS xxx

Here the letters xxx represent the user-specified duration. This
menu item is numbered 41 in Table 8.B.

The range of available setpoint values is:

Time: 0-600 seconds
(in 1 second increments)

** Disable setting for ABKS — 0 seconds **

8.18 Setpoint item 42, Full-load Amperes — The full-load
amperes function specifies the maximum continuous RMS
current that can be permitted in a motor stator.This value is
determined by the motor manufacturer’s full-load ampere
rating at unity service factor.

Proper performance of the IQ-1000 li is directly dependent
upon this user-entered variable. The full load ampere func-
tion is used in conjunction with the current transformer ratio
(item 39) to scale the incoming currents into a per unit basis for
calculation and then again to display metered values of cur-
rent.
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Many of the IQ-1000 II’s protection functions, including the
motor temperature protection algorithm, use the full-load
ampere setpoint value to calculate trip points. If the user
enters an incorrectly determined setpoint, motor damage
can result.

NOTE
When in the run mode, the run-monitor percent of fuli-load
current (monitor menu items % 1,, %l;, % 1) is established
by the full-load amperes setpoint function.

The full-load amperes function is displayed in the program
menu as:

FLA xxxx

Here the letters xxxx represent the manufacturer's recom-
mended full-load amperes specification for the motor. This
menu item is numbered 42 in Table 8.B.

The range of available setpoint values is:

Current: 10-3000 amperes
(in 1 ampere increments)

This function must be programmed into the 1Q-1000 II.
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8.19 Setpoint item 43, Frequency — The IQ-1000 Il may
operate from either a2 60 Hz or 50 Hz AC line. A selection must
be made by means of the 50/60 Hz line frequency function.
There are no hardware settings necessary.

The 50/60 Hz line frequency function is displayed in the
program menu as:

FREQ 50 FREQ 60

With either of these two displays showing, pressing either the
Raise or Lower pushbutton causes the other to appear.

This menu item is numbered 43 in Table 8.B.

NOTE
Selecting the wrong frequency can create an opto error trip
if voltage is applied to the Remote Input terminal (8) or the'
Incomplete Sequence terminal (10).

8.20 Setpoint item 44, Trip Relay Modes — One of two
different Trip Relay reaction modes may be selected by the
user in response to a number of operating conditions. These
are:

Mode 1: Trip Relay is de-energized normally and energizes
during a trip condition

Mode 2: Trip Relay is energized normally and de-energizes
during a trip condition or loss of AC control power

One of these two selections must be made for each applica-
tion. The selection depends on the desired effect of an AC
power loss on an application, as described in Paragraphs
8.20.1 and 8.20.2.

8.20.1 Mode 1 — When Trip Mode 1 function is selected, the
Trip and Auxiliary Trip Relays will energize only on a trip and
auxiliary trip condition, respectively. The Trip/Auxiliary Trip
Relays are in the de-energized state when any of the following
conditions occur:

e When AC line power to the IQ-1000 Il is lost or interrupted

e When certain 1Q-1000 Il hardware — such as a blown
fuse or failed power supply — experiences an internal
failure

¢ During normal motor run operations
 During the normal AC power-up sequence

The Trip/Auxiliary Trip Relays are only energized when a trip/
auxiliary trip condition(s) is/are detected. The user should tie
to the normally-closed contacts for normal operation.

The advantage of this setting is that the application’s motor can
continue to operate even though the 1Q-1000 Il has shut
down.This situation could occur in those cases where the
continuation of the process or running of the machine is more
important than the immediate protection of the motor.

NOTE
It is the application engineer’s responsibility to choose the
NO/NC pair of Trip Relay and Auxiliary Trip Relay contacts
to properly enable the motor contactor.

The Trip Mode 1 function is displayed in the program menu as:

MODE 1

In this case, pressing either the Raise or Lower pushbutton
causes the MODE 2 display to appear.

This menu item is numbered 44 in Table 8.B.

8.20.2 Mode 2 — When Trip Mode 2 function is selected, the
Trip and Auxiliary Trip Relays energize after power up initial-
ization (approximately 6 seconds) and de-energize on a trip/
auxiliary trip condition. The Trip/Auxiliary Trip Relays are inthe
energized state when any of the following conditions occur:

¢ After the normal AC power-up sequence
¢ During normal motor run operations

The Trip/Auxiliary Trip Relay(s) is/are de-energized when a
trip/auxiliary trip condition is/are detected. The user should tie
to the normally-open contacts for normal operation.

The advantage of this setting is that the application’s motor is
turned off when the IQ-1000 Il stops operating. Here the
continuation of the process or running of the machine is seen
to be less valuable than the protection of the motor.

NOTE
It is the application engineer’s responsibility to choose the
NO/NC pair of Trip Relay and Auxiliary Trip Relay contacts
to properly enable the motor contactor.

