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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. 
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TO 172838 10 DATA 

QUICK LIST FOR IQ DATA INSTALLATION 

It is suggested that you thoroughly familiarize yourself with the 
IQ Data User's Manual before attempting installation. This list 
should be used to assist you. 

1. T11$ first thing to eh� on Ule.;IQ Dam iS ·tl'lal tnt � sfiMSctOt Jll�er is �rti"'g atthe �� levet Each 
p.:pctuet•is>SftipP$€1 frorricttle fl!lctoiy.at 120 volts. · · · 

2 .  Using the technical manual, pages 18  and 1 9, set the DIP 
switches on the back of the IQ Data at the desired values 
(CT ratio, PT ratio, nominal line voltage). 

3. Connect the power leads to the voltage inputs of the IQ 
Data-directly from the line if 600 volts or below, from PT's 
for up to 1 4.4 KV. 

4. Connect CT inputs to the CT terminals of the IQ Data. Be 
extremely careful to connect the inputs correctly and to line 
up the phases with the voltage. 

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

jumpers are installed correctly for your application (see 
Paragraph 2.1.2 , item 3, page 7). Connect the 120/2 40 
VAC control power to the unit at terminals 7 and 1 0. When 
Dl P switches have been verified, apply.control power to the 
unit. 

G.·.::s���:W:r����:'=��w�;!f��;rur;: 
•. ::.·t���;::::�AgJoi;��·�= 
·: .()t)��r. • ·�· c Cuses · ��Utd.• · �it·.:CM'!JfJJI1�¥c.ciQ::·�ttJ; •clips. 
:·: Pb$$i� Pr®lemsc ara I:)IC)wn >fu"$ Q!i � tha� have 

shakE�n.loo" io transit� · · · · · .· · · · · · · · 
7. If you think a problem exists, check the voltage and current 

readings with hand-held meters. If they are correct, the unit 
should be operating correctly. If an LED is not functioning, 
return the device to the factory for repairs. ff.1J:I��.is 
burnet:� oulln til$ s�phase Power t.4o�l;ditic�l� JtWlth 
euss tyj)e KTI<�R�S/4 on�q�1�aie11t; · .. · ·.

· 
.

··· · · ·· · ·· 

IMPORTANT 

Areas in this manual shaded in gray ( ) pertain only to those 

units which operate with the optional 3-phase Power Module (IQ 

Data style number 2078533G03). If your unit does not have this 

option, please skip these shaded areas. 

3 

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

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 2 5/5  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 on the 
screen by means of a floating decimal point and UNITS and 
KILO LED's on the device's faceplate. See Figure 3 .1 .  

Figure 1.1 - I Q  Data 

4 
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The program directing the monitoring function 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 Panel, which makes up the unit's front face, 
supports two Display Windows which visually indicate the 
actual value of the metered items selected for display. 

The IQ Data is available in two different models. One style 
(2D78533G01) is powered by separate 120 or 2 40 VAC control 
power. The second model (2D78533G03) is packaged with a 
three-phase Power Module. Power for this device is derived 
from the line being monitored. 

Since the 10 Data has only two models and very few external 
options, individualizing for an application is performed in the 
field by the user/OEM. Users choose and enter the specifica
tions for the individual setpoints by setting a series of DI P 
switches. No specialized programming language is necessary. 

1.1 Features and Options-Since the IQ Data is 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. 

• 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 are provided, see the sample wiring 
diagrams in Figures 4 . 4A and 4 . 48. 

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 line is 600 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 .8 (page 2 1) for the voltage 
ranges the IQ Data can monitor. www . 
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TO 172838. 

The standard unit requires 1 20/240 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 is broad enough in scope to form the basis of new 
employee familiarization, refresher training sessions, and on
going maintenance. 

IQ DATA 

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 IQ 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 IQ Data, the unit 
should be replaced with a spare. The malfunctioning unit 
should then be returned to Westinghouse for factory repairs. 

Table 1.A 

IQ DATA FEATURES AND BENEFITS 

Feature Benefit 

• Microprocessor-based control • Reliable service without the need for numerous exter-
nal measuring instruments. 

• Two models • Ease of purchasing, stocking 

• In many cases eliminates external transformers 

• Simplified wiring 

• Simplified programming • No special languages to learn 

• Standard cutout • One hole to cut 

• Interchangeability with IQ Data Plus I I ,  IQ Generator 

Table 1.B 

C OMMUNICATION ARRANGEMENTS 

Feature Benefit 

• Communication to an IBM PC (or clone) personal com- • A Local Area Network, Westinghouse INCOM, is formed 
puter. This computer acts as the master and can also by 2 or more IQ Datas connecting to a personal computer 
be used as the interface to other microprocessor-based via a shared twisted pair of wires. The personal computer 
devices. 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. 

