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NOTICE

Read these instructions carefully and look at the equipment to become familiar with the device before
trying to install, operate, or maintain it. The following special messages may appear throughout this
manual to warn of potential hazards or to call attention to information that clarifies or simplifies a

procedure.
A DANGER

Used where there is hazard of severe bodily injury or death. Failure
to follow a “DANGER” instruction will result in severe bodily injury or
death.

/\\ WARNING

Used where there is hazard of bodily injury or death. Failure to follow
a “WARNING” instruction may result in bodily injury ordeatht

/\ CAUTION

Used where there is hazard of equipmentidamage: Failure to follow a
“CAUTION” instruction may result in damage to equipment.

NOTE

Provides additional informatien, to-elarify or simplify a procedure.

PLEASE NOTE: Electrical equipment §hould be serviced only by qualified electrical maintenance
personnel, and thisydoeument should not be viewed as sufficient for those who are
not otherwise qualifiedhto operate, service, or maintain the equipment discussed.
Although reasonable care has been taken to provide accurate and authoritative
information in this,document, no responsibility is assumed by Square D for any
consequenges aftising out of the use of this material.

FCC NOTICE: This equipment complies with the requirements in Part 15 of FCC rules for a Class A
computing device. Operation of this equipment in a residential area may cause
unacceptable interference to radio and TV reception, requiring the operator to take
whatever steps are necessary to correct the interference.

TECHNICAL SUPPORT

Foritechnical support, contact the Power Monitoring and Control Systems Technical
Support Center. Hours are 7:30 A.M. to 4:30 P.M., Central Time, Monday through Friday.
Phone: (615) 459-8552 Fax:(615) 459-4294

POWERLOGIC, SY/MAX, SY/NET, and SY/LINK are Registered Trademarks of Square D Company.
© 1994 Square D Company All Rights Reserved
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Chapter 1—Introduction

CHAPTER 1—INTRODUCTION

CHAPTER CONTENTS

WHAT IS THE
CIRCUIT MONITOR?

This chapter offers a general description of the Circuit Monitor, describes
important safety precautions, tells how to best use this manual; and lists
related documents. Topics are discussed in the following order:

What is the Circuit MONItor?........ccovivviiiiniiismmnen e i 1
Safety Precautions........cceeenieeeeeenieesenereescdbibes il ¥l 4
Using This Manual ... s 5
Topics Not Covered Here ... Bt cvnneiiinicccstsei s 5
Notational Conventions ... ... P inreeinneensinntiecssnsiesssssssnasens 5

The POWERLOGIC® CircuitMonitor is a multi-function, digital
instrumentation, data acquisitionand control device. It can replace a variety
of meters, relays, transdticers and other components. The Circuit Monitor is
equipped with RS-485 communications for integration into a POWERLOGIC
power monitoring and ¢entrol system.

The Circuit Monitor is‘ajtrue rms meter capable of exceptionally accurate
measurement of highly nonlinear loads. A sophisticated sampling technique
enables a¢curate, true rms measurement through the 31st harmonic.

Over&0 metered values plus extensive minimum and maximum data can be
viewed from the six-digit LED display. Table 1-1 on page 3 providesa
summary ofiCircuit Monitor instrumentation.

The Ciretiit Monitor is available in several models to meet a broad range of
power monitoring and control applications. Table 1-2 on page 3 lists the
Ciretiit Monitor models. Table 1-3 compares the features available by model.

Circuit Monitor capabilities can be expanded using add-on modules that
mount on the back of the Circuit Monitor. A voltage/power module and
several input/output modules are available. See Chapter 6—-1/0 Capabilities
for a description of the available I/O modules.

Using POWERLOGIC application software, users can upgrade Circuit
Monitor firmware through either the RS-485 or front panel optical communi-
cations ports. This feature can be used to keep all Circuit Monitors up to date
with the latest system enhancements.

Some of the Circuit Monitor’s many features include:

¢ True rms Metering (31st Harmonic)

Accepts Standard CT and PT Inputs

High Accuracy—0.2% Current and Voltage

Over 50 Displayed Meter Values

© 1994 Square D Company All Rights Reserved 1
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What is the Circuit Monitor? Min/Max Displays for Metered Data O
(cont.) e Power Quality Readings—THD, K-Factor, Crest Factor

e On-board Clock/Calendar

¢ Easy Front Panel Setup (Password Protected) ¢
® RS-485 Communications Standard %
¢ Front Panel, Optical Communications Port Stand \
® Modular, Field-Installable, Digital 1/O m
¢ 1/0 Modules Support Programmable KYZ P@tput
® Setpoint-Controlled Alarm /Relay Functi
¢ On-board Event and Data Logging
e Waveform Capture @
¢ High-speed, Triggered, 12-Cyc pture
¢ Downloadable Firmware
¢ System Connections \
— 3-Phase, 3-Wire Delt
—3-Phase, 4-Wire W,
— Metered or mutral
- Other M onnections
o OptionalN. ower Module for Direct Connection to 480Y /277V

e Wide m emperature Range, Standard (-25 to +70° C)

© 1994 Square D Company All Rights Reserved
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Table 1-1
Summary of Circuit Monitor Instrumentation

Real-Time Readings Energy Readings
¢ Current (per phase, N, G, 30) ¢ Accumulated Energy, Real
Voltage (L-L, L-N) ¢ Accumulated Energy, Reactive
« Real Power (per phase, 30) ¢ Accumulated Energy;sApparent*
* Reactive Power (per phase, 30) « Bidirectiorial Readings"

- « Apparent Power (per phase, 30)

« Power Factor (per phase, 3@) Power Analysis Values*
* Frequency « Crest Factor (perphase)
* Temperature (internal ambient)* « K-Factor Demand (per phase)
* THD (current and voltage) « Displacement’Power Factor (per phase, 30)
* K-Factor (per phase) « Fundamental Voltages (per phase)

" « Fundamental Currents (per phase)
Demand Readings * Fundamental Real Power (per phase)

* Demand Current (per-phase present, peak) 4"\« Harmeénic Power

* Average Power Factor (3@ total) *Wnbalance (current and voltage)
* Demand Real Power (3@ total) « Phase Rotation

* Demand Reactive Power (3@ total)*
*Demand Apparent Power (3@ total)
* Coincident Readings*

« Predicted Demands* * Available via communications only.
Table 1-2
Class 3020 Circuit Monitors
Type Description

CM-2050 Instrumentation, 1% accuracy

CM-2450 Instrumentation, 0.2% accuracy

CM:2250 Instrumentation. waveform capture, 0.2% accuracy

CM-2350 | Instrumentation, waveform capture, extended memory, 0.2% accuracy

Table 1-3
Circuit Monitor Feature Comparison

Feature CM-2050 | CM-2150 | CM-2250 | CM-2350
Eull Instrumentation X X X X
RS-485 Comm Port x x x
Front Panel Optical Comm Port x x x
1% Accuracy Class
0.2% Accuracy Class
Alarm/Relay Functions
On-board Data Logging
Downloadable Firmware
Date/Time for Each Min/Max
Waveform Capture
12-Cycle Event Capture
Extended Memory
Surge/Sag Detection

L AR IR

x| X[X|x|x

x| X |X|X|X|X|xX

[ 3| x| K| xK|xk|X|xX|x

© 1994 Square D Company All Rights Reserved 3
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SAFETY PRECAUTIONS

HAZARD OF BODILY INJURY OR EQUIPMENT DAMAGE.

e Only qualified electrical workers should install thissequipment.
Such work should be performed only after reading/this,entire set
of instructions.

¢ The successful operation of this equipment depends upon proper
handling, installation, and operation. Neglecting fundamental
installation requirements may lead to personal injury as well as
damage to electrical equipment or othenproperty.

¢ Before performing visual inspections, tests, or maintenance on this
equipment, disconnect allisources of electric power. Assume that
all circuits are live untilithey have been completely de-energized,
tested, grounded, andi#agged: Pay patrticular attention to the
design of the power system. Consider all sources of power,
including the possibility,of backfeeding.

Failure to observe this precaution will result in equipment
damage, severe personal injury, or death!

© 1994 Square D Company All Rights Reserved
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Chapter 1—Introduction

USING THIS MANUAL

Topics Not Covered Here

Notational Conventions

This document provides the information required to install and operate the
Circuit Monitor. The document consists of a table of contents, twelve chap-
ters, and a number of appendices. Chapters longer than a few pages begin
with a chapter table of contents. To locate information on a specific topic,
refer to the table of contents at the beginning of the document, or the table of
contents at the beginning of a specific chapter.

Some of the Circuit Monitor’s advanced features, stich as on-board data log
and event log files, must be set up over the communications link using
POWERLOGIC application software. This Circuif Monitor instruction bulletin
describes these advanced features, but does niet tell how to set them up. For
instructions on setting up these advancedifeatures, refer to the application
software instruction bulletin.

This document uses the followingmotatienal conventions:

e Procedures. Each procedure begins with an italicized statement of the
task, followed by a numbered list of steps. Procedures require you to take
action.

¢ Bullets. Bulleted lists, such as this one, provide information but not
procedural steps,They donot require you to take action.

¢ Cross-References.\Cross-references to other sections in the document
appear in boldface. Example: see Mounting the Circuit Monitor in
Chapter3.

© 1994 Square D Company All Rights Reserved
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CHAPTER 2—HARDWARE DESCRIPTION

FRONT PANEL The Circuit Monitor front panel is designed for maximum ease of use. The
Circuit Monitor has five modes of operation:

e METERS — for viewing real-time metered data
e MIN — for viewing the minimum of the selected metered yalue
¢ MAX — for viewing the maximum of the selected/metered value

e ALARM — for viewing the status of on-board alarms

[Setup] — for setting up the Circuit Monitor

The general procedure for displaying data.ds simple:

1. Press the MODE button to select one©fjthe five available modes.
2. Press the SELECT METER buttons to select a metered value.

3. Press the PHASE button to selectia phase.

In [Setup] mode, use the altemate'descriptions in grey to the right of the
LEDs. In SETUP mode, the PHASE, MODE, and SELECT METER buttons
function differently than ifithe other display modes. For details see
Chapter 4—Front Panel’Operation.

Figure 2-1 shows the frontspanel of the Circuit Monitor. A description of the
front panel follows,

® 6-Digit LEDidisplay. For local display of metered values.

@ Kilo/MegaLEDs. The Kilo LED lights when the displayed value is in
Kilounits. The Mega LED lights when the displayed value is in Mega
units.

® 4MeterIndication LEDs. The lit LED indicates the value being displayed.

@ \Setup/Reset Parameters. These grey, bracketed values are used to set up
the Circuit Monitor and perform resets. Refer to these values when in
[Setup] mode.

