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QUICK LIST FOR 1Q DATA INSTALLATION

It is suggested that you thoroughly familiarize yourself with the jumpers are installed correctly®for your application (see

IQ Data User's Manual before attempting installation. This list Paragraph 2.1.2, item 3, page,7).“€onnect the 120/240

should be used to assist you. VAC control power to the unit@at tekminals 7and 10. When

, : DIP switches havebeenyerifiedgapply-controlpowerto the
unit.

2. Using the technical manual, pages 18 and 19, set the DIP
switches on the back ofthe IQ Data atthe desired values
(CT ratio, PT ratio, nominal line voltage).

3. Connect the power leads to the voltage inputs of the 1Q
Data—directly fromthe line if 600 volts orbelow, from PT's

for up to 14.4 KV. 7. If you thinka problem exists, check the voltage and current

4. Connect CT inputs to the CT terminals of the IQ Data. Be readingswith hand-held meters. If they are correct, the unit

extremely careful to connect the inputs correctly and to line should t:]e Oc;)er_ating cor:re;:tly. If ar; LEDis pot functioning,
up the phases with the voltage. return the device to the factory for repairs

5. If not using a 3-phase Power Module, then verify that

IMPORTANT

Areas in this manual shaded in gray (-

pertain only to those
units which operate, with the optional 3-phase Power Module (1Q
Data style numberi2D78533G03). If your unit does not have this
option, please(skip these shaded areas.

Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.
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Section 1

INTRODUCTION

1.0 General — The IQ Data is a microprocessor-based, self-
contained, door-mounted device designed to both monitor and
display electrical parameters. (See Figure 1.1)

The electrical parameters it meters are:

¢ AC line current (each phase)
¢ AC line to line voltage (all three)
¢ AC line to neutral voltage (four-wire systems — all three)

Voltage may be directly monitored on 3-phase AC lines within
a range of 120 to 600 VAC nominal without external potential
transformers and within a range above 600 VAC to 14.4KV
with external potential transformers.

Current monitoring is through external current transformers
with ratios between 25/5 to 5000/5.

Typical applications for the IQ Data are:
¢ Transformer feeder circuits
® Branch circuits
¢ Motor starters
¢ 3-phase electrical loads

The unit will auto-range all monitored values displayed onthe
screen by means of a floating decimal point and UNITS and
KILO LED's on the device's faceplate. See Figure)341.

Figure 1.1 — 1Q Data

The program directing the monitoring fun6tion is permanently
stored in the IQ Data, and so“there is_no need to reload
programs after an AC power loss.

The unit's monitoring functions are preprogrammed in the form
of software supplied as standard and resident in the IQ Data
microprocessor.

The Operator Panelgwhichymakes up the unit's front face,
supports two Display Windows which visually indicate the
actual value of the metered items selected for display.

The 1Q Data (is available in two different models. One style
(2D78533G01) ispowered by separate 120 or240 VAC control
power. The seeond model (2D78533G03) is packaged with a
three=phase\Power Module. Power for this device is derived
from the line*being monitored.

Sinceythe |Q Data has only two models and very few external
options, individualizing for an application is performed in the
fieldhby the user/fOEM. Users choose and enter the specifica-
tions for the individual setpoints by setting a series of DIP
switches. No specialized programming language is necessary.

1.1 Features and Options — Since the IQ Datais a standard-
ized package, there are very few external options. The options
are:

¢ A 36-inch Extension Cable which allows removal of the 3-
phase Voltage Power Module from the chassis for sepa-
rate mounting.

e A Communications Module (PONI Card).
See IL 17158A

The IQ Data is capable of carrying on external data exchanges
with a computer by means of a Communication Module.
Electrical operating data supplied over a two-wire communica-
tion link will support plant energy management systems. This
module can be added at any time.

1.2 Required External Hardware — In all instances, it is
recommended that the IQ Data use 3 user-supplied external
current transformers, with 5 amp secondaries, in order to carry
out metering functions involving current. In retrofit cases where
only 2 current transformers areprovided, see the sample wiring
diagrams in Figures 4.4A and 4.4B.

These may be chosen from a wide range of ratios, as is
indicated in Table 5.A on page 20.

For applications in which the monitored AC lineis600 VAC, or
less, no external potential transformers are required. In
those cases where the monitored AC supply line exceeds 600
VAC, user-supplied potential transformers are required to step
down the voltage to match the maximum allowable voltage
permitted by the unit. See Table 5.B (page 21) for the voltage
ranges the IQ Data can monitor.
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The standard unit requires 120/240 VAC control power to
operate. See Figure 2.1A (page 6). The unit mounted with a
three-phase Power Module draws its power from the line it is
monitoring.

1.3 Use of Manual — This manual is designed for use during
installation and troubleshooting and, if necessary, unit re-
placement. It also has information of specific importance for
the user's application engineer who is planning the overall
system and who is determining the setpoint values for a
specific IQ Data application.

The manual isbroad enough in scope to form the basis of new
employee familiarization, refresher training sessions, and on-
going maintenance.