• Communications via RS232C to other microprocessor- • Using INCOM, 2 or more IQ Datas (or other IQ products), 
based products or phone modems. 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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IQ DATA TD 172838 

Section 2 

HARDWARE DESCRIPTION 

2.0 General- The purpose of this Section is to familiarize 
the reader with the IQ Data hardware, its nomenclature, and 
to list the specifications of the unit. 

The description here is divided into the following: 

• Operator Panel (Par. 2 .1.1) 

2.1 Hardware Description- The IQ Data is designed to be 
mounted through a cutout in a panel. (This will generally be 
a cabinet's face or door.) 

• Rear access area (Par. 2 .1.2) 

• External hardware (Par. 2 .1.3) 

'/ 

2.� DDDDDDD �� 
D.DDDDDD 

r-- I'-- FIELD 
SE T TABLE 

OPTIONAL 
POWER MODULE "0 
CONNECTION lr;-. 
{U NU SE D IN ---tt--g_j,JJ ;: 0 
STA NDARD 1J!. 
OPERATION) O l.Q. 

r-

/ 1@1 
CURRE NT 
TRA NSF ORMER --1+-....JH:. 
CONNECTIONS I 0 

DIP SWITCHE S 

VOLTAGE 
T ERMINAL 
BLOCK 

'� 0 

f � reo COMMU NICATION 120/240 VAC rn;:, :• +-++--t+ 
CONTROL ---++--+i:. � � CONNECTION 

POWER � � .Q. 
�1f1 DDDDDDD 00 

JQ DATA STAND ALONE 

Figure 2.1A - Rear Access Area 
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TO 172838 

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 

• 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. 

IQ DATA 

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 the right 
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 of the chassis. 

3. The 9-pin connector on the upper left of the unit is unused 
in this case. 120 or 2 40 VAC must be supplied to terminals 
7 and 10. For 120 VAC operation, jumpers must be 
installed from terminals 8 to 1 0 and 7 to 9. For 2 40 VAC 
operation, a jumper must be installed from terminalS to 9. 
This will supply control power to the IQ Data independent 

Figure 2.18 - IQ Data with 3-Phase Power Module 

Shaded area designates information that 
replaces or supplements applications using 

7 the 3-phase Power Module. www . 
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TD 172838 

of the AC line voltage being monitored. 

4. A neutral 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 IQ 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 l isted 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). 

Whenustf19 � 3--Phl.l$&P()VI&rMDdql$), stu�yFiguri2.1B and 
notice t� �fffli!lr�s:betW�::Jl:�, li;igQr�:lt1 A;, Th$ folfow': , 
ingarediff�rericee an«:!aaomon$ ·.fQ.•th� olte� lbov�. · 

1·t�i�.,-� 
.pbteri� :· • EJr�P��'Ai;.B$T1d(: . . 'f:'IJe:H' ... is 
�n · . ·. · •· tiottll:fl. ()1t�$. Power �ul!fneiitottie vottale�onn��' · · . 

.. .  

· 

. ·

. 

. ·· ·
•. 

' •·. · . · .  · 

3: Tfle Po����ls�ct�tothe��Pineonn�ton ttte.�rle1tP1 t�e unit.The PoWer Mo� su�n� the· IQO*t�,�.�p��ol!$Q$<�nd-OI pOwj:)r; . . . . . . 

In thl$ .
·. . �tai� ()()ntrQI pewerls nottsquirectTbU$, t···· 7 · .... ·. ·· 1oit1'Un·: · 

·
· · . ""'f[llls .· � \ . w .. be .. . U$� 

7. The' V�ftaa� �t�r�vmper, �sentiatW asnot11n9 ·f:>ar� 
mu$tbe�l()riedbythe•u$$tdUringiO$fallaliol)tQM$teh 1 of 4 opfjratlng voltage ranges; (ln�allation pr«:ed!Jres, 
alOng Witl"l aJhstlng m ranges, are giVen lrt ParagraPh 4.1:4;) . ·. ·

.
. .  . . . .· .. . . 

. . ·. .  .. 
8. TbEIVQitQgePowerMQdulelsfadory�shipped mau�t$d on 

tl"le re$r ()f the tQ Pata . cha$Si�. This �mpbn�·�Y.i;lJJ. 
ctetachect It� tht) Chassis arid mo'Ve,a OJ) tQ 36lriche$ (91.44om.)awayifiQealc�sPrivent Ac power�tces 
belnglqtat&dor;rtne�inetdOor:Anextensionoabte:must 
be.speclff� in thiS case; . . . . .. 