® Phase Indication LEDs. Indicate the phase for the displayed value.
Note: If you select a metered value that does not provide a reading for
the selected phase, the Circuit Monitor automatically jumps to a phase
for which a reading exists. For example, assume that you are viewing
Phase A Power Factor, then change to Frequency; the Circuit Monitor
automatically jumps from Phase A to 3-Phase, since the Circuit Monitor
does not provide a Phase A Frequency reading.

® PHASE Select Button. Press to select the phase for the selected meter
value. Note: In [Setup] mode, press this button to move from one setup
parameter to the next. See Chapter 4—Front Panel Operation for details.

@ SELECT METER buttons. Press to change the metered value being
displayed. Note: In [Setup] mode, press these buttons to change the
value of the displayed setup parameter. See Chapter 4—Front Panel
Operation for details.

6 © 1994 Square D Company All Rights Reserved



Chapter 2—Hardware Description

Mode Indication LEDs. These LEDs indicate the presentdisplay mode.
The Alarm LED flashes when an alarm is active.

MODE Select Button. Press to select the display mode.

®

®@ Optical Communications Port. This port allows the Circuit Monitor to
communicate to a portable computer using thefoptical communications
interface (Class 3090 Type OCI-2000). The ' @CI-2000 mounts magnetically
to the Circuit Monitor and provides a standardiRS-232 interface. Any-
thing that can be done over the RS-485 cdmmunications link—including
Circuit Monitor setup—can also be done‘using the optical communica-
tions port. Appendix J tells how to use the OCI-2000.

®

S\
—
O Kiio
O Mega @
"[5 AmMETER () [icrs) O 3-PHASE |

o vounveten, Ly /] trrizn) 0 AAB) ®
O VOLTMETERjL-N (V) [Sys. Typs) O B(B<)
O WATYWETER (W) fOmd. nt) 0 c(cA) @
O VARMETER (VA1) [WHPuise] o N
O ,VA METER (VA) L
O POWER FACTOR METER| [Baud Rate]
O FREQUENCY METER (Hz| [Nom. Freq) SELECT
'O DEMAND AMMETER (A) | [Resst] AR @
O DEMANDPOWER(W) | [Resst] @
O OEMAND POWER (VA) | (Reset) ——‘_
O WATTHOURMETER | [Resst) O METERS ®
o{VARHOUR METER [Resat) O wn
O/ THD, CURRENT (%) [Ret. MnMtax] O MAX =
O THD, VOLTAGE (%) (Set Password)| | O ALARM &/
o K-FACTOR [ {Accept] o [snunl.J
oo
oo

Dl PowerlLogc

CIRCUIT MONITOR

[

Figure 2-1: Circuit Monitor front panel

© 1994 Square D Company All Rights Reserved 7
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REAR CONNECTIONS

Figure 2-2 shows the rear of the Circuit Monitor. A description of eachitem

follows.

Note: See Chapter 3—Installation for wiring instructions.

® Auxiliary Current Inputs
@ 3-Phase Current Inputs
® 3-Phase Voltage Inputs

@® RS-485 Communications Terminals
® Input/Output Module Connector

Control Power Terminals

7

N/\_’\ .

TYPE 1 ENCLOSURE
INDOOR USE ONLY

3 PHASE

NOMINAL

3 PHASE

CURRENT
INPUTS
5 AMPS
NOMINAL

®
'[\J\/\f\/\————-\'

7

AUXILIARY

20,2122, 23, 24y

ojojojojo[o

N+ IN- OUT+ OUT- SHLD

RS-485
DATA COMMUNICATIONS

CONTROL
POWER

\

Figure 2-2: Back of the Circuit Monitor

© 1994 Square D Company All Rights Reserved
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Chapter 3—Installation

CHAPTER 3—INSTALLATION

CHAPTER CONTENTS

This chapter tells how to mount and wire the Circuit Monitor. Refer to the
table of contents below to locate a specific topic.

Mounting the Circuit MONItor ......ccooueeeveveneee i S 10
Wiring CTs, PTs, and Control POWeT............oc. s Bins cececnccincinineninnennanns 12
Wiring Multiple Circuit Monitors to a Single Set of PTs/CPT .......... 17
Deriving Control Power from Phase PTyinputs.........cccccocovuvieinininncnnee 18
Grounding the Circuit MONItOT ......... ..o Baif e ceeeienenncsecsscnsssinnes 19
Communications WITING .......ccceuee it 20
Connecting to a System DISpIAY. ..........ccoccivnurnicnceninciciic e 21
Connecting to a Personial Computer ............cooeveeenneeininnnsnnsseessennn. 22
Connecting to alPOWERLOGIC Network Interface Module................. 23
Connecting toiaSY/MAX Programmable Controller .............cccocuunee. 24
Length of thelCommiinications Link ..........ccccoecviiniicnncnincncennns 25
Daisy-Chaining POWERLOGIC Deviées ................................................. 26
Terminating the Communications Link .........cccooevinciinccicncnennen 27
Biasing the Communications Link ..., 28

HAZARD OF PERSONAL INJURY OR DEATH.

Only qualified electrical workers should install and wire this equip-
ment. Such work should be performed only after reading this com-
plete set of instructions.

Failure to observe this precaution will result in severe personal
injury or death!

© 1994 Square D Company All Rights Reserved 9
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MOUNTING THE CIRCUIT
MONITOR

The Circuit Monitor is a flush-mounted device that projects through the ba¢k
of a panel or breaker cell door. Table 3-1 lists typical mounting locations,in
various power equipment designs.

Note: Series 2000 Circuit Monitors use the same cutout dimensions and
hole patterns as the Series 100, 200 Circuit Monitors, but thé required rear
clearances have increased.

When choosing a mounting location, consider the following points:
e Allow for easy access to the rear of the Circuit Monitor:
¢ Allow extra space for all wires, shorting blocks, or other components.

e Consider the depth of the Circuit Monitof. Inelude extra depth for add-on
modules that you might add in the future;See Appendix A for Circuit
Monitor dimensions.

¢ Be sure that ambient condition$ fall within the acceptable range: operating
temperature -25 to +70° C, relative humidity, 5-95%
non-condensing,

NOTE

Before preparing thecutout, refer to Appendix A and verify that the
required clearances exist.

To mount the Circuit Monitor, complete the following steps:

1. Prepare the clitout and mounting holes. Refer to Figure 3-1 for exact
dimensions!

2." Insert the Circuit Monitor through the cutout from the front of the panel
orbreaker cell door. Guide the Circuit Monitor mounting studs through

the holes in the panel.

3.%Secure the Circuit Monitor to the panel using four #10-32 hex nuts
included in the Circuit Monitor hardware kit (63230-204-16). Figure 3-2
shows the Circuit Monitor mounted in an electrical panel.

Table 3-1

Typical Circuit Monitor Mounting Locations
Equipment Type Mounting Location
QED Switchboards, Model 6 MCCs Main Meter Location or Aux. Section
Power Zone |ll Switchgear Main Instrument Compartment Door
HVL and Visi/Vac Switchgear 9-inch Front Panel or Instrument Door
Metal-Clad and Substation CBs Standard Relaying Locations
Isoflex Medium Voltage MCCs Standard Relaying Locations

© 1994 Square D Company All Rights Reserved
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Inches — 301 _j ?

Millimeters u

L—?—

e

Secure to panel
using #10-32 hex
nuts (4 required)

Figure 3-2: Circuit Monitor mounted in electrical panel

© 1994 Square D Company All Rights Reserved
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WIRING CTS, PTS, AND The Circuit Monitor supports a variety of 3-phase power system wiring

CONTROL POWER connections, including 3-wire delta, and 4-wire wye. Table 3-2 lists the
supported system connections. Figures 3-3 through 3-5 show CT, PT, and
control power wiring. Figure 3-6 on page 16 shows dc control power.

NOTE

e When wiring the Circuit Monitor, route wires outward to'make room
for add-on modules that you might install in the future:
« Wiring instructions are also included in CM hardware kit.

To wire the Circuit Monitor, complete the following steps:

1. Using a Thomas and Betts crimpingytoel, catalog no. Wt1455 or equiva-
lent, crimp the blue spade connectorsincltided with the Circuit Monitor
onto the wires for the voltage, cufrentyand control power inputs.

2. Connect the spade conneétorsito the Circuit Monitor terminals as shown
in the appropriate wiring diagram. (Figures 3-3 through 3-5 show wiring
connections.) Do not overtightenscrews, but ensure that they are snug.

3. Ground the Circuit Monitor. See Grounding the Circuit Monitor in this
chapter for instructions:

4. Install protective terminal strip covers. See Appendix H for instructions.

A DANGER

HAZARD OF PERSONAL INJURY OR DEATH.

Only, qualified electrical workers should install and wire this equip-
ment. Such work should be performed only after reading this com-
plete set of instructions. Follow proper safety procedures regarding
CTsecondary wiring. Never open circuit the secondary of a CT.

Failure to observe this precaution will result in severe personal
injury or death!

Table 3-2
Supported System Wiring Connections
System Type | Sys DO |# CTs | Aux.CT|#PTs | PT Conn. Currents Voltages Figure #
30, 3-wire 30 2 None 2 Open Delta A B®,C A-B, B-C, C-A? 33
Delta
309, 4-wire 40 3 None 3 Wye-Wye A B, C,N® A-N, B-N, C-N 3-4
Wye, Ground ; A-B®,B-C?, C-A?

30, 4-wire 41 3 Neut 3 Wye-Wye A B,C,N,G? AN, B-N, C-N 35
Wye, Ground A-B?, B-C?, C-A?

® The System ID is used during setup to specify the system type.
®@Indicates a value that is calculated rather than measured directly.
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Line B
co

CTs (5 Amp Secondaries)

——

Load

R

0|7

Fuses

OPEN DELTA PT

CONNECTION
120V L-L
econdaries)

Fuses

NOTE: Control power can be
drawnfrom phase PT inpits. See
Deriving Control Power from
Phase PT Inputs in this chapter:
For DC control power connections,

see figure 3-6.

Fuses

CPT
120 or 240 Vac
condary, 14 VA)

Fuse

VnoVeH VY Va'

[
YT

(™

pin2nindnSn6alndn
ne

TyPe | ENCLOBURE
NDOOR

USE oMLY,

3 PHASE

»PUTS
12 VOLTS
NOMNAL

DISC
SW

NOTE

Pay close attention to polarity marks (ll) when connecting CTs and PTs.

Figure 3-3: 3-phase 3-wire delta connection
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RS485
DATA COMMUNICATIONS

CURRENT
INPUTS

H
-2

T
R

vV
N+ IN. OUT+ OUT- SHLD

-

(+)
dc Control Power
© 120/250 Vdc Nominal

16

Figure 3-6: DC control power connections
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Wiring Multiple Circuit
Monitors to a Single Set
of PTs/CPT

Multiple Circuit Monitors can share one set of 3-phase PTs. Also, miultiple
Circuit Monitors can share a single control power transformer (€RT). In all
cases, each Circuit Monitor must use a separate set of CTs. Figure 3-7 shows
how to connect multiple Circuit Monitors to a single set of PTs and CPT.