It is strongly advised that the application engineer carefully
read Sections 2 thru 5 before producing the application's wiring
plan drawings and filling out the Setpoint Record“Sheet.
Installation teams should carefully read all of Section 4 before
starting final installation. Maintenance personnel, should be
familiar with Section 7 before attempting to service the 1Q Data.

1.4 Level of Repair — This manual is written with the as-
sumption that only unit-level troubleshooting will be performed.
If the cause of malfunction is traced’to an 1Q Data, the unit
should be replaced with a spare. (e malfunctioning unit
should then be returned to Westinghouse for factory repairs.

Table 1.A
IQ DATA FEATURES AND BENEFITS

Feature

Benefit

¢ Microprocessor-based control

o Two models

¢ Simplified programming
e Standard cutout

¢ Reliableaservice without the need for numerous exter-
nal measuring instruments.

& Ease,of purchasing, stocking

*3ln_many cases eliminates external transformers

) Simplified wiring

o' No special languages to learn

* One hole to cut

¢ Interchangeability with IQ Data Plus I, IQ Generator

Table 1.B
COMMUNICATION ARRANGEMENTS

Feature

Benefit

e Communication to an IBM'RC (or clone) personal com-
puter. This computer actsyas‘the master and can also
be used as the interface to other microprocessor-based
devices.

e Communications via RS232C to other microprocessor-
based products or phone modems.

® A Local Area Network, Westinghouse INCOM, is formed
by 2 or more IQ Datas connectingto a personal computer
via a shared twisted pair of wires. The personal computer
acts as a master. In this arrangement the PONI Commu-
nication Module is mounted on each IQ Data. A CONI
Communication Card is used in an expansion slot of the
personal computer. A standardized software package is
provided with the CONI Card for data collection and
storage.

¢ Using INCOM, 2 or more IQ Datas (or other IQ products),
each with a PONI Communication Module, can be con-
nected to the two wire network to transmit data to a sin-
gle Translator Module. This module converts INCOM
formatted messages to RS232C for use with other
RS232C compatible devices. No software is provided in
this case.
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Section 2

HARDWARE DESCRIPTION

2.0 General — The purpose of this Section is to familiarize The description here is divided intofthefellowing:
the reader with the IQ Data hardware, its nomenclature, and e Operator Panel (Par. 211
to list the specifications of the unit. perator Panel (Par. 2.1.1)

2.1 Hardware Description — The IQ Data is designed to be * Rear access area (Par. 24.2)
mounted through a cutout in a panel. (This will generally be ¢ External hardware (Par. 2.1.3)

a cabinet’s face or door.)

7 ( A\
ol@ @ o
T—UJUOOO0O8 ]
1|l FELD
1t SETTABLE
DIP SWITCHES
OPTIONAL
POWER MODULE =
CONNECTION =
BN — ik
L 2L
OPERATION) 5 E’/g Fo\tQT’CE)'ﬁT,(,,‘\,?\ﬁL
(2] 2] |11 BLOCK
2
curmeny || LSS
CONNECTIONS A o
2
O
(2] COMMUNICATION
1201240 A CONNECTION
POWER %L 0
N2 oooooa
N\ J

IQ DATA STAND ALONE

Figure 2.1A — Rear Access Area
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2.1.1 Operator Panel — The Operator Panel, which is nor-
mally accessible from the outside of the panel or door, pro-
vides a means to:

¢ Monitor the actual metered values on the Display Win-
dow. (See Figure 3.1.)

¢ Determine which metered value is being displayed by
means of an illuminated LED located at the left of the
monitor menu

e Step through the menu of metered items and actual
values

The use of the Operator Panel is detailed in Section 3.

2.1.2 Rear Access Area — The rear of the IQ Data is nor-
mally accessible from the rear of the panel’s door. All wiring
connections to the unit are made at the chassis’ rear.

When using the IQ Data without the 3-phase Power Module;
study Figure 2.1A and note the following items:

1. The 3-phase line voltage connects to the unit.on theright
side of the unit. These contacts can accept an input from
120 volts to 600 volts without external potential/trans-
formers. Phase A, B, C and Neutral.

2. Connections from the 3 required external current trans-
formers are made at the Current Transformer Terminal
Block located on the left side 60f the ,chassis.

3. The 9-pin connector on the upper left.of the unitis unused
in this case. 120 or 240 VAG.mustbe supplied to terminals
7 and 10. For 120 VAC operation, jumpers must be
installed from terminals 8 to 10'and 7 to 9. For 240 VAC
operation, a jumper mustbe‘installed from terminal 8 to 9.
This will supply cofitrol power to the IQ Data independent

Figure 2.1B — 1Q Data with 3-Phase Power Module

Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.
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of the AC line voltage being monitored.

4. Aneutral is provided for 4-wire systems. (Where the moni-
tored AC lines are a 3-wire configuration, this terminal
is not to be wired.) Note: This neutral connection must
be at the same potential as the ground connection used
at the current transformers.

5. DIP switches, located on the right side of the chassis,
tailor each 1Q Data to a specific application. These DIP
switches are set according to characteristics such as the
external PT and CT ratios. A complete description of each
DIP switch setting is listed in Section 4.