' ' ' � ' 
, . 

' 
' . 

9. A fuse is t(l((atectin $$ties withe�eh 'Of the 3 inooming AC l.ines . Theiuses are �1:4 Amp, 600 volt, 200 kA interrupting 
rating. These fuses are h1teroaHQ the. Power MQdiJle and 
can be;a.QQessed by re:movingthethree screws holding the 
cover in place •. (See Figure 4;S)Ifit iS necessary to replaoe 
fuses, malte sure all voltage has been removedirom the IQ 
Data before removing/replacing the fuses. 

IQ DATA 

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 . 4 F).These are user
supplied and must have a 5 ampere secondary. 

Potential transformers are required when line voltage is above 
600 volts. These are wired directly to the AC Line Connection 
Terminals. (See Figures 4 .4B, 4 . 4D and 4 . 4 F.) 

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

• General specifications (Table 2 .A) 

• Metering specifications (Table 2 .B) 

Table 2.A 

GENERAL SPECIFICATIONS 

Device's Power Requirement 

PT Burden 
0.02 VA 

With 3-phase Power Module 
10 VA 

C.T. Burden 
1. 2 5  VA 

Frequency 

50/60 Hz(1) 

Line Characteristics 

• Nominal Line ± 20% 

· ···w·u ·eontln�e tQ'��;·t�.,��·�.·� ;f>� ... �. 
Operating Temperature 

oo 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. 

Table 2.8 MET ERING SPECIFICATIONS!1l 

Item Description 
Accuracy 

In % of Reading 

AC Amperes (2) Phase A, B, C ±1% 

Voltage Line A-to-B, B-to-C, and C-to-A ±1% 

Voltage Line A-to-neutral, B-to-neutral , and C-to-neutral ±1% 

(1) Updated every 1.4 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. www . 
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IQ DATA 

Section 3 

OPERATOR PANEL 

3.0 Introduction- This Section describes the operation of 
the 10 Data. It is divided into the following 3 Sections: 

• Pushbuttons (Par. 3.1) 

• LEOs (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: 

• STEP Display. Push buttons 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. At the same 
time the current operating value corresponding to that 

VOLTAGE 
UNI T 
LEOS 

@ WESTINGHOUSE IQ DATA 
RMS 

Volts O KiloVolts 

STEP 

TO 172838 

item is shown in the Display Window. 

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

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

3.2 LEOs - The Operator Panel LEOs are divided into 2 
types: 

3.2.1 Menu LEOs. At any given time, two of the LEOs 
associated with a menu item are illuminated. (See Table 3.A 
for a listing of these 9 items.) Each acts to identify which menu 
item value is currently being shown in the Display Window. 

CURRENT RMS 
0 Amps O KiloAmps 

r-r r-r r-r r/1 
r-1 r-1 r-1 r-1 
L.J L.J L.J L.J 

CURRENT 
UNI T  
LEOS 

CURRENT 
DISPLAY 

VOLTAGE STEP CURRENT MENU LEOS 
DISPLAY 

CURRENT STEP 
DISPLAY 
PUSHBUTTON PUSHBUTTON 

Figure 3.1 Operator Panel 
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TO 172838 IQ DATA 

Table 3.A 

MET ERED VALUES 

Selection 
Display 

Description 
Format 

V A-B Volts RMS v XXXX or Phases A-to-8 
KV xx.xx 

V8_c Volts RMS v XXXX or Phases 8-to-C 
KV xx.xx 

Vc-A Volts RMS v XXXX or Phases C-to-A 
KV xx.xx 

VA-N Volts RMS (1) v XXXX or Phase A-to-neutral 
KV XX. XX 

Vs-N Volts RMS (1) v XXXX or Phase 8-to-neutral 
KV xx.xx 

Vc-N Volts RMS (1) v XXXX or Phase C-to-neutral 
KV XX .XX 

lA Amps RMS Amps XXXX or Phase currents 
18 Amps RMS KAmps xx.xx 
lc Amps RMS 

(1) These values are skipped automatical ly with systems which do not wire the neutral line to the Neutral Terminal of the IQ 
Data. The blanking occurs when position 8 of SW1 is set for the 3-wire position. 

3.2.2 Units LEOs: 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 given time. (See Paragraph 3.1 for details on selecting 
an individual value.) 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



IQ DATA TD 172838 

Section 4 

INSTALLATION AN D STARTUP 

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

• Mounting (Par. 4 .1) 

• Wiring (Par. 4 . 2) 

• DIP switch setting (Par 4 .3) 

• Initial startup (Par. 4.4) 

Earlier Sections, especially Section 2, Hardware Description, 
should be read by anyone using this Section to install an 10 
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 

f-- 5.12 

To I 
4.44 

0 

l 
" -

4.44 - 2.56-

� 
.13-j f-

I 

I 5.38 
I 
I 
0 

cutout in which it will be placed. The dimensions for this 
cutout, along with the location of 6 mounting holes, are shown 
in Figure 4.1. Before actually cutting the panel, be sure that 
the required 3-dimensional clearances for 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 the holes for the mounting screws. 
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 em). 