NOTE

When using this wiring method, ground the R secondaries in only
one location.

PTs
B

e
CPT
)
| s—
CM
(
CTD(
D] Dlew| Olow
CTSE CTsE: CTs

Figure 3-7: Circuit Monitors connected to one set of PTs and one CPT
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Deriving Control Power
from Phase PT Inputs

Whenever possible, derive Circuit Monitor control power from a stable
voltage source. If such a source is unavailable, the Circuit Monitor can derive
control power from its phase PT inputs. The procedure below tells how to do
this. Figure 3-8 shows the proper connections.

To derive control power from phase PT inputs, complete the followingsteps:
1. Connect the Va terminal (terminal 12) to the L terminal (terminal 25).
2. Connect the Vnterminal (terminal 9) to the N terminali(terminal 27).

3. Install protective terminal strip covers. See AppendixH for instructions.

/\ CAUTION

HAZARD OF EQUIPMENT DAMAGE:
When deriving control power from the phase PT inputs, the phase
PT used must have a VA rating,sufficient for all connected burdens.

If the VA rating is exceeded, it could reduce the voltage
transformer’s accuracy,or damage the PT. -

120021222324

tmessasr [Ojojojojojoo]
‘uwu N WTQUOUT- SHLD

RS485
DATA COMMUNICATIONS

NOMINAL

)

AUXILARY

8L =5

& /)
Figure 3-8: Deriving control power from phase PT inputs

1n2 n3 n4

|||||-—

fn-Ylne e Vles
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Chapter 3—Installation

GROUNDING THE For optimal grounding, connect the Circuit Monitor to a true earth ground.
CIRCUIT MONITOR
To ground the Circuit Monitor, complete the following steps:

1. Connect the Ground terminal (terminal 26) to a true earth ‘ground, using
#14 AWG wire or larger with spade connector (s€€ figure 3-9).

2. Install protective terminal strip cover. See AppendixH for instructions.

A DANGER

HAZARD OF ELECTRIC SHOCK.

Ground the Circuit Monitor as.described in these instructions. Failure
to properly ground the Circuit Monitor may allow hazardous voltages
to be present on the Circuit Monitor chassis.

Failure to observe thisiprecaution will result in severe personal
injury or death!

I @]
o &8
2 O]
~, e &
3 PHASI
© 4 CURRENT 0
Shues #14 AWG Wire
| y-)
, o Her (or Larger)
<3 contRoL =
POWER '
281 SICIE =
O 2 Avaany =
. S El .
:i; NOMINAL True Earth
(@] Ground
\k A)J

Figure 3-9: Grounding the Circuit Monitor
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COMMUNICATIONS WIRING POWERLOGIC devices are equipped with RS-485 communications. The

RS-485 standard lets you daisy-chain up to 322POWERLOGIC -compatible

devices to a single communications port. This document refers to a chain of

POWERLOGIC devices connected by communications cable as acommunica-
tions link.

A POWERLOGIC communications link can consist of upyto 32POWERLOGIC-
compatible devices connected to a communications port on,one of the

following:

e POWERLOGIC System Display

e Personal computer

e POWERLOGIC Network Interface Modulé

e SY/MAX programmable controller

¢ Other host devices with a POWERLOGIC -compatible port

Figures 3-10 through 3-13 she#s€ircuit Monitors and otherPOWERLOGIC
compatible devices connected initypical systems. The accompanying text
describes important considerations for each connection alternative.

The figures also show the,plaéement of communications adapters and
terminators. For additional information on using the communications
adapter and termifator, seeTerminating the Communications Link and
Biasing the Communications Linkin this chapter.

© 1994 Square D Company All Rights Reserved
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Connecting to a System ¢ Connect up to 32 Circuit Monitors to the System Display for Citcuit
Display Monitors (Class 3050 Types SD-200, SD-220). See Length ofithe
Communications Link in this chapter for distance limitations at

varying baud rates.

e Connect Circuit Monitors to the RS-485 port on the bottom of the System

Display.

¢ Configure the System Display’s baud rate to match the baud rate of

Circuit Monitors on the communicationsdink:

¢ Refer to the instruction bulletin for theiSystem'Display for Circuit Moni-

tors (Class 3050 Types SD-200, SD-220) fondetailed instructions on

configuring the System Display.

To RS-485
communications port

BELDEN 8723
(or equivalent)
MCA-485

MCT-485

CAB-107
See Arpendix D
or cable pinouts)

I

[
ﬂ

\7'7/

1-32 Circuit Monitors

System Display

[

0
000008
oo o0 |_

00000
0000
0

Figure)3-10: Circuit Monitors connected to a System Display for Circuit Monitors
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Connecting to a
Personal Computer

e Connect up to 32 POWERLOGIC devices to a personal computer. See
Length of the Communications Linkin this chapter for distance
limitations at varying baud rates.

e POWERLOGIC devices can be connected to a SY/LINK card installed in
the personal computer. To do this, connect the POWERLOGIC devices to
the RS-422 port (top port) of the SY /LINK card.

e POWERLOGIC devices can be connected to a serial COMM port on the
personal computer. To do this, two things are required:

1. The POWERLOGIC devices must be connected t6 an RS-232 to
RS-422/RS-485 converter which is connected tojthe personal com-
puter. POWERLOGIC offers a converter kitfor this purpose (Class
3090 Type MCI-101). Refer to the instrfiction bulletin
included with the MCI-101 for connection instructions.

2. The computer must be equipped With POWERLOGIC Product Com-
munications software (3080 PSW-101).PSW-101 supports
serial COMM port communications.

BELDEN 8723
(or equivalent

Connected to RS422 port of SY/LINK card

MCA-485

------- ----f = )----

CAB-107
See Appendix D
or cable pinouts)

1-32 Devices (Circuit Monitorsiand other POWERLOGIC.compatible devices)

22

Figtire 3-11: POWERLOGIC devices connected directly to a personal computer.
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Connecting to a POWERLOGIC ¢ Connect up to 32 POWERLOGIC devices to a PNIM. See Length of the

Network Interface Module

Communications Link in this chapter for distance limitationsaat different

(PNIM) baud rates.
¢ Connect POWERLOGIC devices to PNIM port 0 (top RS-485'port) only.
¢ Configure PNIM port 0 for “POWERLOGIC” mode. (See side of PNIM for
instructions on setting dip switches.
¢ Configure the baud rate of PNIM port 0 toghatch the baud rate of the
POWERLOGIC devices on the communications link.
e Refer to the PNIM instruction bulletin foridetailed instructions on
configuring the PNIM.
System Display
2003
Qo
e
PNIM
C?nrt\ect Cilu;cuit Mgnitc')rs o
© DDP?‘J‘:M(&%; o g Remote PC
BELDEN 8723 \
/or equivalent) MCA-485 W
Mctass /AN Lo ) -- @_ 10
! \ O =
i CAB-107 —
— sl ]

1-32 Devices (Circuit Monitors and other POWERLOGIC-compatible devices)

Figure 3-12: POWERLOGIC devices connected to a PNIM.
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Connecting to a SY/MAX e Connect up to 32 POWERLOGIC devices to a programmable
Programmable Controller controller. See Length of the Communications Linkin this chapter for

distance limitations at different baud rates.

e Connect POWERLOGIC devices to the RS-422 port of the programmiable
controller.

e The programmable controller must contain a program to-access
POWERLOGIC device data.

e Configure the baud rate of the programmable contrgller’s port to match
the baud rate of the POWERLOGIC devices on the,communications link.

¢ Refer to the programmable controller instruction manual for detailed
instructions on configuring the programntable controller.

NOTE

POWERLOGIC devices canbe connected to other manufacturer’s
systems using available communication interfaces. For further
information, contact the POWERLOGIC Technical Support Center.
See Getting Technical Supportin Chapter 6.

Programmable
Controller
Connect Circuit Monitors °
to RS-422 port of
programmable controller. ©
o
BELDEN'8723
(or gquivalent)
MCA-485 N
MCT485  JOE N N LLeeeel @ -O
—
: O
]
X CAB-107
m— (See Appendix D
( —= }  —) for cable pinouts)

[l
]

1-32 Devices (Circuit Monitors and other powEeRLOGIC-cCOmpatible devices)

Figure 3-13: POWERLOGIC devices connected to a SYIMAX programmable controller.
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Length of the
Communications Link

The length of the communications link cannot exceed 10,000 feet (3050 m).
This means that the total length of the communications cable fromsthe PNIM,
personal computer, System Display, or processor, to the last device in the
daisy-chain, cannot exceed 10,000 feet. When 17 or more devices are on a
communications link, the maximum distance may be shorter, depending on
the baud rate. Table 3-3 shows the maximum distancessat different baud

rates.

Table 3-3

Maximum Distances of Comms Linkat Different Baud Rates

Baud Rate

Maximum Distances

1-16 devices

17-32 devices

1200

10,000t (3,050 m)

10,000 ft. (3,050 m)

2400

10,000t (3,050 m)

5,000 ft. (1,525 m)

4800

10,000'ft. (3,050 m)

5,000 ft. (1,525 m)

9600

10,000 ft. (3,050 m)

4,000 ft. (1,220 m)

19200

10,000 ft. (3,050 m)

2,500 ft. (762.5 m)

© 1994 Square D Company All Rights Reserved
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Daisy-Chaining
POWERLOGIC Devices

NOTE

To daisy-chain POWERLOGIC devices, use communications cable
containing two twisted-shielded pairs (Belden 8723 or equivalent).
Connect the wires to the Circuit Monitor’s terminals usingthe red
spade connectors included with the Circuit MonitoraCrimp the red
connectors onto the communications wires using a Themas and
Betts crimping tool, catalog no. Wt1455, or equivalent:

Each communicating POWERLOGIC device has five,RS-485 terminals for
connection to a POWERLOGIC communicatiofis link. On all devices, the
terminals are labeled IN+, IN-, OUT+, OUT=)and SHLD. On the Circuit
Monitor, the IN+, IN- OUT+, OUT-, and/éSHLD terminals are numbered 20,
21, 22, 23, and 24, respectively.

To daisy-chain the Circuit Monitor tolanotherPOWERLOGIC device, wire the
Circuit Monitor’s RS-485 communi€ations terminals to the matching commu-
nications terminals of the next/device. In other words, wire the IN+ terminal
of the Circuit Monitor to thefIN+terminal of the next device, wire IN- to IN-,
OUT+ to OUT+, OUT- to OUI-, and SHLD to SHLD. See Figure 3-14.