6. A Communication Port, located on the lower right of the
chassis, is designed to connect with an optional Com-
munication Module (PONI Card).

2.1.3 External Hardware — Each IQ Data requires current
transformers be wired into the CT Terminal Block from an
external location (See Figures 4.4A — 4.4F).These are user-
supplied and must have a 5 ampere secondary.

Potential transformers are required when line voltage isiabove
600 volts. These are wired directly to the AC Line Connection
Terminals. (See Figures 4.4B, 4.4D and 4.4F.)

2.2 Specifications — The following specifications of the IQ
Data are contained here:

e General specifications (Table,2.A)
¢ Metering specifications (fable 2:B)

Table 2:A
GENERAL SPECIFICATIONS

Device's Power Requirement

PT Burden
0.02 VA
With 3-phase Power Module
10 VA

CT. Burden
1.25 VA

Frequency
50/60 HZ""

Line Characteristics
¢ Nominal Line + 20%

Operating Temperature
0° to 70°C (32° to 158°F)

Storage Temperature
—20° to 85°C (-4° to 185°F)
Humidity
0 to 95% R.H. noncondensing

(1) DIP switch must be set for the correct incoming frequency.

METERING SPECIFICATIONS"

Table 2.B
. Accuracy
Item Description In % of Reading

AC{Amperes (2) Phase A, B, C +1%
Voitage Line A-to-B, B-to-C, and C-to-A +1%
Veltage Line A-to-neutral, B-to-neutral, and C-to-neutral +1%

(1) Updated every 14 seconds with a 60 Hz line, or 1.5 seconds with a 50 Hz line, unless otherwise noted.

(2) = 1% Accuracy of reading valid for currents above 20% of the CT primary rating.

9 Shaded area designates information that
replaces or supplements applications using

the 3-phase Power Module.
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Section 3

OPERATOR PANEL

3.0 Introduction — This Section describes the operation of
the 1Q Data. It is divided into the following 3 Sections:

¢ Pushbuttons (Par. 3.1)
¢ LEDs (Par. 3.2)
¢ Display Windows (Par. 3.3)

3.1 Membrane Pushbuttons — The Operator Panel supports
2 membrane pushbuttons. (See Figure 3.1.) Both membrane
pushbuttons perform the following function:

e STEP Display. Pushbuttons are used to step through the
monitored items listed on the respective monitor menus
shown on the Operator Panel’s face. Each time one of
these pushbuttons is pressed, the LED at the left of the
newly selected monitored item is illuminated. Atthe same
time the current operating value corresponding to that

item is shown in the Display Window.

For example, while the V,; LED is‘illuminated, the STEP
pushbutton is pressed once. Immediately the LED next
to V. lights, and a new yaluejis shown in the Display
Window.

Table 3.A contains a description of each of the 9 items
that can be displayed.

3.2 LEDs — The Qperator Panel LEDs are divided into 2
types:

3.2.1 Menu LEDs. %At any given time, two of the LEDs
associatédywith @ menu item are illuminated. (See Table 3.A
for a listingiofthese’9 items.) Each acts to identify which menu
itemevalue isycurrently being shown in the Display Window.

N

WESTINGHOUSE

IQ DATA
U | VOLTAGE

RMS
LEDS\\O Voits), () KiloVolts
AN mT F

By T‘” i S J

/O VaB
p Vec
SO v
LEDS *QO VaN

\\O VBN

O Ven

,/'O O |
. i ? J

CURRENT
CURRENT rwms 1 UNIT

LED
O amps (O KiloAmps S

[ nutn S i Y e SR i
CURRENT
N =
Lo La L L ] DISPLAY
O'A

DISPLAY
PUSHBUTTON

VOLTAGE STEP CURRENT MENU LEDS

CURRENT STEP
DISPLAY
PUSHBUTTON

Figure 3.1 Operator Panel
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Table 3.A
METERED VALUES
Selection Display Description
Format
V,g Volts RMS \ XXXX or Phases A-to-B
KV XXXX
V¢ Volts RMS \ XXXX or Phases B-to-C
KV XX.XX
V¢.a Volts RMS \ XXXX or Phases C-to-A
KV XXXX
Van Volts RMS (1) \ XXXX or Phase A-to-neutral
KV XX. XX
Ve.n Volts RMS (1) \ XXXX or Phase B-to-neutral
KV XXXX
Ve.n Volts RMS (1) \ XXXX or Phase C-to-ngdtral
KV XX. XX
ln Amps RMS Amps XXXX or Phase currents
I Amps RMS K Amps XXXX
Ic Amps RMS

(1) These values are skipped automatically with systems which doynot wire the neutral line to the Neutral Terminal of the 1Q
Data. The blanking occurs when position 8 of SW1 is setffonthe 3-wire position.

3.2.2 Unite LEDs: Auto range units for monitoring —/Units
and KILO. Units will be displayed until a value above, 9999

is reached.