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

I 

.201 DIA. / 

1 (6 HOLES) 

9.38 

-

I 
J Q__ 

Figure 4.1 Chassis Cutout Dimensions 

These dimensions must be -0 and +0.050 in. 
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TO 172838 IQ DATA 

r-- 3.600 

THREE PHASE POWER MODUlE. 
STYLE NO. 9966075602 

6.750 2.490 

2.060 

1A49111H01 

�1 B 

.200 

�· c 

NOTE: 
FUSES 
lNSfDE 
COVER 

.20001A. 
2 HOLES 

Figure 4.2 - Optional Power Module 

Place the IQ Data through the cutout in the panel. Be sure 
the Operator Panel faces outward. Use 0.5 in. (1. 2  em) long 
screws (included with the 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 Optfonat POwer Module -In those cases where It is 
necessary to remove the Power Module and mount it 
separately from the chassiS, be sure that: 

• The location allows for a cable connection betWeen the 
JQ Data chassis and Power Module by means of the 36 
in. (91.4 em) Extension Cable Option. 

• The separated Power Module can physically fit in the 

13 

location desired. (See clearance dimensions in Figure 4.2.) 
Use the Module as a drilling temPJateat t:h!J de�red location. The two 8032 S(:rews can be. u.aed to remount the Module 1n 
holes properly drilled and. tapped. · · 

4.1.4 voltage Selectoraumper�H �� nec&S$ary to �atch 
the pJacementofthe Voltage Selector Jumper with� incom
ing AC line voltage, measured line-to-line. (See Figure 2.1 B.) 

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

Nevet�eq�P,il9eha 
torc4���.'PtP, Per��:ir:tt"ry; i�tl .. 

0 
� O 

, 
' 

O 0 < ' O> 
' 

O , < <' 0 
< 

� ' « 

• 96 tc; 154'VAC>� t�OX 
Theserangesarelnd�tea�th�;:p�:MGduJe��s� in 
Figt�r� 4.�; PQ�t �wtrt�g'PI•f:l·�r-ln >'s��:,�p �rty toe 
us�ror0E�'t<!.(fetent\IFI$the , , · 

, 
, 

· , ;pflange 
tne· ���,'.ru�r;1c;,tt.� t:Jne , ,., <u$1ng 
pote-�f\;f()imers; Wl:l�,usiflg ' $r$with 
a 120 vOlt �cqr)d.,y, • S,�¥f<!r . ... :ne: posi· tloned ror 9«?�154 )IOit ri\ltige, , 

, · , · 
, ' , , 

After .re�th;Jnlfl9 tile, j���(• ere��,;f)ia�ccover and. sa. cure With .eorew. ·

.· , 
, 

'. · , · 
· 

' ,  · · , ·. ·

· 

4.2 Wiring - The wiring of the IQ Data must follow a suita
ble "wiring plan drawing." The term wiring plan, as used here, 
refers to the drawings made for the specific application. It 
describes all electrical connections between the IQ Data and 

14 

T D  172838 

the machine or process equipment. T his is made up by the 
user or OEM. 
A typical wiring plan is shown in Figures 4.4A thru 4.4F. 
Observe the Figures and note the following: 

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

2. The incoming AC line phases A, 8 and C wire directly 
to the AC Line Connection Terminals on the chassis, 
when line voltage is 600 volts or less. 

3. The wires connecting to the IQ Data must not be larger 
than AWG No. 14. Larger wires will not connect properly 
with the various terminal blocks. 

4. Wiring between the current transformers and the IQ Data 
should be kept as short as possible (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. If the IQ Data is to read line-to-neutral voltages, the 
Neutral must be connected to the system ground or ter
minals 2, 4, and 6 must be connected to Neutral. 