If the Circuit Monitor isithe last device on the daisy-chain, terminate it. See
Terminating the/Communi€ations Linkin this chapter for instructions. If
the Circuit Monitor is the first device on the daisy-chain, connect it to the
PNIM, persofial computer, System Display, or programmable controller
using a CAB-107"or equivalent cable and a Multipoint Communications
Adapter. Seé Biasing the Communications Linkin this chapter for instruc-
tions. See Appendix D for the CAB-107 pinout.

To RS-485
Terminals of
next device

Circuit Monitor

Circuit Monitor Circuit Monitor

N

or other POWERLOGIC- “or other POWERLOGIC- or other POWERLOGIC-
compatible Device compatible Device compatible Device
r ‘
{
&1 (! &1+ Pl -
=(IN- \ SN | IN-
/-—i—r\ \/—‘{_‘[\ V———\ To 35_485
Sfour. 11 YePu 11 et Terminaks o
! |
o1 | ot | erour-
\ ("‘\_’—\
E16HD ! &18HD |/ &EHEHLD

Belden 8723
(or equivalent)

Figure 3-14: Daisy-chaining the RS-485 communications terminals
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Terminating the
Communications Link

To ensure reliable communications, terminate the last device on a
POWERLOGIC communications link. To terminate the last devicepuse a
POWERLOGIC Multipoint Communications Terminator (Class 3090 Type
MCT-485).

To terminate a Circuit Monitor, slide the terminator’s four spade connectors
under the IN+, IN-, OUT+, and OUT- terminals‘en the back of the Circuit
Monitor and tighten. Figure 3-15 shows properplacement of the terminator.
Figures 3-10 to 3-13 show the terminator applied imytypical systems.

NOTE

Terminate gnly the last device®on the link. If a link has only one
device, terminate that device.

NOTE

Some POWERLOGIC devices use a removable communications
connector. If theyast' device on the communications link is not a
CircuitsMonitor, refer to the instruction bulletin for that device for

termination instructions.

3
@

|

|

|
b
mleE)

N+~ IN- "OUTH OUT-SHLL

TYPE 1 ENCLOSURE O
INDOOR USE ONLY

RS-485
DATA COMMUNICATIONS

3 PHASE
VOLTAGE

INPUTS
120 VOLTS

&

\/\/\\~
Figure 3-15: Terminator placement when last device on the link
is a Circuit Monitor
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Biasing the
Communications Link

To ensure reliable communications, bias the communications
link. To bias the communications link, use aPOWERLOGIC Multipoint
Communications Adapter (Class 3090 Type MCA-485).

To bias the communications link, plug the adapter into the communications
port of the device to which one or morePOWERLOGIC devicesqare connected.
Plug the CAB-107 cable connected to the firstPOWERLOGIC device on the
link into the other end of the adapter.

Figure 3-16 shows the adapter connected to aPOWERLOGIC Network
Interface Module (PNIM). Figures 3-10 to 3-13 showathe adapter applied in

typical systems.

]

0O0OO0OO0OO0O

@)
2
1
MCA-485

Communications
Adapter

CAB-107 Cable ‘
tafirstdevice in
daisy-chain

1

Figure 3-16: Multipoint Communications Adapter connected to PNIM
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CHAPTER 4—FRONT PANEL OPERATION

CHAPTER CONTENTS

This chapter tells how to set up the Circuit Monitor from the front panel
only. Some advanced Circuit Monitor features, such as eventdog/data log
configuration, must be set up over the communicatiens link. You can set up
these advanced features using POWERLOGIC softwaresRefer to the software
instruction bulletin for instructions on setting upradvanced features.
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Resetting Demand, Energy, and Min/Max Values............cccccevurueruencces 45
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THE SETUP MODE

The Configuration Option

The Resets Option

The Alarm/Relay Option

The Diagnostics Option

To access the Setup Mode, press the MODE button until the red led next to
[Setup] is lit. The Circuit Monitor displays “Config”—the first of four setup
options. The Circuit Monitor displays the options as abbreviated combina-
tions of uppercase and lowercase letters. The abbreviations displayed by the
Circuit Monitor, and their full names are shown below.

Full Name CM Display
Configuration Option ConFig
Resets Option rESETs
Alarm/Relay Option ALrLy
Diagnostics Option diAG

The Configuration option lets you configure the following values: CT and PT
primaries, system type, demand intervalyWH /pulse output, device address,
baud rate, nominal frequency, and password. You can also reset energy,
demand, and min/max values. See Configuring the Circuit Monitor, on the
following page, for more information.

The Resets option lets you réset energy, demand and min/max values. These
same reset operations can be'done using the Configuration option. The
difference is that using the‘Resets option, you cannot change Circuit Monitor
configuration values. Se¢"Performing Resets Using the Resets Option, in
this chapter for more information.

The Alarm/Relay option lets you configure the Circuit Monitor’s on-board
alarm/relay functions. (See Appendix I for a complete listing of the Circuit
Monitor’s predefinedalarm conditions.) For each of the Circuit Monitor’s
predefined dlarm conditions, you can:

¢ Enableor disable it
® ¢Assign a priority to it

¢ Define any required pickup and dropout setpoints, and pickup and
dropout time delays

e “Setup the Circuit Monitor to operate up to three relay outputs when the
alarm condition occurs

See Setting Up Alarm/Relay Functions, on page 47, for details on how to use
this option.

The Diagnostics option lets you read and write Circuit Monitor registers. Use
this feature with caution. Writing an incorrect value, could cause the Circuit
Monitor to operate incorrectly. See Appendix L for instructions on reading
and writing registers using the Diagnostics option.

30
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Choosing a Setup Option

How the Buttons Work

H

MODE

W)

To enter the [Setup] mode, press the MODE button until the [Setup) LED is
lit. The Circuit Monitor displays “ConFig.” To move to a specifieoption, use
the SELECT METER [Value] buttons. To select an option, press the PHASE
[Enter] button (see figure 4-1).

Use the SELECT METER
Setup Mode B bust?utnse to rkove tothe desyeatju:’!nion

‘ (2 (Config, rESETS, AL LY, or diAg).
,.->Confi94—-—->rESETS<—-—>AL.rLY<——>diA

1 { I l

| | | |

| | | | Press the PHAS

v v v v (E'r?:;] b?mon toE

select an option.

Figure 4-1: Choosing a Setup Option

The Circuit Monitor’s frent panel buttons perform different functions in
Setup mode than injMeteérs mode. In Setup mode, the buttons work as
described below.

The PHASE [Enter] button. In Setup mode, use this button as an “Enter” key
to accept a new configuration value and move to the next configuration item.
For exaniple, after changing the CT Primary value, press this button to enter
the new value and move to the next configuration item (PT Primary). Also,
press, thisjputton to move through configuration items that don’t need to be
changed, to reach a specific item.

SELECT METER [Value] buttons. In Setup mode, use these buttons to
increase or decrease the displayed value. Also, use these buttons to toggle
between Yes and No when required.

MODE button. Use this button to exit a setup option after making all desired
changes. For example, after making all desired changes within the Configu-
ration option, press the mode key. The Circuit Monitor then asks you to
accept or reject your changes.

© 1994 Square D Company AllRights Reserved 31



Bulletin No. 3020IM9301R3/94

March, 1994

CONFIGURING THE
CIRCUIT MONITOR

Factory Defaults

This section tells how to use the Configuration option to define the following
values: CT and PT ratios, system type, demand interval, WH/pulse output;
device address, baud rate, nominal frequency, and password. It also tells
how to reset energy, demand and min/max values.

The section General Configuration Procedure describes thé general steps
required to configure the Circuit Monitor. The remainingysections tell how to
configure specific values.

Table 4-1 lists the front panel configuration parameters; their allowed values,
and their factory defaults.

General Configuration
Procedure

Table 4-1
Factory Defaults for Front Panel Configuration Parameters

Parameter Allowed/Values Default
CT Primary

Primary, 3-Phase 110 32,767 5

Primary, Neutral 0t0:32,767 5
PTPrimary

Primary, 3-Phase 1'to 1,700,000 120
System Type 30, 40, 41 40
DemandInterval 5 to 60 min. 15
WH/Pulse output 010 3276.7 kWH 0
Device Address Oto 199 1
BaudRate 1200-19.2K 9600
Frequency(Nom:) 50, 60, 400 60
Password 0to 9998 0

This section describes the general steps required to configure the Circuit
Monitor from the front panel. The configuration items (and reset items) are
the grey items in square brackets on the front panel of the Circuit Monitor.

Refer to these items when configuring the Circuit Monitor.

The front panel configuration procedure is described below. Alternately,
figure 4-2 on page 34 shows the configuration procedure, with less detail, as

a flow chart.

To configure the Circuit Monitor, complete the following steps:

1. Press the MODE button until the red LED next to [Setup] is lit.
The Circuit Monitor displays “ConFig”.

2. Press the PHASE [Enter] button to select the Configuration option.

The Circuit Monitor displays the password prompt “P - - - -.”

32
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Enter the password.

To enter the password, use the SELECT METER [Value] buttons to
increase or decrease the displayed value until it reaches the password
value. Then press the PHASE [Enter] button. (The CircuitMonitor’s
default password is 0.)

The red LED next to [CT Primary] flashes!

Press the PHASE [Enter] button to select aeenfiguration item.
The red LED next to the selected configuration item flashes.

Press the SELECT METER [Value] buttons,to increase or decrease the
displayed value until the desired value is'displayed.

In the case of the [Reset] items,use the, SELECT METER [Value] buttons
to toggle between Yes and No.,SeeéResetting Demand, Energy, and Min/
Max Values in this chapterfor mere on resets.

Repeat steps 4 and 5 untihyou‘ve made all desired configuration
changes.

After making all,desited configuration changes, press the MODE button
once.

The red LED next to [Accept] flashes. The Circuit Monitor display reads
No, and thered\LEDs next to the items that you have changed are lit.
Verify.that'only the LEDs next to the setup items you wish to change are
lit.

To reject the changes, press the PHASE [Enter] button once.
The Circuit Monitor returns to Meters mode.

To aceept the changes, press the SELECT METER [Value] button to
change from No to Yes. Then, press the PHASE [Enter] button.

The Circuit Monitor goes through its restart procedure. This indicates
that the changes have been made.
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Viewing Configuration Data The Circuit Monitor provides a special protected viewing m@ lets you

In Protected Mode view, but not change, configuration data.
To view configuration data, complete the following steps: ¢
1. Press the MODE button until the red LED nex tup] is lit.

"

The Circuit Monitor displays “ConFig”.
2. Pressthe PHASE [Enter] button.
The Circuit Monitor displays the pas mpt “P----"

r
3. Enter 9999 for the password. §
To enter 9999, use the SELECT alue] buttons to increase the

displayed value until it reaches9999. Then press the PHASE [Enter]

button.
The Circuit Monitor tected viewing mode.