11

3.3 Display Windows — The twin 4-digit LED Display Win-
dows display two of the 9 metered values listed in Table 3.A
at any giventime. (See Paragraph 3.1 for details on selecting
an individual value.)
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Section 4

INSTALLATION AND STARTUP

4.0 Introduction — This Section describes the following items
associated with the installation and startup of the IQ Data:

® Mounting (Par. 4.1)

e Wiring (Par. 4.2)

¢ DIP switch setting (Par 4.3)
e Initial startup (Par. 4.4)

Earlier Sections, especially Section 2, Hardware Description,
should be read by anyone using this Section to install an 1Q
Data.

4.1 Panel Preparation — This Paragraph describes the panel
preparation and mounting of the IQ Data.

4.1.1 Cutout, Clearances — Since the IQ Data is typically
mounted on a cabinet’s door, it is necessary to prepare a

cutout in which it will be placed. The dimensions for this
cutout, along with the location of §mounting holes, are shown
in Figure 4.1, Before actually cuttingythe/panel, be sure that
the required 3-dimensional clearancesor the IQ Data chas-
sis allow mounting in the desired location. (Clearances are
shown in Figure 2.2.)

It is necessary to hold fairly close to tolerances when mak-
ing the cutout and placing thesholes for the mounting screws.
In particular the horizontalidimension between the center of
the mounting holes and the cutout’s vertical edge must be
within 0 and +0:050,in.%(0.13 cm).

4.1.2 Mounting & Do not use a tap on the face since this
will removeexcessive plastic from the holes, resulting in less
threaded material'to secure the IQ Data to its mounting panel.

}—— 5.12 | =
TO .201 DIA. /O
(6 HOLES)
|
4.44
9.38

0 l of- - -—&
444 [~ 256 —=
|

25 i 538 i

11 | &
b (l)

Figure 4.1 Chassis Cutout Dimensions

These dimensions must be -0 and +0.050 in.

12
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kEfNe 9966075

Place the IQ Data through, thexedtout in the panel. Be sure
the Operator Panel'faces outward. Use 0.5 in. (1.2 cm) long
screws (included withfthe IQ Data) to mount the unit on a
single-thickness panel. Be sure to start the screws from inside
the panel so that they“go through the metal first.

4. 1.3 Opﬂonai Power Module — In those cases where itis
ry to remove the Power Module and mount it
separateiy from the chassis, bs sure that: -

. The locatlon allows fora cable connecuon between the

<1a:Data chassis and Power Module by means of the 36 Shaded desi int . h

in. (91 4 cm) Extensuon Cable Optwn - ‘ . aded area designates information that

; . replaces or supplements applications using
T The separated Power Module can physically flt in the the 3-phase Power Module.

13
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4.2 Wiring — The wiring of the IQ Data must follow a suita-
ble “wiring plan drawing.” The term wiring plan, aswused,here,
refers to the drawings made for the specific{application. It
describes all electrical connections between,thellQ Data and

14

the machine or process equipment. This is made up by the
user or OEM.

A typical wiring plan is shown in Figures 4.4A thru4.4F,
Observe the Figures and note the following:

1. Phasing and polarity of the AC current inputsyand the
AC voltage inputs.

2. The incoming AC line phases A, B and C wire directly
to the AC Line Connection Terminals on the chassis,
when line voltage is 600 volts of less:

3. The wires connecting to the 1Q,Data must not be larger
than AWG No. 14. Larger wikes wilhnot connect properly
with the various terminal(blocks:

4. Wiring between the curtent transformers and the IQ Data
should be kept as short as'pessible (200 feet max.). Also,
whenever possible, route these lines away from other AC
lines and inductive devices. If the lines must cross other
AC lines, plan‘to, cross’them at right angles.

5. Terminals ground, 2; 4, and 6 should be maintained at
the same potential'to prevent errors in the current meter-
ing. Ifthe,lQ'Data is to read line-to-neutral voltages, the
Neutrallmustbe connected to the system ground or ter-
minalsy2,'4, and 6 must be connected to Neutral.

All'wiring must conform to applicable federal, state, and local
codes.

WARNING
Ensure that the incoming AC power and all “foreign” power
sources are turned OFF and locked out before perform-
ing any work on the 1Q Data or its associated equipment.
Failure to observe this practice can result in serious or even
fatal injury and/or equipment damage.

Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.
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3 PHASE 3 WIRE (UP TO 600 VOLTS)
2 CT's WITH 1Q DATA
DIRECT VOLTAGE CONNECTION & EXTERNAL CURRENT TRANSFORMERS

LINEA T LOAD LINE - LOAD
U - :”Tl_ T S
xn x ;
L2 8 1) T
¢ I el A
L3 —rer| 13 13
Xt x2
120 OR 240 VAC
CONTROL POWER
FUSE ? ?
I bbb b o o0 d
VA B v

7 8 9 w0

[+ Y B« (
2 4 [ SEE LABEL FOR
N

120/240 JUMPERS)