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

r-------- 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 IQ 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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LINE 
A 

L1 

L2 

L3 

FUS E 

" 

8 

>ll 

c 

3 PHASE 3 WIRE (UP TO 600 VOLTS) 
2 CT's WITH IQ DATA 

DIRECT VOLTAGE C ONNECTION & EXTERNAL CURRENT TRANSFORMERS 

lCT 

• .. E-
2CT 

�1 i2 

120 OR 240 VW:. 
CONTROL POWER J J J 

LOAD 

Tl 

T2 
T3 

LINE LOAD 
l1 -rA----;:::===J!f.4�::,:_ __ ll 

FUSE 

6 f 1 3 5 0 0 
\t Gtrll lA 18 IC 7 8 9 10 

2 4 6 (SEE LABEL FOR 

! ? 4? ; ? 120/240 JUWPERS) 

0 0 0 0 
8 9 10 

,..L IQ DATA GNO-=
STAND ALONE APPLICATION 

GNO "= 
10 DATA 

J-f'HASE POWER t.IOOUU: APPuCATIOII 

LINE 
A L1 

L2 

L3 

8 

Figure 4.4A - Wiring Diagram 

3 PHASE 3 WIRE (ABOVE 600 VOLTS) 
2CT'S WITH IQ DATA 

EXTERNAL POTENTIAL TRANSFORMERS & CURRENT TRANSFORMERS 

lCT 

· .. rr 
c 2CT 

----11 rr 

LOAD 

T1 

T2 

T3 

LINE lOAD -r-------r====���--TI 

IQ DATA 

",ll d 
�'ITO 

OPE 
DELT 

FU SE 
� 

VA 

"} 120 OR 240 VM:. GND CONTROL P0W£R 
I I I 

--o• 3 5 0 0 
>ll It Glf) � IB IC 7 8 9 

10 2? 4? 6? (SE£ LABEL FOR 
120/240 JUIAPERS) 

, ..L IQ DATA GNO -=

STAND ALONE APPLICATION 

0 0 0 l $  0 0 0 0  
IIA \11 \t GIIII " 8 9 10 

2 

GND "'" 10 DATA 
3-PHASE POWER UOOUU: APPliCATION 

Figure 4.48 - Wiring Diagram 

15 Shaded area designates information that 
replaces or supplements applications using 
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LIN� 
A 

L1 

L2 

L3 

N 

FUS E 

VA 

LINE 
A 

L 1 

L2 

L3 

N 

IJ 

B 

\II 

3 PHASE 4 WIRE (UP TO 600 VOLTS) 
DIRECT VOLTAGE CONNECTION & EXTERNAL CURRENT TRANSFORMERS 

c 

IC Cl() 

I J 

" 

1CT 
XI E- 2CT 

LOAD 

T1 

.-------11 E- T2 

5 

IB 

3CT 
r----11 E- T3 

IC 

N 

,---
NOTE: LINES 2, 4, AND 6 
SHOULD BE �AIN ED 

tll"L 
...... 

AT THE SAWE POT[ 
>S THE GND TERII 
FOR FURTHER DETAI lS 
S[[ SECTIOII 4.2 

120 DR 240 we 
CO+ITROL POWER 

T T T 

0 0 

7 8 9 10 

2� 4? '? (SEE I.ABEl FOR 
120/240 JUIM'ERS) 

I Q DATA 

LINE 
L1 
l2 8 

L3 c 

N 

FUSE I) 
I" A 8 £ lf,ll.!RAI t AUX POWER MODULE 

'-- 0 0 0 0 .. \tl IC 0111) 
I 3 .. 

1CT 
• ' !:::-
• Xl f2 2CT 

�.·� 3CT 
��� 
,.............. 

1>101[: UH(S 2. 4, AND 
SHOUtJ) fiE WAIIiiAINEJ) 
AT !HE SAM£ POIENI"l 
J/3 1Ht I)H() IERWINAL 
fOR Fl!RTH£R D£TAILS 
SEE 5EC1101< 4.2 

5 0 0 0 0 
" IC 7 a 9 10 

z? '? '? 
IQ DATA 

TO 172838 

lOAD 
T1 

T2 
T3 
N 

STANO ALONE APPLICATION 3-PHASE POWER MODULE APPLICATION 

B 

J 

Figure 4.4C - Wiring Diagram 

3 PHASE 4 WIRE (ABOVE 600 VOLTS) 
EXTERNAL POTENTIAL TRANSFORMERS & CURRENT TRANSFORMERS 

1CT 
•II E- 2CT 

.-------11� 
c 3CT 

,-!{,'� 
r--

J 

LOAD 

T1 

T2 

T3 

N 

liNE LOAD -t------�====���--TI 
TJ 
N. 