4. Press the PHASE [Ente on to move from one configuration item to
the next.

5. Toexit the protected ing mode, press the MODE button.
The Circuit itor returns to METERS mode.

4

>
§
N

Q
o
¥

L 4
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Setting the Master The Circuit Monitor’s four setup modes are password protected. A master
Password password can be used to access any of the four setup modes. In addition te.the
master password, the Circuit Monitor provides a reset password. The reset
password provides access to the Resets option only. Until you define a
unique reset password, the reset password defaults to the master password.
For instructions on defining and using the reset password see Performing
Resets Using the Resets Option in this chapter.
The master password can be any value in the range 0/to 9998, The factory
default is 0.
To change the master password, complete the followin@steps:
1. Press the MODE button until the red LED nextto [Setup] is lit.
The Circuit Monitor displays “ConFig
2. Press the PHASE [Enter] buttofiito select the Configuration option.
The Circuit Monitor displays thejpassword prompt “P - - - -.”
3. Enter the existing master password.
To enter the password, use'the SELECT METER [Value] buttons to
increase or decrease thédisplayed value until it reaches the password
value. Then press thePHASE [Enter] button. (The Circuit Monitor’s
default password i§.0.)
4. Pressthe PHASE/[Enter] button until the red LED next to [Set Password]
flashes.
5. Press the SEBECT'METER [Value] buttons until the desired password
value is(displayed.
The password can be any value from 0 to 9998.
6. #Press the MODE button once.
Theired LED next to [Accept] flashes. The red LED next to [Set Pass-
word] glows steadily.
7. W6 reject the new password, press the PHASE [Enter] button once.
The Circuit Monitor returns to METERS mode.
8. Toaccept the new password, press theup arrow SELECT METER
[Value] button to change from No to Yes. Then, press the PHASE [Enter]
button.
The Circuit Monitor returns to METERS mode.
36 © 1994 Square D Company AllRights Reserved
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Setting the CT Ratios

The Circuit Monitor supports two primary CT ratings: one for the phase CTs
and one for the neutral CT. The allowable range is 1 to 32,767. The/factory
default for both CT secondaries is 5.

Note: The neutral CT is optional. If the Circuit Monitor is set up for any
system type that does not require a neutral CT, thé Cireuit Monitor ignores
the neutral CT rating (even if neutral currents age réported).

To change the primary CT ratings, complete theffollowing steps:

1.

Press the MODE button until the red BED'next to [Setup] is lit.
The Circuit Monitor displays “ConFig”.

Press the PHASE [Enter] button to select the Configuration option.
The Circuit Monitor displaysithe password prompt “P - - - -.”

Enter the master password.

To enter the password,useithe SELECT METER [Value] buttons to
increase or decreasé'the displayed value until it reaches the password
value. Then press the,PHASE [Enter] button.

The red LED néxt to){CT Primary] flashes indicating that the Circuit
Monitor is in Configuration mode. The 3-PHASE LED also lights indicat-
ing that thé CircuitMonitor is displaying the 3-phase, primary CT rating.

Press'the SELECT METER [Value] buttons until the desired 3-phase,
primary CT rating is displayed.
Press the PHASE [Enter] button once.

The N\(Neutral) phase LED lights, and the Circuit Monitor displays the
primary CT rating for the neutral CT.

Press the SELECT METER [Value] buttons until the desired neutral
primary CT rating is displayed.
Press the MODE button once.

The red LED next to [Accept] flashes. The red LED next to [CT Primary]
glows steadily.

To reject the new CT rating(s), press the PHASE [Enter] button once.
The Circuit Monitor returns to METERS mode.

To accept the new CT rating(s), press the UP ARROW SELECT METER
[Value] button to change from No to Yes. Then, press the PHASE [Enter]
button.

The Circuit Monitor restarts.
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Setting the PT Ratio The Circuit Monitor supports one primary PT rating. The allowable range i$
1 to 1,700,000 volts. The factory default PT secondary is 120V.

To change the primary PT rating, complete the following steps:

1

Press the MODE button until the red LED next to [Setuplis lit.
The Circuit Monitor displays “ConFig"”.

Press the PHASE [Enter] button to select the Configuration option.
The Circuit Monitor displays the password prompt “P- - - -.”

Enter the master password.

To enter the password, use the SELECT METER"Value] buttons to
increase or decrease the displayed value until'it reaches the password
value. Then press the PHASE [Enter}ibutton,

Press the PHASE [Enter] butten twice.

The red LED next to the [PT Primary] item flashes. The 3-PHASE LED
lights, and the Circuit Monitordisplays the primary PT rating for the
3-Phase PTs.

Press the SELECT METER [Valiie] buttons until the desired primary PT
rating is displayed.

Press the MODE button once.

The red LED next to [Accept] flashes. The red LED next to [PT Primary]
glows steadily,

To reject thetnew PT rating, press the PHASE [Enter] button once.

The Cifcuit Monitor returns to METERS mode.

To acceptthie new PT rating, press the up arrow SELECT METER

[Value] button to change from No to Yes. Then, press the PHASE [Enter]
button’

Table 4-2
Supported System Wiring Connections

System Type |#Phase CTs |AuxCT | #PTs | PT Conn. | System Code

30, 3-wire 2 None 2 Open Delta 30

Delta

309, 4-wire 3 None 3 Wye-Wye 40
Wye, Grounded

30, 4-wire 3 1 (Neut) 3 Wye-Wye 4
Wye, Grounded
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Chapter 4—Front Panel Operation

Setting the System Type

Setting the Demand
interval

For the Circuit Monitor to meter correctly, you must specify the system
connection type. The Circuit Monitor supports three system wiring connec-
tions. Table 4-2 shows the system connection types. The factory default is 40.

To change the system type, complete the following steps:

1.

Press the MODE button until the red LEDfextt6 [Setup] is lit.
The Circuit Monitor displays “ConFig.”

Press the PHASE [Enter] button to selectthe Configuration option.
The Circuit Monitor displays the password prompt “P - - - -.”

Enter the password.

To enter the password, use the' SELECT METER [Value] buttons to
increase or decrease the displayed value until it reaches the password
value. Then press the PHASE{Enter] button.

Press the PHASE [Enter),button until the red LED next to [Sys. Type]
flashes.

Press the SELECT METER [Value] buttons until the system code match-
ing your systeni typeiisidisplayed.

Refer to tabled-2to determine the systém code for your system type.
Press the MODE button once.

Théred LED next to [Accept] flashes. The red LED next to [Sys. Type]
glowssteadily.

To reject the new system type, press the PHASE [Enter] button once.
The Circuit Monitor returns to METERS mode.

To accept the new system type, press the SELECT METER [Value] button
to change from No to Yes. Then, press the PHASE [Enter] button.

The Circuit Monitor restarts.

The Circuit Monitor supports several methods to calculate average demand
real power. The default method is the thermal demand method. For a
description of available demand calculation methods, see Demand Readings
in Chapter 5.

One optional method is the demand synch pulse input method. In this
method, the Circuit Monitor accepts an external synch pulse from another
demand meter. The Circuit Monitor then uses the same time interval as the
other meter for each demand calculation. For a more detailed description of
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PERFORMING RESETS
USING THE RESETS OPTION

The Resets option lets you reset energy, demand, and min/max values. The
same reset operations can be done using the Configuration option (deséribed
on the previous page). The difference is that using the Resets option, you can
perform resets only—you cannot change configuration values.

The Resets option is password protected. To access the Resetsoption, you
must enter either the master password, or a special reset,password. (See
Setting the Master Password in this chapter for instructions on defining the
master password.)

The reset password can be used to prevent accidental changes to configura-
tion values. For example, you could provide an‘operator with the reset
password only, allowing the operator to perform resets, but not change
configuration values.

The reset password defaults to the master password. The Circuit Monitor’s
factory default master password is03Therefore, when you receive a new
Circuit Monitor, its reset password is alse 0. When you change the master
password, the reset passwordchanges to match it. To define a reset pass-
word different than the maSter password, you must write a unique value—in
the range 1-9998—-to CircuitMonitor register 2031. You can write to register
2031 in one of two ways: '

e From a remote PC,1singPOWERLOGIC application software. (Refer to
the software instruction manual for specific instructions on writing to
Circuit Monitor registers.)

¢ From thefrontipanel of the Circuit Monitor, using the Diagnostics option.
(See Appendix K'for instructions on reading and writing registers using
the Diagnostics 6ption.)

Important: After you've defined a reset password, you can access the Resets
optien using either the reset password or the master password.

To perform resets, using the Resets option, complete the following steps:

1."%Press the MODE button until the red LED next to [Setup] is lit.
The Circuit Monitor displays “ConFig.”

2. Press the down arrow SELECT METER button once.
The Circuit Monitor displays “rESETS.”

3. Press the PHASE [Enter] button to select the Resets option.
The Circuit Monitor displays the password prompt “P - - - -.”

4. Enter either the master password or the reset password.

To enter a password, use the SELECT METER [Value] buttons to increase
or decrease the displayed value until it reaches the password value. Then
press the PHASE [Enter] button.

5. At this point the procedure is identical to steps 4-9 of the reset procedure
described on the previous page. Follow steps 4-9 to perform the desired
resets.

46
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Chapter 4—Front Panel Operation

SETTING UP ALARM/RELAY The Circuit Monitor (models CM-2150 and higher) can detect/over 100 alarm

FUNCTIONS

conditions, including over/under conditions, status input changes;phase
unbalance conditions, and more. (See Alarm Conditions and Alarm Codes
in Appendix I for a complete listing.)

Each alarm condition can be set up to automatically operate one or more
Circuit Monitor relays. Also, multiple alarm conditions can be assigned to
operate the same relay(s). For a description of the Circuit Monitor’s alarm/
relay functions, see Chapter 7—Alarm Functions.

You can setup the Circuit Monitor’s on-board,alarm /relay functions from the
Circuit Monitor’s front panel. You perform this setup using the Alarm/Relay
(AL.rLY) option, one of the Circuit Monitor’s four setup options. For each
alarm condition you can:

¢ Enable or disable the alarm ¢ondition
* Assign a priority level to the alazm condition

¢ Define any requiredspickup and dropout setpoints, and pickup and
dropout time delays

¢ Setup the CircuitdMonitor to operate up to three relay outputs when the
alarm conditiorftoccurs :

The Circuit Manitor‘sirelay outputs provide ten operating modes. (See Relay
Operating Modes,in Chapter 6 for descriptions of the modes.) When you
assigndan alarm condition to operate a relay, from the front panel of the
Circuit Menitor, the Circuit Monitor configures the relay to operate in
Normal'mode: If Normal mode is not acceptable, you'll need to do one of the
following:

e_ Setup the Circuit Monitor’s alarm/relay functions over the communica-
tiens link, using POWERLOGIC application software (which lets you
choose from the 10 available modes)

*) First setup the alarm/relay functions from the Circuit Monitor’s front
panel, then change the relay’s operating mode by performing register
read/writes using either POWERLOGIC application software or the Circuit
Monitor’s Diagnostics option (see Appendix K for instructions on reading
and writing registers using the Diagnostics option)
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Detailed Setup Procedure
(cont.)
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You must assign these actions to alarm conditions using POWERLOGIC
software.