L—1—1—L 10 paTA
GND= @

STAND ALONE APPLICATION

Figure 4.4A &~ Wiring Diagram

3 PHASE 3(WIRE (ABOVE 600 VOLTS)

2CT'S WITH IQ DATA
EXTERNAL POTENTIAL“TRANSFORMERS & CURRENT TRANSFORMERS

LINE LOAD
A LS Ale
u ——— 1
X X
L2 B T2
C Y 2CT
L3 S 13
'_1)(1 sz_
OPEN
DELTA
TYYYvYr
FUSE GﬁD ég’ng&zu) VAC
L& b o 1b 3bsh oo &
VA B v | N w ] IC 7 8 g 10
2 4 & {SEE LABEL FOR
? ? ? 120/240 JUUPERS) o
Q DATA

——4——1 0 paTA
OND =

STAND ALONE APPLICATION 3-PHASE POWER MODULE APPLICATION

Figure 4.4B — Wiring Diagram

Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.
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3 PHASE 4 WIRE (UP TO 600 VOLTS)

DIRECT VOLTAGE CONNECTION & EXTERNAL CURRENT TRANSFORMERS

LINE LOAD LINE

A . 1CT
L D! n U
X
2CT
12 8

L+4+-3 TN 1
* 43t e

C .
L3 — A 13 13
X2

N N

NOTE: LINES 2, 4, AND 6
SHOULD BE WAINTANED
AT THE SANE POTENTIAL
AS THE GND TERMINAL.

FOR FURTHER DETALS
SEE SECTION 4.2

120 OR 240 VAC
CONTROL POWER

FUSE

AUX POWER MODUEE | Ui

ih

s o-|—ID
& oI
& o-|—an

b 5[d o0 0 & ° o o oo
" |7 8 9 w0 " W R
26 40 60| (SEE LBEL FOR :

‘f ? T 120/240 JUMPERS)

L—4—41 g paTA

00 o
W o

—+1 10 DATA

STAND ALONE APPLICATION SEPHISE POWER MODULE APPLICATION

Figure 4.4C —/Wiring Diagram

3 PHASE 4 WIRE (ABOVE 600 VOLTS)

EXTERNAL POTENTIALYERANSFORMERS & CURRENT TRANSFORMERS

LINE LOAD
A o &7 A
" iy
B £ |ect
L2 pr— 12 a0
¢ nxz}CT ¢ n3CT Sy
3 oo Ay 3 L3 S e B 6.6 o G e (B
N N : i, v N
WYE ' GOND oD
P = =
‘ 120 OR 240 VAC . 5
CONTROL POWER
FUSE
? ? AUX POWER MODULE |
P S ARV Y N [ AP oio.06 o b3 sblo o 5o ;
W W W« o0 w8 K[7 8 9 10 WU W e e e e b
20 40 60| (SEE LABEL FOR ; N o :
? ? ? 120/240 JUMPERS) : ? ? ? ¢ g
C T 10 DATA

L4 g paTA

STAND ALONE APPLICATION 3-PHASE POWER MODULE APPLICATION = ©

Figure 4.4D — Wiring Diagram
Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.
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3 PHASE 3 WIRE (UP TO 600 VOLTS)

DIRECT VOLTAGE CONNECTION & EXTERNAL CURRENT TRANSFORMERS

LINE LOAD
A . aCT
u - n
8 2 2 et 0
L2 .
c * Flaer
L3 — I8
Xt x2
+
GND
120 OR 240 VAC
CONTROL POWER
FUSEE71 ? ?
S & bbb b sh | oo &
VA 8 W GND w [1:] [4 7 8 g9 10
20 40 60 | (SEE LBEL FOR
? T T 120/240 JUMPERS)

L4 g pata

STAND ALONE APPLICATION

Figure 4.4E — Wiring,Diagram

3 PHASE 3, WIRE (ABOVE 600 VOLTS)

EXTERNAL POTENTIAL TRANSFORMERS & CURRENT TRANSFORMERS

LINE LOA|
A N 1CT)
L ST m
X1 X2
B N 2CT
L2 .xl. iT 12
C - 3CT 13
L3 —rer |
n x2
OPEN i
DELTA | | =
Qarsaans GND
TN R
5 g o
O O o w0 ¥ % L ool
W W W oD O uw B K| 8 9 10
26 40 60 | (SEE LABEL FOR
? T ? 120/240 JUMPERS)
L4 g pata

STAND ALONE APPLICATION

Figure 4.4F — Wiring Diagram
Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.
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4.3 DIP Switch Settings — The DIP switches located and
accessed from the rear-right portion of the chassis must be

properly set according to application requirements. Obtain the OFF — ON

Installation Record Sheet produced specifically for the appli- L1

cation. A blank Record Sheet is shown in the Table 4.A, page %g c . | W
19. Both DIP switches contain eight 2-position switches which C—4 urrent transformer <G
are set in combination. (See Figure 4.5.) The switches are Swi —

turned ON or OFF by sliding the switch. As you face the DIP — )

switches, slide: 7

. —— sl .
e To the LEFT to turn the switch OFF L 18~ s50/60'Hz gelgction

¢ To the RIGHT to turn the switch ON

. . . . . . —II
Figure 4.6 shows a side view of a single slide switch and how I:l;
it is turned on and off. l:]3 Potential transformer’s ratio
Observe the ON and OFF designations on the DIP switches swe | C——14
shown in Figure 4.5. Always look for the OFF and ON desig- I
nations on the hardware or printed circuit board to be sure |:|$
T 1

you are setting the switches correctly. 18— 3 wire/4 wire system

After all the DIP switches are set according to the settings
listed on the Installation Record Sheet, the system is ready
to have AC power applied. Follow the procedure listed in Para- Figtre 4.5 DIP Switches
graph 4.4 when first applying power to the 1Q Data.