WY E ��� n--
J J 

FU SE � I 
I J 5 

VA w IC Cl() lA 18 IC 

2� 4? '? 
STANO ALONE APPLICATION 

120 OR 240 VAC 
CONTROl PO\I£R 

T T T 

0 0 

7 8 9 10 

(SEE LABEL FOR 
120/240 JUIM'ERS) 

IQ DATA 

0 0 
9 tO 

10 DATA 
3-PHASE POWER UOOVlE APPliCATION 

Figure 4.4D - Wiring Diagram 
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FU 

LINE 
A 

L1 

L2 
L3 

SE[ 

" 

8 

I 
6 
� 

3 PHASE 3 WIRE (UP TO 600 VOLTS) 
DIRECT VOLTAGE CONNECTION & EXTERNAL CURRENT TRANSFORMERS 

c 

� 
"' Glfl 

lCT 
o XI E- 2CT 

�I E- 3CT 
�I E-

-

-:1:--
GNO 

120 OR 240 VIC 
CONTROL POWER 

I I I 

I J 5 0 0 

� 18 lC 7 8 9 10 
(SEE WlEL fOR 

LOAD 

T1 

T2 

T3 

2? '? 6? 120/240 Jl)ljP[RS) 

IQ DATA 

STAND ALONE APPLICATION 

Figure 4.4E - Wiring Diagram 

3 PHASE 3 WIRE (ABOVE 600 VOLTS) 
EXTERNAL POTENTIAL TRANSFORMERS & CURRENT TRANSFORMERS 

LINE 
A lU u-r-----;=====�t::;--· , i2 

L2 +--Bt------+-------;;ppt---f-2-CT_ �I i2 3CT 
n� E-

� 

� 
GNO 

120 OR 240 VIC 
CONlRDl POWER 

I I I 

I J 5 0 0 

VA � \t Gl() lA 18 IC 7 8 9 10 

2 O <o 6 O (SEE LASH fOR I I I 120/240 JUWPERS) 

IQ DATA 

STAND ALONE APPLICATION 

Figure 4.4F - Wiring Diagram 

10 DATA 

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

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 
Installation Record Sheet produced specifically for the appli· 
cation. A blank Record Sheet is shown in the Table 4.A, page 
19. Both DIP switches contain eight 2-position switches which 
are set in combination. (See Figure 4.5.) The switches are 
turned ON or OFF by sliding the switch. As you face the DIP 
switches, slide: 

• To the LEFT to turn the switch OFF 
• To the RIGHT to turn the switch ON 

Figure 4.6 shows a side view of a single slide switch and how 
it is turned on and off. 
Observe the ON and OFF designations on the DIP switches 
shown in Figure 4.5. Always look for the OFF and ON desig
nations on the hardware or printed circuit board to be sure 
you are setting the switches correctly. 
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
graph 4.4 when first applying power to the 10 Data. 
4.4 Initial Startup - The information here is intended to be 
used when first applying AC power to the 10 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 
item . 

...-------- WARNING -------..., 

The following startup procedures must be performed only 
by qualified personnel who are familiar with the 10 Data 
and its associated electrical and/or mechanical equipment. 
Failure to observe this caution can result in serious or even 
fatal personal injury and/or equipment damage. 

4.4.1 Before Power Application - Before applying AC 
power to the 10 Data, perform the following: 
D Verify that the incoming AC power to the system is discon
nected. 
D Verify all DIP switches are set according to the lnstalla· 
tion Record Sheet. 

D Verify that all wiring is correct, as shown on the wiring plan 
drawings. 
D When possible, disable the 10 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 10 Data: 
If installing an 10 Data without a three-phase Power Module 
(2D78533G01 ): 
D Apply 120 or 240 VAC to terminals 7 and 10 of the unit. 
Zeros should appear in both screens and the VA-s and lA 
LEDs should be lit. 

18 

SW1 

SW2 

OFF- ON 

:===::::::1 
!====�2 
:===::::::3 
:===::::::4 
:===::::::5 
�==::::::6 
�==::::::7 
L..._ __ ____J 8 

TD 172838 

Current transformer's ratio 

50/60 Hz selection 

Potential transformer's ratio 

3 wire/4 wire system 

Figure 4.5 DIP Switches 

ON __ _ D 

D ___ OFF 

Figure 4.6 - DIP Switch (side view) 

D Turn on AC power and verify the voltage and current values 
shown. 
This is the last step if installing an IQ Data without a three
phase Power Module. 