Depending on the chosen priority level, the Circuit Monitor also per-
forms the actions described below.

PO - No priority. On the occurrence of a PO alarm, theiCireuit Monitor

does the following:

e Puts the alarm number in the list of active alarms, accessible from the
front panel (see Viewing Active Alarms in Chapter 4 for instructions
on viewing active alarms)

P1 - Highest priority level. On the occurrence’of a P1 alarm, the Circuit

Monitor does the following:

e Puts the alarm number in the list of active alarms, accessible from the
front panel (see Viewing Active Alarms in Chapter 4 for instructions
on viewing active alarms)

e Records the occurrence in‘the Circuit Monitor’s event log file

¢ Enters the alarm numberiin the P1 log, accessible from the front panel
(see Viewing the Priority 1 Log in Chapter 4 for a instructions on
viewing the P1 log)

P2 - Middle priotity level. On the occurrence of a P2 alarm, the Circuit
Monitor dées the following:

e Puts theialarm number in the list of active alarms, accessible from the
front paneli(see Viewing Active Alarms in Chapter 4 for instructions
on viewing,active alarms)

¢ Récordsithe alarm occurrence in the Circuit Monitor’s event log file
P3 -Thewest priority level. On the occurrence of a P3 alarm, the Circuit
Monitor does the following:

o\Puts the alarm number in the list of active alarms, accessible from the
front panel (see Viewing Active Alarms in Chapter 4 for instructions
on viewing active alarms)

® Records the alarm occurrence in the Circuit Monitor’s event log file

Press the PHASE [Enter] button to select the priority level.

The display alternates between “PU SP” (an abbreviation for pickup
setpoint) and the setpoint value.

Use the SELECT METER [Value] buttons to increase or decrease the
displayed value until you reach the desired pickup setpoint.

See Setpoint-Driven Alarms in Chapter 7 for a description of pickup
and dropout setpoint and time delays.

If you are configuring an alarm condition that does not require some or
all of the pickup and dropout setpoints and delays, for example status
input transition alarm conditions, the Circuit Monitor allows you to
enter setpoints and delays, but it ignores any values that don’t apply.
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Detailed Setup Procedure
(cont.)

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21

. Press the PHASE [Enter] button.

The display alternates between “PU dLy” (an abbreviation féF'pickup
delay) and the delay value.

Use the SELECT METER [Value] buttons to increase or decrease the
displayed value until you reach the desired pickup,delay (in seconds).
Press the PHASE [Enter] button.

The Circuit Monitor display alternates between “do SP” (an abbreviation
for dropout setpoint) and the setpoint value.

Use the SELECT METER [Value] buttonsite increase or decrease the
displayed value until you reach the desired dropout setpoint.
Press the PHASE [Enter] button.

The display alternates betweem¢&do'dLy” (an abbreviation for dropout
delay) and the delay value.

Use the SELECT METER [Value] buttons to increase or decrease the
displayed value antilyeou'reach the desired dropout delay (in seconds).
Press the PHASE [Enter) button.

The Circuit Menitor displays “r1 No”..”“r1” stands for relay 1.

If you want the\Circuit Monitor to operate relay R1 each time the alarm

conditien oc¢urs, press the up arrow SELECT METER [Value] button to
chafige from No to Yes. Then press the PHASE [Enter] button.

The Cifcuit Monitor displays “r2 No”.
If youwwant the Circuit Monitor to operate relay R2 each time the alarm

condition occurs, press the up arrow SELECT METER [Value] button to
change from No to Yes. Then press the PHASE [Enter] button.

The Circuit Monitor displays “r3 No”.
If you want the Circuit Monitor to operate relay R3 each time the alarm

condition occurs, press the up arrow SELECT METER [Value] button to
change from No to Yes. Then press the PHASE [Enter] button.

The display alternates between “ENADbLE” and the priority level.

Press the MODE button.
The Circuit Monitor displays “No.”

To save the configuration changes you justmade, press the up arrow
SELECT METER [Value] button to change from “No” to “Yes.” Then
press the PHASE [Enter] button. To discard the changes, press the
PHASE [Enter] button.

The Circuit Monitor displays the alarm number. At this point you've
completed the configuration process for one alarm condition.
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Detailed Setup Procedure
(cont.)

VIEWING ACTIVE ALARMS

22. Repeat steps 5-24 above for each additional alarm condition that you'd
like to configure.

23. To leave the Alarm/Relay setup option, press the MODE button while
the Circuit Monitor is displaying the “ALr No” prompt.

The Circuit Monitor returns to METERS mode.

Each of the Circuit Monitor’s alarm conditions has andssociated alarm code.
The alarm codes of the active alarms can be viewed from the front panel.
(The alarm conditions and their associated alarm c¢odes aré€ listed in
Appendix L.

Note: The ALARM mode LED, on the Circuit Monitor’s front panel, flashes
while at least one of the following conditions'is true: a nonzero priority
alarm is active, or a priority one alarm has oecurred since the last time the
priority 1 log was cleared.

To view the active alarm codes, complete the following steps:

1. Press the MODEbuttonuntil'the red LED next to Alarm glows steadily.
The Circuit Monitor displays¥P1.Log.” ’

2. Press the up arrow SELECTFMETER [Value] button until “AL.CodE” (an
abbreviation for alarmicode) is displayed.

3. Pressthe PHASE [Enter] button.

The Circait Monitor displays the lowest active alarm code. If there are no
active alarms, the!Circuit Monitor displays -None-.

Each alarm ¢ede is displayed with either an “rLY” extension or an “AL”
extension. If you have set up the alarm condition to operate one or more
relays, the code appears with an rLY extension (for relay). If you did not
set up the alarm condition to operate a relay, the code appears with an
Alhextension (for alarm only).

4 Press the down arrow SELECT METER [Value] button to cycle through
the active alarms.

The Circuit Monitor displays the codes from lowest to highest.
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VIEWING
THE PRIORITY 1 LOG

To provide arecord of high priority alarm occurrences, the Circuit Monitor
maintains a priority 1 log (P1 log). See Setting Up Alarm/Relay Functions in
Chapter 4 for a complete description of the priority levels, and instructions

on assigning priority levels from the front panel.

The P1 log stores up to 10 of the last priority 1 alarins, Fhe log operates in a
first-in-first-out (FIFO) manner. In other wordspwhen the log is full, the
oldest log entry (the first in) is removed to make roem for the new entry.

When a priority 1 alarm occurs, the Circujt Monitor records it in the P1 log.

The alarm remains in the P1 log until one ofithe following occurs: 10 new P1
alarms occur pushing it out of the log, oryyou manually clear the P1 log (see
Clearing the Priority 1 Log on the folléwing page).

Note: The ALARM mode LED, emthe€ircuit Monitor’s front panel, flashes
while at least one of the following/conditions is true: a nonzero priority
alarm is active, or a priority'ene alarm has occurred since the last time the
priority 1 log was cleared.

You can view the Phlog frem the Circuit Monitor’s front panel. The follow-
ing procedure tells how;

To view the P1 logycomplete the following steps:

1. Presssthe M@DE button until the red LED next to ALARM glows
steadily,

The Circuit Monitor displays “P1.Log.”

2. Pressthe PHASE [Enter] button.

The Circuit Monitor displays the alarm code of the lowest priority 1
alarm. If no priority 1 alarms have occurred since the P1 log was last
cleared, the Circuit Monitor displays -None-.

Each alarm code is displayed with either an “rLY” extension or an “AL”
extension. If you have set up the alarm condition to operate one or more
relays, the code appears with an rLY extension (for relay). If you did not
set up the alarm condition to operate a relay, the code appears with an
AL extension (for alarm only).

4. Press the down arrow SELECT METER [Value] button to cycle through
the alarm codes.
The Circuit Monitor displays the codes from lowest to highest.

5. Toexit the P1 log but remain in the ALARM mode, press the PHASE

[Enter] button. To exit the ALARM mode altogether, press the MODE
button.
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CLEARING
THE PRIORITY 1 LOG

To provide a record of high priority alarm occurrences, the Circuit Monitor
maintains a priority 1 log (P1 log). See Setting Up Alarm/Relay Functions,in
Chapter 4 for a complete description of the priority levels, and instructions
on assigning priority levels from the front panel. See Viewing the Priority 1
Log on the previous page for instructions on viewing the P1 log.

The P1 log stores up to 10 of thelast priority 1 alarms. The I6g operates in a
first-in-first-out (FIFO) manner. In other words, when the 1og is full, the first
alarmentry in (the oldest) is the first out.

When a priority 1 alarm occurs, the Circuit Monitortecords it in the P1 log.
The alarm remains in the P1 log until one of thefellowing occurs: 10 new P1
alarms occur pushing it out of the log, or yousianually clear the P1 log. The
procedure below tells how to clear the P1 log.

IMPORTANT: Clearing the P1 log causes thei€ircuit Monitor to release all
relays that meet the following conditiens:

e Therelay must be configured to operate in latched mode.

e Therelay must be configured for internal control. In other words, you
must have set up the CircaitiMonitor to operate the relay in response to
an alarm condition, or assigned‘the relay to operate as a pulse initiator
output.

¢ There must be no alarms assigned to operate the relays that are
currently actiye.

To clear the P1ag, complete the following steps:

1. Press th¢ MODFEbutton until the red LED next to ALARM glows
steadilys

The!Circuit Monitor displays “P1.Log.”

2. Pressthe SELECT METER [Value] buttons until “CLEAr” is
displayed.

3, Press the PHASE [Enter] button.
The Circuit Monitor displays “CLr. No”.

4. To abort the clear, press the PHASE [Enter] button.

5. Toclear the log, press the up arrow SELECT METER [Value] button to
change from “CLr. No” to “CLr.YES.” Then press the PHASE [Enter]
button.

The Circuit Monitor clears the P1 Log, and releases any relays that meet
the conditions described above.
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CHAPTER 5—METERING CAPABILITIES
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The Circuit Monitor measures currerits and voltages and reports rms values
for all three phases and neutral /ground current. In addition, the Circuit
Monitor calculates power factorgreal power, reactive power, and more. Table
5-1 lists the real-time readings and their reportable ranges.