4.4 Initial Startup — The information here is intended to be
used when first applying AC power to the IQ Data. Each item
is shown with a box to the left. In this way it can be used as

a checklist to reduce the chance of omitting or skipping an ON______ O
item.

WARNING
The following startup procedures must be performed only
by qualified personnel who are familiar with the IQ Data (|
and its associated electrical and/or mechanical equipment.
Failure to observe this caution can result in serious eneven
fatal personal injury and/or equipment damage/

OFF

4.4.1 Before Power Application — Before! applying AC
power to the IQ Data, perform the following: Figure 4.6 — DIP Switch (side view)

O Verify that the incoming AC power to the system is discon-

nected O Turn on AC power and verify the voltage and current values

shown.

O Verify all DIP switches are set according to the Installa-
tion Record Sheet.

This is the last step if installing an 1Q Data without a three-
phase Power .

O Verify that all wirifig is correet, as shown on the wiring plan
drawings.

O When possible, disable'the 1Q Data until the rest of the
machine or process has'been started up and checked out.

4.4.2 Initial Power Application — Perform the following
steps when first applying AC power to the 1Q Data:

If installing.an,|Q Data without a three-phase Power Module
(2D78533G01Y:

O Apply 120 or 240 VAC to terminals 7 and 10 of the unit.
Zeros, should appear in both screens and the Vg and [
LEDs should be lit.

Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.
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Table 4.A
IQ DATA INSTALLATION RECORD SHEET

Setting
DIP Slide ON/OFF Description
Switch Switch Combinations
1 — The ratio of the external current transformers.
2 — Refer to Table 5.A, page 20
3 —
4 —
SWi1 5 —
6 Unused
7 Unused
8 — Line frequency. ON, =460 Hz; OFF = 50 Hz
1 — Potential transfermers if used.
2 — Refer to Table 5.B; page 21
3 —
4 —
SwW2 5 Unused
6 Unused
7 Unused
8 — AC line wiring OFF = 4-wire; ON = 3-wire

Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.
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Section 5

APPLICATION CONSIDERATIONS

5.0 General — This Section contains various considerations Table 5.A

to bg kept in r_mnd vyhen applylng the IQ Data to a specﬁc CT RATIO SETTINGS
application. It is designed primarily for the systems or appli-
cation engineer responsible for making up the wiring plan

drawings. cT SW1 Switch Settings”

Itis strongly suggested that all earlier Sections — especially Ratios 1 2 3 4 5
2 and 3 — be read thoroughly before proceeding.

5.1 DIP Switch Settings — A number of DIP switches, 25:5 ON ON ON ON ON
located on the right rear side of the chassis, tailor each 1Q 50:5 | OFF ON ON ON ON
Data to a specific application. The switches provide 4 selec- 100:5 ON OFF ON ON ON
tion groupings which must be set by the user during installa-

tion. Once these settings are determined, they should be 150:5 L NOFF OFF ON ON ON
recorded on a copy of the Installation Record Sheet, shown 200:5 |% ON ON OFF ON ON
in Table 4.A, page 19. The filled-in Record Sheet should then 950'5ul. OFF ON OFF ON ON

be made available to the installation team and to maintenance
personnel. Paragraph 4.3 describes how to physically set the

300:5 ON OFF OFF ON ON

switches. 400:5"f oFf | ofFf | ofFF | oN | oON
5.1.1 Current Transformer Ratio — The ratio of the user- 500:5 ON ON ON OFF ON
provided external current transformers can vary from 25:5 to

5000:5. Switch SW1, Nos. 1 thru 5 must be set to correspond 600:5 | OFF ON ON OFF ON
to the external current transformer’s ratio, as listed in Table 5.A, 800:5 ON OFF ON OFF ON
5.1.2 Display Current — The AC line current level,appear- 1000:5 | OFF OFF ON OFF ON
ing in the Display Window is auto ranged to represent

amperes to kiloamperes. 1200:5 ON ON OFF OFF ON

1500:5 | OFF ON OFF OFF ON

5.1.3 Line Frequency — The IQ Data can accept alling fre- 1600:5 | ON OFF OFF OFF ON

quency of either 50 or 60 Hz. Selection is made‘at SW1, No.
8. Place the switch in the:

2000:5 | OFF OFF OFF OFF ON
¢ OFF position for a 50 Hz line 2500:5 ON ON ON ON OFF
e ON position for a 60 Hz line 3000:5 | OFF ON ON ON OFF
3200:5 ON OFF ON ON OFF

4000:5 | OFF OFF ON ON OFF
5000:5 ON ON OFF ON OFF

(1) All other combinations are invalid.
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5.1.4 Potential Transformer's Ratio — Some systems may
include optional, user-provided potential transformers. Their
ratios must be taken into account by means of settings on
Switch SW2, Nos. 1, 2, 3 and 4, as listed in Table 5.B.