The Trip Mode 2 function is displayed in the program menu as:
MODE 2

In this case, pressing either the Raise or Lower pushbutton
causes the MODE 1 display to appear.

This menu item is numbered 44 in Table 8.B.

8.21 Setpointitem 45, Reversing/Non-reversing Starter —
The reversing/non-reversing starter function specifies the type
of starter actually used in the application.

The reversing/non-reversing starter is displayed as one of the
following in the program menu:

REV NON REV

With either of these two displays showing, pressing either the
Raise or Lower pushbutton causes the other to appear. This
menu item is numbered 45 in Table 8.B.

This function must be properly selected and entered accord-
ing to application requirements. If non-reversing is selected
and the motor is reversed, a phase reversal trip will occur and
the message “PH REVRS” will be displayed.

8.22 Setpoint item 46, Trip/Reset/Differential Trip/Motor
Stop on Remote Input — The trip/reset/differential trip on
remote input function specifies which one of three available
ways the REMOTE INPUT (terminal 8 on the back of the IQ-
1000 Ii) will function. The remote input must be a 120 VAC
signal.

Inthe trip (REM TRIP) mode, the 1Q-1000 I will generate a trip
and display the message “REMOTE” on the display. If the
Reset button is pushed or a reset command sent over INCOM,
the trip will reset only if voltage has been removed from
terminal 8.
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When this function is placed in the reset (REM RST) mode, the
IQ-1000 Il will perform a reset according to the present mode
of the unit. For example, if the unit is in the Program mode, it
will return to the top of the program list. If the unit is in the
Protection mode, it will display the status of the motor. This
reset function will react in the same manner as pushing the
Reset pushbutton.

in the differential trip (DIF TRIP) mode, the IQ-1000 i will
generate a trip and display the message “DIF TRIP” on the
display. If the Reset button is pushed or a reset command sent
over INCOM, the trip will reset only if voltage has been
removed from terminal 8.

In this case, the normally open relay of a separate, external
differential relay should be wired to the REMOTE INPUT
(terminal 8) on the rear of the IQ-1000 Il. When the external
relay detects a trip, the normally open relay will close, applying
120 VAC across terminals 8 and 9 on the back of the IQ-1000
Il. At this time, the 1Q-1000 II's trip relay will activate and the
message “DIF TRIP” will be displayed.

When the motor stop (MTR STOP) function is selected, the
1Q-1000 It will exit the “RUN” mode only when 120 VAC has
been removed from terminal 8. This feature is primarily de-
signed for applications using synchronous motors, when the
motoris used for power factor correction. In these applications,
motor current can drop to zero, causing the 1Q-1000 Il to enter
the “READY -- 3" mode. When the 1Q-1000 II enters the
“READY -- 3” mode, the anti-backspin timer is initiated and all
protection features (except for RTD temperature protection)
are disabled.

In order to operate in applications similar to the one described
above, a normally open auxiliary contact on the motor starter
or contactor should be connected to terminals 8 and 9 on the
1Q-1000 Il. When the contactor opens, 120 VAC will be
removed from these terminals. The IQ-1000 Il will only exit the
“RUN” mode after it has received a signal from the Remote
Input terminal.

Inthe reset disable (RESET DBL) mode, the Reset pushbutton
on the faceplate of the IQ-1000 Il is disabled following a trip
condition. When this mode is selected, the only way to reset the
unit following a trip is by applying 120 VAC to terminal 8 of the
1Q-1000 H. This feature can be used to prevent unauthorized
personnel from resetting the unit and restarting the motor after
atrip. This could be accomplished, for example, by connecting
a pushbutton with padlock attachment between terminals 8
and 9. Only personnel with a key to the padiock would be able
to reset the unit. The faceplate reset will operate as long as a
trip or alarm is not present —as soon as trip or alarmiis present
faceplate reset will be disabled.

When this function is displayed, it will toggle between the
following five messages:
RSTDBL REM TRIP REM RST DIF TRIP MTR STOP

This menu item is numbered 46 in Table 8.B.

8.23 Setpoint ltem 47, 4-20 mA Output Signal — The iQ-
1000 Il provides a 4-20 mA analog output signal at terminals
23 and 24 on the rear of the IQ-1000 i (see Figure 8.3). This
signal can be input into an ammeter or programmable control-
ler for external manipulation of parameters monitored by the
1Q-1000 1.

If an input device to receive the analog signal is not present,
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there is no need to enter these values.