REAL-TIME READINGS

Table 5-1
Real-Time Readings

Real-Time Reading Reportable Range
Current

Per-Phase 0to 32,767 A

Nettral 0to0 32,767 A

Ground 0to 32,767 A

3-Phase Average 0to 32,767 A

Apparenbrms Oto 32,767 A

Current Unbalance 0 to 100%
Voltage

Line-to-Line, Per-Phase 0 to 3,276,700 V

Line-to-Neutral, Per-Phase 0to 3,276,700 V

3-Phase Average 0 to 3,276,700 V

Voltage Unbalance 0 to 100%

Real Power
3-Phase Total 0 to +/- 3,276.70 MW
Per-Phase 0 to +/- 3,276.70 MW

Reactive Power
3-Phase Total 0 to +/- 3,276.70 MVAr
Per-Phase 0 to +/- 3,276.70 MVAr

Apparent Power
3-Phase Total 0 to 3,276.70 MVA
Per-Phase 0to 3,276.70 MVA

Power Factor (True)

3-Phase Total
Per-Phase
Power Factor (Displacement)
3-Phase Total
Per-Phase
Frequency
50/60 Hz
Temperature (Internal Ambient)

-0.010 to 1.000 to +0.010
-0.010to 1.000 to +0.010

—0.010 to 1.000 to +0.010
—0.010to0 1.000 to +0.010

23.00t067.00 Hz
-100.00 to +100.0 C
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DEMAND READINGS

Demand Power
Calculation Methods

The Circuit Monitor provides a variety of demand readings, including
coincident readings and predicted demands. Table 5-2 lists the available
demand readings and their reportable ranges.

Table 5-2
Demand Readings
Demand Reading Reportable Range
Demand Current, Per-Phase
Present 0to 32,767 .A
Peak 0to 32,767 A
Avg. Power Factor (True), 30 Total
Present -0.010st0 1.000t0 +0.010
Coincident w/ kW Peak -0.010 to 000 to +0.010
Coincident w/ kVAR Peak -0.010,to 1.000 to +0.010
Coincident w/ kVA Peak £0.010 t0"1.000 to +0.010
Demand Real Power, 30 Total
Present 0'to4/-3,276.70 MW
Predicted Opto +/-3,276.70 MW
Peak 0 to +/-3,276.70 MW
Coincident kVA Demand 0to 3,276.70 MVA
Coincident kVAR Demand 0 to +/-3,276.70 MVAR
Demand Reactive Power, 3@ Total )
Present 0 to +/-3,276.70 MVAr
Predicted 0 to +/-3,276.70 MVAr
Peak 0 to +/-3,276.70 MVAr
Coincident kVA Demand 0 to 3,276.70 MVA
Coincident kW Demand 0 to +/-3,276.70 MW
Demand Apparent Power, 30 Total
Present 0to 3,276.70 MVA
Predicted 0t0 3,276.70 MVA
Peak 0to0 3,276.70 MVA
Coincident kW Demand 0 to +/-3,276.70 MW
Coincident kVAR Demand 0 to +/-3,276.70 MVAR

¢ ¢ Thermal Demand

Tobe compatible with electric utility billing practices, the Circuit
Monitor provides the following types of demand power calculations:

¢ Block Interval Demand with Rolling Sub-Interval

e External Pulse Synchronized Demand

The default demand calculation method is Thermal Demand. The Thermal
Demand Method and the External Synch Pulse method can be set up from
the Circuit Monitor faceplate. (See Setting the Demand Interval in Chapter 4
for setup instructions.) Other demand calculation methods can be set up over
the communications link. A brief description of each demand method
follows.

58
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Chapter 5—Metering Capabilities

Demand Power Calculation
Methods (cont.)

Predicted Demand

Peak Demands

Thermal Demand:

The thermal demand method calculates the demand based on a thermal
response and updates its demand calculation every 15 seconds on a sliding
window basis. The user can select the demand interval from 5 to 60 minutes
in 5 minute increments. See Setting the Demand Interval in Chapter 4 for
instructions. (This is the same method used by the sefies 200/200 Circuit
Monitors.)

Block Interval Demand:

The block interval demand mode supports a standard block interval and an
optional subinterval calculation for compatibility with electric utility elec-
tronic demand registers.

In the standard block interval modeathe user can select a demand interval
from 5 to 60 minutes in 5-minute inecrements. (See Setting the Demand
Interval in Chapter 4 for instructions.))The demand calculation is
performed at the end of eachiinterval The present demand value displayed
by the Circuit Monitor is the valte for the last completed demand interval.

Block Interval Demand, with Sub-Interval Option:

When using the blockintervalmethod, a demand subinterval can be
defined. The user must seleet both a block interval and a subinterval length.
The block intervalmustibe divisible by an integer number of subintervals. (A
common selection would be a 15-minute block interval with three

5-minute sibintervals.) The block interval demand is recalculated at the end
of every Subinterval. If the user programs a subinterval of 0, the demand
calculationtupdates every 15 seconds on a sliding window basis.

Extermal, Pulse Synchronized Demand:

The CircuitMonitor can be configured to accept—through status input S1—
ademand’synch pulse from another meter. The Circuit Monitor then uses the
same time interval as the other meter for each demand calculation. See
Demand Synch Pulse Input in Chapter 6 for additional details.

The Circuit Monitor calculates predicted demand for kW, kVAr, and kVA.
The predicted demand is equal to the average power over a one-minute
interval. The predicted demand is updated every 15 seconds.

The Circuit Monitor maintains, in nonvolatile memory, a running
maximum—called “peak demand”—for each average demand current and
average demand power value. It also stores the date and time of each peak
demand. In addition to the peak demand, the Circuit Monitor stores the
coinciding average (demand) 3-phase power factor. The average 3-phase
power factor is defined as “demand kW /demand kVA” for the peak demand
interval.

Peak demand values can be reset from the Circuit Monitor front panel, or
over the communications link using POWERLOGIC application software. To
reset peak demand values from the Circuit Monitor front panel, see Reset-
ting Demand, Energy, and Min/Max Values in Chapter 4.
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ENERGY READINGS

The Circuit Monitor provides energy values for kWH and kVARH. These
values can be displayed on the Circuit Monitor, or read over the communica-

tions link.

The Circuit Monitor can accumulate these energy values in one of two
modes: signed or unsigned (absolute). In signed mode, theCircuit Monitor
considers the direction of power flow, allowing the acéumulated energy
magnitude to both increase and decrease. In unsigned mode, the Circuit
Monitor accumulates energy as positive, regardless of the,diréction of power
flow; in other words, the energy value increases, even during reverse power
flow. The default accumulation mode is unsigned.

The Circuit Monitor provides additional energy,readings that are available
over the communications link only. They aze:

e Directional accumulated energy readings. The Circuit Monitor calculates and
stores in nonvolatile memory accumulated¥alues for energy (kWH) and
reactive energy (kVARH) both inte,andwut of the load. The Circuit
Monitor also calculates and storesiapparent energy (kVAH).

o Conditional accumulated energy'readings. Using these values, energy accu-
mulation can be turned off'er on‘for special metering applications.
Accumulation can be turned orfover the communications link, or acti-
vated from a status input ¢hange. The Circuit Monitor stores the date and
time of the last reset of fonditional energy in nonvolatile memory.

e Incremental agtumulatedwener gy readings. The real, reactive and apparent
incrementalienergy values reflect the energy accumulated during the last
incremental energy period. The increment start time and time interval can
be defined by‘the user. Incremental energy values can be logged in Circuit
Monitopmemory (models CM-2150 and up) and used for load-profile
analysis.

Table 5-3
Energy Readings
Energy Reading, 3-Phase Reportable Range
Accumulated Energy
Real (Signed/Absolute) 0 to 9,999,999,999,999,999 WHR
Reactive (Signed/Absolute) 0 to 9,999,999,999,999,999 VARH
Real (In) 0t09,999,999,999,999,999 WHR
Real (Out) 0 to 9,999,999,999,999,999 WHR
Reactive (In) 0to0 9,999,999,999,999,999 VARH
Reactive (Out) 0 to 9,999,999,999,999,999 VARH
Apparent 0 10 9,999,999,999,999,999 VAH
Accumulated Energy, Conditional
Real (In) 0to 9,999,999,999,999,999 WHR
Real (Out) 0 to 9,999,999,999,999,999 WHR
Reactive (In) 0to0 9,999,999,999,999,999 VARH
Reactive (Out) 0 to 9,999,999,999,999,999 VARH
Apparent 0 to 9,999,999,999,999,999 VAH
Accumulated Energy, Incremental
Real (In) 0 to 999,999,999,999 WHR
Real (Out) 0 to 999,999,999,999 WHR
Reactive (In) 0to0 999,999,999,999 VARH
Reactive (Out) 0 to 999,999,999,999 VARH
Apparent 0 to 999,999,999,999 VAH
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POWER ANALYSIS VALUES The Circuit Monitor provides a number of power analysis valiies thatcan be

used to detect and prevent power quality problems, diagnose wiring prob-
lems, and more. Table 5-4 summarizes the power analysis values.

THD—Total Harmonic Distortion (THD) is a quick measure of the total
distortion present in a waveform. It provides a gerlerakindication of the
“quality” of a waveform. The Circuit Monitor usesthe following equation to
calculate THD:

Jsz + H: + H} + eods
H,
thd—An alternate method for calculating, Total Harmonic Distortion, used

widely in Europe. The Circuit Monitoriuses the following equation to
calculate thd:

THD =

X 100%

JH e H o
Total rms

K-Factor—K-Factor is a simple numerical rating used to specify transformers
for nonlinear loads. The Cireuit Monitor uses the following formula to

calculate K-Factor:
SUM () b’
Lo
Displacement Power Factor—For purely sinusoidal loads, the power factor
calculatiotkW /kVA is equal to the cosine of the angle between the current
and voltage waveforms. For harmonically distorted loads, the true power
factor equals kW/kVA—but this may not equal the angle between the

fundamental,components of current and voltage. The displacement power
factornis based on the angle between the fundamental components of current

thd = X 100%

K=

and yoltage.
Table 5-4
Power Analysis Values
Value Reportable Range

THD-Voitage, Current

3-phase, per-phase, neutral 0 to 327.67%
thd-Voitage, Current

3-phase, per-phase, neutral 0 to 100.00%
K-Factor (per phase) 0.0to 100.0
K-Factor Demand (per phase) 0.0 to 100.0
Crest Factor (per phase) 0.0 to 100.0

Displacement P.F. (per phase, 3 phase)
Fundamental Voltages (per phase)

-0.010 to 1.000 to +0.010

Magnitude 0 to 3,276,700 V

Angle 0.0 to 359.9 degrees
Fundamental Currents (per phase)

Magnitude 0 to 32,767 A

Angle 0.0 to 359.9 degrees
Fundamental Real Power (per phase, 3 phase) 327,670 kW
Fundamental Reactive Power (per phase 0 to 327,670 kVAR
Harmonic Power (per phase, 3 phase) 0 to 327,670 kW
Phase Rotation ABC or CBA
Unbalance (current and voltage) 0.0 to 100%
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CHAPTER 6—INPUT/OUTPUT CAPABILITIES
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INPUT/OUTPUT MODULES
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The Circuit Monitor supports.a variety of input/output options through the
use of add-on I/O modules. Thel/O modules attach to the back of the Circuit
Monitor. Each I/O module‘provides some or all of the following:

e Status Inputs

e Mechanical RelayiOutputs

¢ Solid State KXZ Pulse Output

¢ Analog Inputs

¢ Analog Outputs

Table 671 lists the available I/O Modules. The remainder of this chapter
describes, the 1/O capabilities. For module installation instructions and

detailed technical specifications, see Appendix B—Installing and Wiring
Optional /O Modules.