CAUTION
When external potential transformers are used, calculate
the secondary output level of the transformers by dividing
the nominal voltage input to the PT’s primary side by the
turns ratio. The result must be 120 VAC, measured
line-to-line.

Examples:

1.4160 Volt System: Select a potential transformer with a
4160/120 ratio = 35/1. Therefore, set switch SW2 for
35:1 ratio.

2.3300 Volt System: Select a potential transformer with a
3600/120 ratio = 30/1. Therefore, set switch SW2 for

30:1 ratio.

If potential transformers are not used, select a ratio of 1:1.

5.1.5 3 Wire/4 Wire Line — The 1Q Data can be used to mon-
itor either a 3-conductor or 4-conductor AC line. An example
of a 4-wire system is a case in which a transformer’s secon-
dary is wired in a wye configuration with the G neutral termi-
nal ground brought out as the fourth wire. In this case the
G fourth wire connects with the Neutral Terminal on the 1Q
Data’s chassis. (See Figure 2.1A.)

Switch SW2, No. 8 must be set to correspond to the chesen
wiring configuration. Set this switch to the:

® OFF position for a 4-wire wiring configuration
® ON position for a 3-wire wiring configuration

When the OFF position is selected for the 3-Wire configuration,
the Display Window does not display the 8 line-te-neutral AC
line measurements of the Operator” Panel's menu. The
measurements not displayed are:

*V,, Volts RMS

eV, Volts RMS
* V. Volts RMS

5.1.6 AC Line Voltage — The 1Q Data can be set to meas-
ure AC line voltagé'in ohe of two ways:

21

e Line-to-line — 3 Phase 3 Wire
¢ Line-to-neutral — 3 Phase 4 Wire

Table 5.B
PT RATIO SETTINGS
SW2 Switch Settings
PT Ratio 1 2 3 4
110 ON ON ON ON
2:1 OFF ON ON ON
4:1 ON OFF ON ON
5:1 OFF OFF ON ON
20:1 ON ON OFF ON
30:1 OFF ON OFF ON
35 ON OFF OFF ON
4011 OFF OFF OFF ON
55:1 ON ON ON OFF
601 OFF ON ON OFF
701 ON OFF ON OFF
100:1 OFF OFF ON OFF
120:1 ON ON OFF OFF
120:1 ON ON OFF OFF
Any other combinations
M Required setting when no PT used.

Note that the settings of these potential transformers’ switches
allow the 1Q Data to calculate and display the original, un-
reduced line voltage even though the level at the AC Line Con-
nection Terminals is reduced with an external potential
transformer.

5.1.7 Display Volts — The 3 AC line-to-line voltages and the
3 AC line-to-neutral voltages which appear in the Display Win-
dow are auto ranged to represent units of kilovolts or volts.

Shaded area designates information that
replaces or supplements applications using
he 3-phase Power Module.
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Section 6

THEORY OF OPERATION

6.0 General — This Section provides a general description ory device. (The actual signals fram the AC line are “con-
of how the 1Q Data functions internally. Its purpose is to give ditioned” by various circuits,grouped together here and
the user only an overview theory of operation. referred to simply as the line“interface.)

6.1 Basic Block — The 1Q Data is controlled by a self- ¢ Updating the Operator Panel on a regular basis. When
contained microprocessor which is directed by an “‘executive a component of the Panel -+ such as the STEP Display
program” resident in ROM (read-only memory). (See Figure pushbutton — is pressed, the’executive program reacts
6.1.) The microprocessor directs the following 2 operations: by displaying the new information requested in the Dis-

play Window.

¢ Monitoring the AC line voltage and currents and storing
their levels in a “data table” which is a solid state mem-

L
i |
n n Operator
e Micraprocessor t C Panel
AC line EE
voltage i - e Components
Executive r
n :’ Program 0 f
t a ‘
e c
AC ”neEE r Data e
current f table
a
C
e

Figure 6.1 — 1Q Data Basic Block
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Section 7

MAINTENANCE

7.0 General — This Section describes maintenance proce- Earlier Sections of this Manual, espe€ially,Section 2, Hard-
dures for the IQ Data. The information contained here is ware Description; Section 3, OpésatorsPanel; and Section 4,
divided as follows: Installation and Startup, should be read theroughly to familiar-

« Isolating a malfunction (Par. 7.1) ize the maintenance person with'the, IQ‘Data.

¢ Replacing the 1Q Data (Par. 7.2)

Table 7.A
INITIAL POWER-ON TROUBLESHOOTING

Symptom Probable Cause(s) Solution

All Operator Panel indicators are off. e Control power is deficient. ® Locate deficiency in control power
line.