Shaded area designates information that 
replaces or supplements applications using 
the 3-phase Power Module. www . 
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Table 4.A 

IQ DATA INSTALLATION REC ORD SHEET 

DIP Slide 
Switch Switch 

1 
2 
3 
4 

SW1 5 

6 
7 

8 

1 
2 
3 
4 

SW2 5 
6 
7 

8 

Setting 
ON/OFF 

Combinations 

-

-

-

-

-

-

-

-

-

-

-

Description 

T he ratio of the external current transformers. 
Refer to Table 5. A, page 20 

Unused 
Unused 

Line frequency ON = 60 Hz; OFF = 50 Hz 

Potential transformers if used. 
Refer to Table 5. 8, page 21 

Unused 
Unused 
Unused 

AC line wiring OFF = 4-wire; ON = 3-wire 

19 

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

Section 5 

APPLICATION CONSI DERATIONS 

5.0 General - This Section contains various considerations 
to be kept in mind when applying the IQ Data to a specific 
application. It is designed primarily for the systems or appli
cation engineer responsible for making up the wiring plan 
drawings. 
It is strongly suggested that all earlier Sections - especially 
2 and 3 - be read thoroughly before proceeding. 
5.1 DIP Switch Settings - A number of DIP switches, 
located on the right rear side of the chassis, tailor each IQ 
Data to a specific application. The switches provide 4 selec
tion groupings which must be set by the user during installa
tion. Once these settings are determined, they should be 
recorded on a copy of the Installation Record Sheet, shown 
in Table 4.A, page 19. The filled-in Record Sheet should then 
be made available to the installation team and to maintenance 
personnel. Paragraph 4.3 describes how to physically set the 
switches. 
5.1.1 Current Transformer Ratio - The ratio of the user
provided external current transformers can vary from 25:5 to 
5000:5. Switch SW1, Nos. 1 thru 5 must be set to correspond 
to the external current transformer's ratio, as listed in Table 5.A. 
5.1.2 Display C urrent- The AC line current level appear
ing in the Display Window is auto ranged to represent 
amperes to kiloamperes. 
5.1.3 Line Frequency- The IQ Data can accept a line fre
quency of either 50 or 60Hz. Selection is made at SW1, No. 
8. Place the switch in the: 

• OFF position for a 50 Hz line 
• ON position for a 60 Hz line 

CT 
Ratios 

25:5 
50:5 

100:5 

150:5 
200:5 
250:5 

300:5 
400:5 
500:5 

600:5 
800:5 

1000:5 

1200:5 
1500:5 
1600:5 

2000:5 
2500:5 
3000:5 
3200:5 

4000:5 
5000:5 

1 

ON 
OFF 
ON 

OFF 
ON 
OFF 

ON 
OFF 
ON 

OFF 
ON 
OFF 

ON 
OFF 
ON 

OFF 
ON 
OFF 
ON 

OFF 
ON 

T D  172838 

Table 5.A 

CT RATIO SET TINGS 

SW1 Switch Settings(1l 

2 3 4 5 

ON ON ON ON 
ON ON ON ON 
OFF ON ON ON 

OFF ON ON ON 
ON OFF ON ON 
ON OFF ON ON 

OFF OFF ON ON 
OFF OFF ON ON 
ON ON OFF ON 

ON ON OFF ON 
OFF ON OFF ON 
OFF ON OFF ON 

ON OFF OFF ON 
ON OFF OFF ON 
OFF OFF OFF ON 

OFF OFF OFF ON 
ON ON ON OFF 
ON ON ON OFF 
OFF ON ON OFF 

OFF ON ON OFF 
ON OFF ON OFF 

(1) All other combinations are invalid. 
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5.1 .4 Potential T ransformer'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 5.8. 
..--------- 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 IQ 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 IQ 
Data's chassis. (See Figure 2. 1A.) 
Switch SW2, No. 8 must be set to correspond to the chosen 
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 3 line-to-neutral AC 
line measurements of the Operator Panel's menu. The 
measurements not displayed are: 

• VA-N Volts RMS 
• V s-N Volts RMS 
• V C-N Volts RMS 

5.1.6 AC Line Voltage- The 10 Data can be set to meas
ure AC line voltage in one of two ways: 

21 
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• Line-to-line - 3 Phase 3 Wire 
• Line-to-neutral - 3 Phase 4 Wire 

Table 5.8 

PT RATIO SET TINGS 

SW2 Switch Settings 

PT Ratio 1 2 3 4 

1: 1 (1) 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: 1 ON OFF OFF ON 
40:1 OFF OFF OFF ON 
55: 1 ON ON ON OFF 

60:1 OFF ON ON OFF 
70:1 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 

(1l Required setting when no PT used. 

Note that the settings of these potential transformers' switches 
allow the IQ 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 
the 3-phase Power Module. 
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Section 6 

THEORY OF OPERATION 

6.0 General - This Section provides a general description 
of how the IQ Data functions internally. Its purpose is to give 
the user only an overview theory of operation. 
6.1 Basic Block - The IQ Data is controlled by a self
contained microprocessor which is directed by an "executive 
program" resident in ROM (read-only memory). (See Figure 
6.1.) The microprocessor directs the following 2 operations: 

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

AC line 
voltage 

AC line 
current 

... 1:: 1:: .... 

... 1::" ... 