The 4-20 mA analog output is proportional to a user-selected
parameter that is measured by the 1Q-1000 ll. The following
parameters can be selected:

(1) 100% of FullLoad Amps — the 4-20 mA signal is propor-
tional to the average of the three-phase current values,
with 100% of FLA equal to 20 mA. The 100% FLA analog
output function is displayed in the program menu as:

MAX 100

125% of Full Load Amps — the 4-20 mA signal is propor-
tional to the average of the three-phase current values,
with 125% of FLA equal to 20 mA. The 125% FLA analog
output function is displayed in the program menu as:

MAX 125

Percent 12T Trip Level — the 4-20 mA signal is propor-
tional to the percent I?T trip level, with 100% of the I?T trip
level equal to 20 mA. The percent I?T trip analog output
function is displayed in the program menu as:

MAX %I2T
Winding Temperature — the 4-20 mA signal is propor-
tional to the maximum winding RTD temperature if RTDs
are used. The winding RTD trip level (setpoint item 3) is
equal to 20 mA. The winding temperature analog output
function is displayed in the program menu as:
MAX WRTD

When this function is used, it will toggle between the following
four messages:

@)

©)

(4)

MAX 100

MAX 125

MAX %I?T
MAX WRTD

In the Program mode, pressing either the Raise or Lower
pushbutton causes the display to step through the items
displayed above.

This menu item is numbered 47 in Table 8.B.

8.24 Setpoint ltem 48, Trip State for Auxiliary Trip Relay —
The 1Q-1000 Il has one programmable form-C relay, the
Auxiliary Trip relay. This relay can be programmed to activate
only on certain trip conditions. This relay is labeled as terminals
14,15 and 16 on the rear of the IQ-1000 |l (see Figure 8.3). The
following trip states can be programmed for the Auxiliary Trip
relay:

AUX ALL — Auxiliary trip relay will change state for any trip
condition detected by the 1Q-1000 il.

AUX 10C — Auxiliary trip relay will change state only when
the 1Q-1000 II detects an Instantaneous Overcurrent trip
condition (see Paragraph 8.5).

AUX I’T — Auxiliary trip relay will change state only when the
IQ-1000 Il detects an I2T trip condition (see Paragraph 8.8).

AUX GFLT — Auxiliary trip relay will change state only when
the 1Q-1000 |l detects a Ground Fault trip condition (see
Paragraph 8.4).

AUX JAM — Auxiliary trip relay will change state only when
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the 1Q-1000 Il detects a Jam trip condition (see Paragraph
8.10).

AUX UL — Auxiliary trip relay will change state only when the
1Q-1000 Il detects an Underload trip condition (see Paragraph
8.11).

AUX MBT — Auxiliary trip relay will change state only when
the 1Q-1000 Il detects a Motor Bearing trip condition (see
Paragraph 8.3.2).

AUX LBT — Auxiliary trip relay will change state only when
the 1Q-1000 Il detects a Load Bearing trip condition (see
Paragraph 8.3.3).

AUXWT — Auxiliary trip relay will change state only whenthe
IQ-1000 Ii detects a Winding trip condition (see Paragraph
8.3.1). '

AUX REV — Auxiliary trip relay will change state only when
the 1Q-1000 li detects a Motor Reversal trip condition (see
Paragraph 8.21).

When this function is displayed in the Program mode, the
following messages can be scrolled through using the Raise
and Lower step buttons:

AUX ALL AUX UL
AUX IOC AUX MBT
AUX IPT AUX LBT
AUX GFLT AUX WT
AUX JAM AUX REV
This menu item is numbered 48 in Table 8.B.

NOTE

The Alarm relay will change state when any alarm condition
is detected by the IQ-1000 .

The Trip relay will change state when any trip condition is
detected by the IQ-1000 II.

The Auxiliary Trip relay will only change state when the
programmed trip state condition(s) has/have been de-
tected by the 1Q-1000 1.

The Trip relay on the 1Q-1000 i will always change state at’
the same time that the Auxiliary Trip relay changes state.

8.25 Setpoint item 49, Reset Number of Trips — The IQ-
1000 Il is capable of storing the number of trips for most trip
conditions. It will store the following:

Number of Locked Rotor Current/I?T trips
Number of Instantaneous Overcurrent trips
Number of Underload trips

Number of Jam trips

Number of Ground Fault trips

Number of RTD trips

Each of these items can be reset to zero while the IQ-1000 II
is in the Program mode. If the RST TRIP message is displayed
last while in the Program mode, all trip counter values will be
reset to zero when the keyswitch is placed in the Protection
mode.

The display will toggle between the following two messages:
TRIP CNT TRIP RST
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This menu item is numbered 49 in Table 8.B.

8.26 Setpoint ltem 50, Reset Maximum Values — The Q-
1000 |1 is capable of storing the following maximum values:

¢ Maximum phase current (in “RUN” cycle)
¢ Maximum winding RTD temperature

Both of these items can be reset to zero while the IQ-1000 il is
in either the Protection or Program mode. The maximum value
reset feature is displayed as one of the following in the program
menu:

MX R-DBL MXRESET MXR-EBL

These items can be displayed individually by pressing the
Raise or Lower pushbutton.

if the max reset disable (MX R—-DBL) setpoint is selected, the
IQ-1000 i will not reset any of the maximum values stored in
the 1Q-1000 II’s non-volatile memory when the keyswitch is
returned to the Protection mode.