¢ Replace unit. (See Paragraph 7.2)

7.1 Troubleshooting — This Paragraph describes the follow- DANGER
ing procedures: All maintenance procedures must be performed only by
* Troubleshooting when AC power is first applied to an 1Q qualified personnel who are familiar with the 1Q Data and
Data in an applicationy(Par®71.1). the associated AC lines being monitored. Failure to observe

this caution can result in serious or even fatal personal

¢ Troubleshooting assiming the IQ Data has been installed injury and/or equipment damage.

and was operational for'a period of time (Par. 7.1.2).
The following procedures at times involve working in equip-

ment areas where the hazard of fatal electrical shock is
present. Live parts are exposed. Personnel must exercise
extreme caution to avoid injury, including possible fatal
¢ All steps listed in Paragraphs 4.4.1 and 4.4.2 have been injury.

completed, and

7.1.1 Initial Startup — This Paragraph lists procedures to fol-
low when the 1Q Data is not operating properly after AC power
is first applied. The,procedures assume that:

Always disconnect and, if necessary, lock out the AC power

¢ Oneorboth display windows do not display values and/or source before touching the components on the rear of the
the I AMPS RMS LED or V,g VOLTS RMS LED are not IQ Data. Failure to do so can result in serious or even fatal
lit. personal injury andfor equipment damage.

Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.
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Table 7.B

Symptom

Probable Cause(s)

Solution

All Operator Panel indicators are off.

¢ Control power is deficient.

* L ocate control power deficiency.

Before attempting to troubleshoot the IQ Data and the
associated equipment, read and observe the Dangers listed
in the box on the previous page. When the normal operational
conditions of the 1Q Data listed above cannot be observed,
refer to Table 7.A. This Table lists a probable cause and sug-
gests an approach for each possible symptom.

7.1.2 Operational Troubleshooting — A troubleshooting
chart, shown in Table 7.B, lists the probable causes and'seld-
tions for each of a number of symptoms. This Table assumes
the 1Q Data has been operating properly for a period;of time.
Before attempting to troubleshoot the unit and its @ssociated
equipment, read and observe the Dangers listed in/ this
Section.

7.2 Unit Replacement — Follow this progcedure.to replace
the 1Q Data.

Step 1 — Remove AC power at the'main disconnect or isola-
tion switch of the line being monitored. ifithe switch is located
at a distance from the 1Q Data, lock itout to guard against
personnel accidentally turning itien.

Step 2 — Before disconnecting any, wires from the unit, make
sure they are individually identified'to assure that reconnec-
tion will be correctlyfperformed®Make a sketch to help with
the task of terminal and wiredidentification.

Step 3 — If an optional module connects with the Communi-
cations Port, carefullyjunplug it. The connectors may be
screwed together.

StepaS,—\Loosen each screw terminal or nut where there is

¢ Unit is malfunctioning.
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* Replace unit. (See Paragraph 7.2)

ajwire ‘connection. Remove the associated wire.

Step 6,— Remove the 6 mounting screws holding the unit
against the door or panel. These are accessed from the 1Q
Data’s rear.

CAUTION: Be prepared to support the IQ Data from its front
side once most of the screws are loosened or removed. With-
out such support, the unit could fall off, and the Panel could
be damaged.

Step 7 — Carefully lay these screws aside for later use.

Step 8 — Read Paragraph 4.1.2 before attempting to mount
the replacement unit.

Step 9 — Reverse the procedure noted in Steps 3 thru 6.

Step 10 — Using the sketch noted in Step 2, above, replace
each wire at the correct terminal. Be sure each is firmly
tightened.

Step 11 — Set the DIP switches on the right rear of the unit
according to the individual application’s Installation Record
Sheet. (If necessary, see Paragraph 4.3 for details.)

Step 12 — Restore AC power and verify that the Operator
Panel functions, after an initial 2-second delay, are as follows:

e The |, AMPS RMS LED and V,g VOLTS RMS LED
illuminate.

e The Display Window shows the actual line phase A
amperes and phase A-B voltage.

Shaded area designates information that
replaces or supplements applications using
the 3-phase Power Module.




Tear along perforation. Fold the top half down and tape.

IQ DATA USER MANUAL
Customer Comments

Did you find any corrections that need to be made to this manual? (Include page mumber.)

Were any parts of the manual unclear? Do any require further detail‘ordescription? (List parts.)

What are your special application needs?

As part of a constant effort to’serve your needs, Westinghouse is interested in any information
you can supply about your application or use of the 1Q DATA. If you would like to share this
information, please chegk the box below.

O Please call mefto discuss my application or use of the 1Q DATA.
Name Title

Company Phone

Street and Namber.
City State Zip

Just fill in above and drop this card in the mail. No postage needed.

Information Request

(0 Please send me updated application materials when available.
(1 Please send me information on
(J Please have a Sales Engineer call.

U Please contact me to discuss INCOM Local Area Network applications.
Name Title

Company Phone

Street and Number
City State Zip

@ Distribution and Control Business Unit
Electrical Components Division
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