.----
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n 
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t 
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r 
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a 
c 
e 

'------

I Microprocessor 

I Executive 
-. program � 

I 

Data 
table 

TO 172838 

ory device. (The actual signals from the AC line are "con
ditioned" by various circuits grouped together here and 
referred to simply as the line interface. ) 

• Updating the Operator Panel on a regular basis. When 
a component of the Panel - such as the STEP Display 
pushbutton- is pressed, the executive program reacts 
by displaying the new information requested in the Dis
play Window. 

-

I 

I n Operator 
t - Panel r--..... r---
e Components 

I r 
.. f .... a � 

c 

I 

e 

-

Figure 6.1 - IQ Data Basic Block 
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Section 7 

MAIN TENANCE 

7.0 General - T his Section describes maintenance proce
dures for the IQ Data. T he information contained here is 
divided as follows: 

• Isolating a malfunction (Par. 7.1) 
• Replacing the IQ Data (Par. 7.2) 

IQ DATA 

Earlier Sections of this Manual, especially Section 2, Hard
ware Description; Section 3, Operator Panel; and Section 4, 
Installation and Startup, should be read thoroughly to familiar
ize the maintenance person with the IQ Data. 

Table 7.A 

INITIAL POWER-ON T ROUBLESHOOTING 

Symptom Probable Cause(s) Solution 

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

7.1 Troubleshooting - This Paragraph describes the follow
ing procedures: 

• Troubleshooting when AC power is first applied to an IQ 
Data in an application (Par. 7.1.1). 

• Troubleshooting assuming the IQ Data has been installed 
and was operational for a period of time (Par. 7.1.2). 

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

• All steps listed in Paragraphs 4.4.1 and 4.4.2 have been 
completed, and 

• One or both display windows do not display values and/or 
the lA AMPS RMS LED or V AB VOLTS RMS LED are not 
lit. 

Shaded area designates information that 
replaces or supplements applications using 
the 3-phase Power Module. 23 

• Replace unit. (See Paragraph 7.2) 

r--------- DANGER ---------, 

All maintenance procedures must be performed only by 
qualified personnel who are familiar with the IQ Data and 
the associated AC lines being monitored. Failure to observe 
this caution can result in serious or even fatal personal 
injury and/or equipment damage. 
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 
injury. 
Always disconnect and, if necessary, lock out the AC power 
source before touching the components on the rear of the 
IQ Data. Failure to do so can result in serious or even fatal 
personal injury and/or equipment damage. 
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Table 7.8 

Symptom Probable Cause(s) Solution 

All Operator Panel indicators are off. • Control power is deficient. • Locate control power deficiency. 

• Unit is malfunctioning. • Replace unit. (See Paragraph 7.2)  

Before attempting to troubleshoot the 10 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 10 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 solu
tions for each of a number of symptoms. This Table assumes 
the 10 Data has been operating properly for a period of time. 
Before attempting to troubleshoot the unit and its associated 
equipment, read and observe the Dangers listed in this 
Section. 
7.2 Unit Replacement - Follow this procedure to replace 
the 10 Data. 
Step 1 - Remove AC power at the main disconnect or isola
tion switch of the line being monitored. If the switch is located 
at a distance from the 10 Data, lock it out to guard against 
personnel accidentally turning it on. 
Step 2 - Before disconnecting any wires from the unit, make 
sure they are individually identified to assure that reconnec
tion will be correctly performed. Make a sketch to help with 
the task of terminal and wire identification. 
Step 3- If an optional module connects with the Communi
cations Port, carefully unplug it. The connectors may be 
screwed together. 

Step 5 - Loosen each screw terminal or nut where there is 

24 

a wire 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 10 
Data's rear. 
CAUTION: Be prepared to support the 10 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: 

• The lA AMPS RMS LED and V AB VOLTS RMS LED 
illuminate. 

• 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. 
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IQ DATA USER MANUAL 
Customer Comments 

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

Were any parts of the manual unclear? Do any require further detail or description? (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 10 DATA. If you would l ike to share this 
information, please check the box below. 

D Please call me to discuss my application or use of the 10 DATA. 

Name Title _____________ _ 

Company _______________ Phone ____________ ___ 

Street and Number -------------------------

City _________ State _________ Zip ________ _ 

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

I nformation Request 
D Please send me updated application materials when avai lable. 

D Please send me information on 

D Please have a Sales Engineer cal l .  

D Please contact me to discuss INCOM Local Area Network appl ications. 

Name Title _____________ _ 

Company _______________ Phone ____________ ___ 

Street and Number ________________________ _ 

City _______ ___ State ________ _ Zip ________ _ 

® Distribution and Control Business Unit 
Electrical Components Division www . 
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