Ifthe max reset (MX RESET) setpoint s selected, the {Q-1000
Il will reset all of the maximum values to zero when the
keyswitch is returned to the Protection mode.

If the max reset enable (MX R—EBL) setpoint is selected, the
1Q-1000 I will not reset any of the maximum values stored in
the 1Q-1000 II's non-volatile memory when the keyswitch is
returned to the Protection mode. However, each maximum
value can be reset to zero individually while it is being dis-
played on the faceplate of the IQ-1000 II. This menu selection
allows values to be reset while the motor is running.

The display will toggie between the following three messages:
MXR-DBL MXRESET MX R-EBL
This menu item is numbered 50 in Table 8.B.

8.27 Setpoint item 51, Run Program/Stop Program — This
setpoint provides the user with two options when programming
setpoints in the IQ-1000 lI. This setpoint is displayed in the
Program menu as:

RUN PGM
STOP PGM

Pressing the Raise or Lower pushbutton toggles the display
between these two options.

If RUN PGM is selected, the motor may be started and/or run
while programming the 1Q-1000 11

CAUTION

I setpoint 51 is set to RUN PGM, the motor may be started
and/or run while programming the IQ-1000 . When enter-
ing setpoints in the RUN PGM mode, all IQ-1000 il motor
protection features are disabled and the motor is unpro-
tected until the keyswitch is returned to the Protection
position.

if STOP PGM is selected, the motor must be stopped in order
to program setpoints into the [Q-1000 I1. Placing the keyswitch
to the Program position will not initiate the Program mode if the
motor is running.
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This menu item is numbered 51 in Table 8.B.

8.28 Setpoint ltem 52, Current Transformer Ratio — The
current transformer ratio function specifies the turns ratio of the
application’s current transformers.

CAUTION

Be careful when determining CT turns ratio. An improper
value can cause the 1Q-1000 |l to receive incorrect motor

current data. Motor damage couid result.

Only the firstfactor of the ratio is entered for this setpoint. Thus,
the entry of 250 represents 250:5. This value is used internally
by the 1Q-1000 II.

Available CT turns ratio setpoint values are:

10:5 100:5 400:5 1500:5
20:5 125:5 500:5 2000:5
255 150:5 600:5 2500:5
40:5 200:5 800:5 3000:5
50:5 250:5 1000:5 4000:5
755 300:5 1200:5

The CT turns ratio function is displayed in the program menu
as:
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X/5 xxx

Here the letters xxx represent the digit/digits that appear in
front of the ratio in the list above.

This item is numbered 52 in Table 8.B.

For setpoint entry purposes, refer to the application’s wiring
plan drawings for the correct CT ratio. Use the following criteria
to select a current transformer:

* For optimum metering accuracy at low loads, select a unit
which, at 100% full-load amperes, delivers from 3.5 to 4
amperes at the secondary. A CT which delivers 2.5 to 4
secondary amperes at 100% FLA is also adequate for
reliable motor protection.

o Selectthe CT which supplies as close to 3.75 amperes as
possible at 100% full-load amperes.

For example, assuming an application where the motor starter
delivers 300 full-load amperes, a 400:5 primary-to-secondary
ratio will deliver:

300 x -2

400~

This is within the recommended range of 3.5 to 4.0 amperes.
The CT ratio for this example would be 400:5.

3.75 amperes
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Section 9

TROUBLESHOOTING

9.0 General — This section is designed to assist mainte-
nance personnel carry out troubleshooting procedures. it is
divided into three general areas of information:

e Operator Panel monitoring procedures (Par. 9.1)
¢ Troubleshooting monitored equipment (Par. 9.2)
¢ Troubleshooting the IQ-1000 li (Par. 9.3)

DANGER

All maintenance procedures must be performed only by
qualified personnel who are familiar with the 1Q-1000 Il and
its associated motor and machines. Failure to observe this
warning can result in serious or fatal personal injury and/or
equipment damage.

All correspondence with Westinghouse, whether verbal or
written, should include the software version number which
appears as the first display on the program menu (item 0 in
Table 8.B).

9.1 Panel Operations — The Operator Panel performs the
following operations:

» System status message reporting (Par. 9.1.1)
e Programming setpoint values (Par. 9.1.2)

¢ Reviewing setpoint values (Par. 9.1.3)

¢ Monitoring electrical characteristics (Par. 9.1.4)

9.1.1 System Status Messages — The Display Window
provides a reporting function during the normal operation of the
IQ-100011. This group of messages is referred to as the system
status messages. Table 9.A lists the normal operation report-
ing messages.

9.1.2 Programming Setpoints — The Operator Panel, its
controls and the keyswitch are used to enter setpoint values.
See Paragraph 4.3 for a detailed procedure to enter or modify
setpoint values.

9.1.3 Reviewing Setpoints — All 52 setpoints can be re-
viewed while the IQ-1000 li is in the Run mode — even when the
motor is actually running.

To review setpoints in the Run mode, press the Set Points
pushbutton once to enable the Program menu. At this time the
Step Up or Step Down pushbuttons can be used to step
through the Program menu in either direction to the desired IQ-
1000 1l function. (The program menu is listed as Table 8.B)

9.1.4 Monitoring Characteristics — The run-monitor menu
allows maintenance personnel/operators to observe selected
operating parameters associated with the motor and motor
starter. A listing and description of these electrical character-
istics is contained in Table 9.B.

The metering functions are averaged over time to give stability
to the readings presented. As a resuit, the retained metering
function data may be data which occurred up to one second
before the trip occurred. This is in contrast to the instantaneous
response of certain trip conditions such as:

¢ |nstantaneous overcurrent
e Ground fault

Because the instantaneous overcurrent function is actuated
within one line cycle of the trip condition occurring, the frozen
trip values for the phase currents will not reflect the actual
current value that caused the trip.

Table 9.A
SYSTEM STATUS MESSAGES
(Normal Operational Reporting)
Display Complete Help Message Description
READY -- X READY TO START MOTOR — Indicates motor can be started.
READY -- 1 SINGLE PHASE MODE
READY -- 3 THREE PHASE MODE
START ATTEMPTING TO START MOTOR Displayed during motor start cycle.
RUN MOTOR IS RUNNING Indicates normal condition when motor is
running with no alarm or trip condition.
This message is displayed after a transi-
tion has occurred.
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Table 9.B
. RUN-MONITOR MENU DISPLAYS
Display Complete Help Message Description

N XXX PHASE A CURRENT IN AMPS Actual AC line motor current

Iy XXX PHASE B CURRENT IN AMPS

I XXX PHASE C CURRENT IN AMPS

Is XX GROUND FAULT CURRENT IN AMPS Actual ground current

%1, XXX PERCENT FULL LOAD CURRENT PHASE A The percents of the actual monitored

%l XXX PERCENT FULL LOAD CURRENT PHASE B current (in amps)

%l, XXX PERCENT FULL LOAD CURRENT PHASE C

WT1 XXX WINDING TEMP 1 IN DEGREES Reading from RTD connected to
terminals 1,2, 3

WT2 XXX WINDING TEMP 2 IN DEGREES Reading from RTD connected to
terminals 4,5, 6

WIT3 XXX WINDING TEMP 3 IN DEGREES Reading from RTD connected to
terminals 7. 8, 8

WT4 XXX WINDING TEMP 4 IN DEGREES Heading from RTD connected to
terminals 10, 11, 12

*WT5 XXX WINDING TEMP 5 IN DEGREES Reading from RTD connected fo

- terminals 13, 14, 15
WTE XXX WINDING TEMP 6 IN DEGREES Reading from RTD connected to
’ terminals 17, 18, 19

MBT1 XXX MOTOR BEARING TEMP 1 IN DEGREES Reading from RTD connected to
terminals 20, 21, 22

MBT2 XXX MOTOR BEARING TEMP 2 IN DEGREES Reading from RTD connected to

. ! terminals 23, 24, 25
LBT1 XXX LOAD BEARING TEMP 1 IN DEGREES Reading from RTD connected to

’ terminals 286, 27, 28
*LBT2 XXX LOAD BEARING TEMP 2 IN DEGREES Reading from RTD connected to

' terminals 29, 30, 31

*AUXT XXX AUXILIARY TEMP IN DEGREES

OCNT XX OPERATION COUNT The number of motor starts logged
since unit went into service, or since
the counter has been reset

RT X RUN TIME IN HOURS Total motor run time, as accumulated
by the 1Q-1000 Il, to date from the
first time AC power was applied, or
since the counter has been reset

RMST XX REMAINING STARTS Number of starts remaining before
motor will not be allowed to start.

This is the remainder of OCNT
minus actual starts.

OST XXX TIME LEFT ON OLDEST START IN MINUTES This is the remaining time allowed for
count (in minutes) function (program
menu item 34). If the motor starts/time
is exceeded, this is the time which
must elapse before a restart is possible.

IMX XXXX HIGHEST PHASE CURRENT SINCE LAST Highest phase current monitored by

RESET 1Q-1000 1l since last reset (see setpoint
item 50, Table 8.B)
. WTMX XXX HIGHEST WINDING TEMP SINCE LAST RESET Highest winding temperature monitored
by IQ-1000 I since last reset (see set-
point item 50, Table 8.B)
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Table 9.B (cont’d)
RUN-MONITOR MENU DISPLAYS
Display Complete Help Message Description
T XX NUMBER OF I?'T TRIPS SINCE LAST RESET Number of respective trips since last
I0C XX NUMBER OF IOC TRIPS SINCE LAST RESET reset (see setpoint item 49, Table 8.B).
UL XX NUMBER OF UL TRIPS SINCE LAST RESET
JAM XX NUMBER OF JAM TRIPS SINCE LAST RESET
GF XX NUMBER OF GF TRIPS SINCE LAST RESET
RTD XX NUMBER OF WINDING TEMP TRIPS SINCE
LAST RESET
ICM XXX ADDRESS ON THE INCOM NETWORK Address of device if on IMPACC
communications network
% 1°T XXX PERCENT OF I?T TRIP LEVEL Percent of I2T trip level as calculated
by the IQ-1000 II. At 100%, the
1Q-1000 Il will initiate an 12T trip.
*Values in the shaded area are not displayed if the Universal RTD Module is not connected or is improperly connnected.

9.2 Troubleshooting IQ-1000 Il Monitored Equipment — If
the monitored equipment malfunctions, certain troubleshoot-
ing information can be used to assist in localizing the problem.
When a malfunction occurs, the Operator Panel displays
specific messages relating to alarm or trip conditions. The
unit's monitoring abilities provide valuable information, which
are divided into two categories:

e Alarm conditons (Par. 9.2.1)
* Trip conditons (Par. 9.2.2)

9.2.1 Alarm Conditions — An alarm condition occurs when
one of the electrical characteristics exceeds its programmed
setpointvalue. Note, however, that some alarm characteristics
must exceed the setpoint value for a programmed time value
before the alarm condition occurs.

When this condition happens, the red Alarm LED lights, and a
message appears in the Display Window to assist with the
isolation process.

DANGER

Troubleshooting procedures at times involve working in
equipment areas where potentially lethal voltages are
present. Personnel must exercise extreme caution to avoid
injury, including possible fatal injury.

External devices connected to the IQ-1000 II’s Alarm relay can
be used to give additional warning.

Alarm conditions all have the following in common:

¢ The IQ-1000 II's Alarm relay is energized when the
condition occurs.

¢ The form C relay contacts (available at terminals 17, 18,
and 19) are brought out from the Alarm relay.

¢ The condition is automatically cleared if the characteristic
causing the condition falls to or below the setpoint. At this
time the Alarm LED and Alarm relay reset.

NOTE
The Alarm relay will change state when any alarm condition
is detected by the 1Q-1000 .
The Trip relay will change state when any trip condition is
detected by the 1Q-1000 |l
The Auxiliary Trip relay will only change state when the
programmed trip state condition(s) has/have been de-
tected by the 1Q-1000 Il (see Paragraph 8.24).
The Trip relay on the 1Q-1000 Il will always change state at
the same time that the Auxiliary Trip relay changes state.

All possible alarm conditions are listed in Table 9.C. Related
probable causes and solutions are also shown.

9.2.2 Trip Conditions — A trip condition is a situation that
changes the state of the Trip relay and, in some cases, the
Auxiliary Trip relay, thereby causing the main contactor to
open and the motor to stop running. These conditions fall into
two groups:

e When the selected characteristics are greater than the
programmed setpoint values (including, in some cases, a
time setpoint), a trip condition occurs. The red Trip LED
lights, and a message appears in the display window to
assist the operator.

¢ The IQ-1000 Il may also detect a malfunction. These may
be external to the control — such as a broken report-
back signal wire from the machine or process. There also
are conditions which may be internal to the control —
such as an opto-coupler failure (see Paragraph 9.3).

NOTE
The STEX alarm is conditional. While the motor is running,
it is an alarm. If the motor is stopped, it becomes a trip.

Trip conditions have these characteristics in common:

* A picture of the metering functions just prior to the occur-
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rence of a trip is stored in memory and can be recalled by
pressing the Step Up or Step Down pushbuttons to step
through the run-monitor menu. The order of the electrical
characteristics displayed is identical to the listing in Table
9.B.

The display window automatically alternates between the
last run-monitor menu or program menu item displayed
and the trip condition’s cause. If two trip conditions occur
atthe same time, the display alternates between the menu
item and the cause of each trip.

The internal Trip (and, in some cases, Auxiliary Trip) relay
is actuated when the condition occurs.

The form C relay contacts (terminals 11, 12, and 13) are
brought out from the Trip relay. (Auxiliary Trip relay
contacts are terminals 14, 15 and 16; see Figure 9.1).

The trip condition must be manually reset by using the
Reset pushbutton. The remote reset input (terminal 8),
REMOTE INPUT, or INCOM command can also be used
to reset the trip condition.

NOTE

The picture of the metering function data is retained by the
1Q-1000 II, as described in Paragraph 9.1.4. Pressing the
Resetpushbutton clears the electrical characteristics stored
when the trip condition occurred. If, after depressing the
Reset pushbutton, the LRC/I?T (locked rotor or thermal
overload) or STEX (starts per allowed time exceeded)
message appears, wait for the trip to reset itself.

Trip conditions which are not the result of a possible internal
malfunction are listed in Table 9.D. Related probable causes
and solutions are also shown.

NOTE

If the Program menu is being examined while the IQ-1000
I is in the Run mode and a trip condition occurs, the run-
monitor menu will not be automatically displayed. Press the
Set Points pushbutton to display the protection-monitor
menu (Table 9.B).

9.3 Troubleshooting the IQ-1000 Il Unit — Troubleshooting
the 1Q-1000 1l is straightforward. If the Operator Panel is
inoperative (either the LEDs and display window are off, or
they are not responding properly), use the procedures listed in
Table 9.E. When doing so, keep in mind that the most probable
problems or the simplest to verify are listed first. For this
reason, always follow the order of the table’s suggestions.

DANGER

if the 1Q-1000 Il is replaced, it is necessary to reprogram all
setpoint values that apply to the specific IQ-1000 Il applica-
tion. Do not attempt to restart the motor until all values are
entered and validated. (Use the application’s Set Point
Record Sheet and Paragraph 4.3.) Damage to equipment
and/or personnel injury may occur if this procedure is not
followed.

The IQ-1000 Il performs continuous internal diagnostic checks.

If a malfunction is detected during a diagnostic check, one of

Solution

Table 9.C
ALARM CONDITIONS
Complete Help
Display Message Probable Cause
I’TA ISQUARED T The monitored rotor tempera-
ALARM LEVEL ture exceeded the alarm level
setpoint (60 to 100% of max.
temp.).
STEX ALLOWED STARTS All of the aliowed starts have
EXCEEDED, WAIT IN been used
MINUTES
WD AA WINDING TEMP In each case the actual elec-
ALARM trical value monitored is
MB AA MOTOR BEARING equal to or greater than the
ALARM alarm setpoint value for the
LB AA LOAD BEARING function displayed.
ALARM
PU AA PHASE
UNBALANCE
ALARM
JAMA AA JAM ALARM
ULA AA UNDERLOAD ALARM

Monitor electrical characteris-
tics to further isolate the mal-
function to an area such as
the incoming AC line, or
motor/load.

Wait the number of minutes
shown on display or reset by
entering program mode.

With each of the 6 different
displays (at left), perform a
monitoring function to further
isolate the malfunction. Note:
If the actual temperature of
one or more of the RTDs
does not correspond to the
reading in °C, suspect the
RTDs, RTD wiring, or the
RTD Module.
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Figure 9.1 — 1Q-1000 Il Rear Terminals

the messages listed in Table 9.F is displayed. In each case, if e Try to restart the motor.
any of the failure messages listed in the table occurs, a trip

condition is initiated. The following actions should be taken: If the same display occurs again, the IQ-1000 Il is malfunction-

ing, and the unit should be replaced.
¢ Press the Reset pushbutton to clear the display, if pos-
sible.
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Table 9.D
. TRIP CONDITIONS
Complete Help
Display Message Probable Cause Solution
10C INSTANTANEOUS In each case the actual elec- Monitor the associated elec-
OVERCURRENT trical value monitored is greater trical characteristics (as listed
TRIP than the trip setpoint value for in Table 9.B) to further isolate
the function displayed. the problem.
GND FLT GROUND FAULT TRIP
If the actual temperature
JAM LOAD JAM TRIP of one or more of the RTDs
does not correspond to the
UNDER L UNDERLOAD RUN TRIP reading (in °C), suspect the
RTDs, RTD wiring, or the
MB TEMP MOTOR BEARING OVER RTD Module.
TEMPERATURE TRIP
LB TEMP LOAD BEARING OVER
TEMPERATURE TRIP
WD TEMP STATOR WINDING OVER
TEMPERATURE TRIP
LRC/IPT LOCKED The rotor winding temperature Monitor the electrical charac-
ROTOR/THERMAL storage, as directed by the teristics associated with the
OVERLOAD TRIP 1Q-1000 II’'s motor temperature motor current to further isolate
. algorithm, has exceeded the a problem to areas such as
maximum allowable value of the AC line or motor overload.
the I°T protection curve
(motor overload curve).
INC SEQ INCOMPLETE The INC SEQUENCE input Monitor terminal 10 after a
SEQUENCE TRIP (terminal 10) was not energized transition to the run mode.
within the incomplete sequence Check circuits connected to
time after a transition has taken terminal 10, such as incom-
place. plete sequence, field loss, -
pull-out protection, etc. -
REMOTE REMOTE TRIP The REMOTE INPUT (terminal 8), Check wiring to terminal 8
used to initiate the remote trip, to determine external cause
was energized. of trip.
DIF TRIP DIFFERENTIAL TRIP The REMOTE INPUT (terminal 8), Check status of external
used to initiate the differential differential relay
trip, was energized
PH UNBAL PHASE UNBALANCE TRIP - Single phasing of motor. Monitor the incoming AC line.
PH PHASE REVERSAL During initial startup a phase Rotate two of the incoming power
REVRS TRIP reversal condition exists. leads L1, L2, or L3. Check for
proper motor rotation.
Aiternately, change the
1Q-1000 | current transformer
wiring by rotating the current
transformer wiring terminal
H1B with H1C. Clearly mark
the new wiring and update the
drawings for future reference.
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Table 9.D

TRIP CONDITIONS
(cont’d)

Display

Complete Help
Message

Probable Cause

Solution

T BYPASS

INCOM

STEX

TRANSIT!

TRIP BYPASS
(JUMPER BYPASS
OF 1Q-1000 Il TRIP
RELAY)

INCOM REMOTE TRIP

MAX # STARTS PER
TIME REACHED, WHILE
RUNNING ALARM ONLY,
IF STOPPED BECOMES

TRIP

LOW TO HIGH VOLTAGE
TRANSITION ERROR
TRIP

A trip condition is active, yet the
1Q-1000 II still monitors motor
current. This indicates Trip
relay’s contacts have been
“bypassed.”

The INCOM communication
option has initiated a trip
condition.

Too many starts were used in the
allowed period of time.

1Q-1000 !l did not transition on
current before the transition time
was complete.

Examine wiring of Trip
relay’s contacts and remove
bypass condition.

Determine and correct cause
of remote trip external to the
IQ-1000 il

Wait for the starts to be
returned or clear starts by
entering Program mode.

Reset trip, check reason for
slow start and restart motor.

1. This trip is initiated only if program menu item 39 is selected for the trip on time out function (TRP TOUT) and the motor
current remained too high during the motor’s start cycle. Paragraph 8.15 describes transition timing.

Table S.E

TROUBLESHOOTING: OPERATOR PANEL MALFUNCTIONING

Symptom

Probable Cause

Solution

All LEDs and display win-
dows are off or unintelligible.

Incoming AC deficient.

Verify that 120 or 240 VAC (£15%) exists between termi-
nals 4 and 7. (Refer to the electrical drawings to further

OPTO ERR message

Metered readings too low

incorrect CT's —

within 2.5-5 amps

1Q-1000 !l malfunctioning

Optocoupler failure trip

secondary amps not

isolate a deficient AC line.)
Verify that all connections to the terminal blocks are secure.

Turn keyswitch to the Program position for 5 seconds, then
return to the Protection position.

If all connections are secure and the Operator Panel is still
inoperative, then replace the 1Q-1000 |i.

Check frequency setting

Match CT’s, CT ratio to deliver 2.5-4 amps secondary
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Table 9.F
. INTERNAL DIAGNOSTIC FAILURE MESSAGES

Display Complete Help Message

A/D ERR A/D CONVERTER ERROR TRIP

RAM ERR RAM ERROR TRIP

ROM ERR ROM ERROR TRIP

OPTO ERR OPTO COUPLER FAILURE TRIP?

X—CTR THE RATIO OF FLA TO CT RATIO

EXCEEDED 5. PLEASE REDUCE
FLA SETTING OR INCREASE CT
RATIO.

Note: This help message may be
different on some of the early
production units.

ZRAM ERR NON VOLATILE MEMORY ELE

MENT SHOULD BE REPLACED

NOTES:

1. The currenttransformer ratio (item 39) and/or full load
ampere (item 32) setpoint values are incorrectly
selected. Verify that the setpoints for these menu
items on the application’s Set Point Record Sheet are
entered correctly.

2. Refer to Table 9.E.
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Service
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SB Number:20-9944-B Date:7/1/99
Originator:RJB/PCL Code:20
Supersedes:

ALS 4 Compressor Software Modification
Affecting SC4XX20P.cod

A problem was found in the four compressor P-version software code. This is the only
screw software code that was affected, the one, two, and three compressor software codes were not
affected by this problem. The problem observed during simulation was that the displayed value of
superheat in all four circuits was well below the designed value. The designed superheat value is:

Suction line temperature — evaporator saturated refrigerant temperature

The displayed superheat values were lower than design values by 30% to 50%. The
incorrectly calculated refrigerant temperatures (low Evaporator refrigerant temperatures) were
responsible for generating Freeze warnings.

The problem was found in the LPresToTempFunc(). A misplaced parenthesis caused the
conversion of refrigerant pressures to temperatures to be inaccurate. Moved the parenthesis and verified
new conversions. As a result of this modification, displayed superheats for all circuits are now within
one degree of design values. Displayed sub-cool values are changed by less than one degree from sub-
cool values displayed in the previous code. When the circuit is running at 50% load the calculated
ErrorRam is two degrees-higher than the circuits displayed superheat value. »

In addition to this modification, a new feature was added to the keypad/display. A line was
added to the keypad/display in Menu 30-Misc. Setup. The new line is after the IDENT line and displays
“Rel. 06/30/99”. This line serves as an identifier for modifications between releases.

©1999 McQuay Intemational




Cutler-Hammer

Westinghouse &
Cutier-Hammer Products
Five Parkway Center
Pittsburgh, PA 15220

(412) 937-6100

CCli
Printed in U.S.A.

E.-T-N