Table 6-1

Input/Output Modules
Class | Type Description
3020 | IOM-11 1 status IN, 1 KYZ pulse OUT
3020 4”IOM-18 8 status IN, 1 KYZ pulse OUT
3020 | IOM-44 4 status IN, 1 KYZ pulse OUT, 3 Form-Crelay OUT
3020),| /IOM-4411-01 4 status IN, 1 KYZ pulse OUT, 3 Form-C relay OUT, 1 Analog IN®, 1 Analog OUT (0-1 mA)
3020 [“I©@M*4411-20 | 4statusIN, 1 KYZ pulse OUT, 3 Form-C relay OUT, 1 Analog IN®, 1 Analog OUT (4-20 mA)
3020 | IOM-4444-01 4 status IN, 1 KYZ pulse OUT, 3 Form-C relay OUT, 4 Analog IN®, 4 Analog OUT (0—1 mA)
3020 | IOM-4444-20 4 status IN, 1 KYZ pulse OUT, 3 Form-C relay OUT, 4 Analog IN®, 4 Analog OUT (4-20 mA)

© Analog Inputs are 0-5 Vdc. Each analog input can be independently configured to accept a 4-20 mA input by connecting an extemnal
jumper wire. See Analog Inputs in this chapter for more information.
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STATUS INPUTS

The Circuit Monitor’s I/O modules offer 1, 4, or 8 status inputs (see{Table 6-1
on the previous page). Status inputs can be used to detect breakerstatus,
count pulses, count motor starts, and so on.

The following are important points about the Circuit Monitor’s status inputs:

The Circuit Monitor maintains a counter of,the total transitions for each
status input.

Status input S2 is a high-speed status input. Input'S2 can be tied to an
external relay used to trigger the Circuit Monitor’s 12-cycle event capture
feature (see 12-Cycle Event Capture on'in,Chapter 9). Note: The IOM-11
module does not have an input S2.

Statusinput transitions can be loggedyas events in the Circuit Monitor’s
on-board event log.

Status input transition events areldate and time stamped. For the IOM-11,
IOM-18, and IOM-44, the,daté and time are accurate to within one sec-
ond—except for input S2transition events. Input S2 transition events are
time stamped with @ceuracy to the millisecond. For the IOM-4411 and
IOM-4444, all status input transition events are time stamped with
accuracy to the millisecond, for sequence of events recording.

Status input S1'ean be configured (from the Circuit Monitor front panel)
to accept a demand Synch pulse from a utility demand meter (see De-
mand Synch Puls€ Input on the following page).

Stattts inputs can be configured to control conditional energy (see
Conditional Energy in Chapter 12 for more information).

Statusjinputs can be used to count KYZ pulses for demand and energy
calculation. By mapping multiple inputs to the same counter register, the
Circuit Monitor can totalize pulses from multiple inputs (see Pulse
Demand Metering in Chapter 6 for more information).
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DEMAND SYNCH PULSE
INPUT

The Circuit Monitor can be configured to accept—through status input S1-<a
demand synch pulse from another demand meter. By accepting the demand
synch pulses, the Circuit Monitor can make its demand interval “window”
match the other meter’s demand interval “window.” The Circuit Monitor
does this by “watching” status input S1 for a pulse from the other demand
meter. When it sees a pulse, it starts a new demand interval andycalculates
the demand for the preceding interval. The Circuit Monitor'then uses the
same time interval as the other meter for each demand caleulation. Figure 6-1
illustrates this point.

Whenin this mode, the Circuit Monitor will not start.or stop a demand
interval without a pulse. The maximum allowable time between pulses is
60 minutes. If 61 minutes pass before a synch*pulse‘is received, the Circuit
Monitor throws out the demand calculations and begins a new calculation
when the next pulse is received. Once inssynchwith the other meter, the
Circuit Monitor can be used to verify peak démand charges.

Important facts about the Circuit Moniter’s demand synch feature are listed
below:

¢ The demand synch featuré can beactivated from the Circuit Monitor’s
front panel. To activate the feature, enter a demand interval of zero. (See
Setting the Demand Interyal in Chapter 4 for instructions.)

e When the Circuit Monitor‘s demand interval is set to zero, the Circuit
Monitor automatically,looks to input S1 for the demand synch pulse. The
synch pulse output on the other demand meter must be wired to Circuit
Monitor input'Sl. (See Appendix B—Installing and Wiring Optional
/O Modulesfor wiring instructions.)

¢ The maximum allowable interval between pulses is 60 minutes.

Normal Demand Mode External Synch Pulse Demand Timing
Billing Meter Billing Meter
Demand Timing Demand Timing
Utility Meter
Synch Pulse
Circuit Monitor - Circuit Monitor
Demand Timing bl Demand Timing
(Slaved to Master)

Figure 6-1: Demand synch pulse timing
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PULSE DEMAND METERING When equipped with an I/O module, the Circuit Monitor can count pulses
from an external source, such as a utility watthour meter. This‘allows the
Circuit Monitor to keep track of demand information by counting pulses.

Pulse Counting Example

The Circuit Monitor provides ten channels (see figure 6-2). Each channel
maintains pulse count data taken from one or more status inputs. For each
channel, the Circuit Monitor maintains the following information:

Present Demand Pulse Count—the numbériof pulses counted so far
during the present demand interval.

Last Completed Interval Pulse Count—the number of pulses counted
during the last completed demand interval.

Peak Demand Pulse Count—thé maximum number of pulses counted
during a completed interval sincethe last demand reset.

Date/Time of Peak—the date anditime of the peak demand pulse count
(described above) since the last demand reset.

For each channel, thejuser,can define the following information:

Units—for example, kWH, kVARH, or kVAH.

Weight facter=—a ‘weight factor for each pulse. For example, you might
define that each'pulse is equal to 10 kW.

Statfts inputs t6'be monitored—the inputs assigned to the channel. A
single channel can count pulses from one status input, or from multiple
status imputs for totalization.

Figure'6-2, on the following page, shows how a user might apply the pulse
demand metering feature. In the example, channels 1, 2 have been assigned
to count pulses from inputs S1 and S2, respectively. Channel 10 has been
assigned inputs S1 and S2. Therefore, channel 10 will totalize the pulses from
SIand S2.
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Units: kWH
Wei%t Factor:
10 kWH-per-pulse

Units: kWH
Weight Factor:
10 kWH-per-pulse

Units: kWH
Weight Factor:
10 kWH-per-pulse

Channel 1

Present Demand Pulse Count

Last Completed Interval Pulse Count
Peak Demand Pulse Count
Date/Time of Peak

<@— Input ST

Channel 2

Present Demand Pulse Count
Last Completed Interval Pulse Count
Peak Demand Pulse Count

Date/Time of Peak <@— Input S2
°
°
°
°
Channel 10, ®
Present Demand Pulse Count
Last Completed/interval Pulse Count
Peak Demand Pulse Count <@¢— Input S1
Date/Time of Peak Totalized
<@— Input S2
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ANALOG INPUTS

The Circuit Monitor supports analog inputs through the use of optional
input/output modules. I/O module IOM-4411 offers one analogurput. I/O
module IOM-4444 offers four analog inputs. Table 6-1, on page 62, lists the
available input/ output modules.

This section describes the Circuit Monitor’s analog(input,capabilities. For
technical specifications and instructions on installing the modules, see
Appendix B—Installing and Wiring Optional I/O"Modules.

Each analog input can accept either a 0-5 Vdc voltage input, or a 4-20 mA dc
current input. By default, the analog inputsaecept a 0-5 Vdc input. To
change an analog input to accept a 4-20'mA signal, the user must connect a
jumper wire to the appropriate terminals on'the input module. The jumper
wire places a 250 ohm resistor (located inside the I/O module) into the
circuit. When a 4-20 mA currentfiSirun‘through the resistor, the Circuit
Monitor measures an input voltage ofv1-5 volts across the resistor. See
Appendix B—Installing and\Wiring Optional /O Modules for instructions
on connecting the jumper wire.

To setup analog inputs, application software is required. Using
POWERLOGIC application software, the user must define the following
values for each analeg input:

e Units—A siX character label used to identify the units of the monitored
analogywvalue (for'example, “PSI”).

e Input Type (0-5 V or 4-20 mA)—Tells the Circuit Monitor whether to use
the default calibration constants, or the alternate calibration constants for
the internal 250 ohm resistor.

¢ (Upper,Limit—The value the Circuit Monitor reports when the input
voltage is equal to 5 volts (the maximum input voltage).

¢ Lower Limit—The value the Circuit Monitor reports when the input
Voltage is equal to the offset voltage, defined below.

¢ Offset Voltage—The lowest input voltage (in hundredths of a volt) that
represents a valid reading. When the input voltage is equal to this value,
the Circuit Monitor reports the lower limit, defined above.

e Precision—The precision of the measured analog value (for example,
tenths of degrees Celsius).

The following are important facts regarding the Circuit Monitor’s analog

input capabilities:

¢ When the input voltage is below the offset voltage, the Circuit Monitor
reports -32,768; POWERLOGIC application software indicates that the
reading is invalid by displaying N/A or asterisks.

¢ When the input voltage is above five volts (the maximum input voltage)
the Circuit Monitor reports the upper limit.

¢ Gain and offset values for each analog input can be adjusted by the user.
This is not required, but can be used to compensate for transducer error.

© 1994 Square DCompany AllRights Reserved 67




Bulletin No. 3020IM9301R3/94

March, 1994 -

Analog Input Example Figure 6-3 shows an analog input example. In this example, the analoginp
has been configured as follows:

Upper Limit: 500
Lower Limit: 100 . *
Offset Voltage: 1 Volt % "
Units: PSI \ "
The table below shows Circuit Monitor readings at var input voltages. :
L
Input Voltage Circuit Monitor Reading 6

S5V -32,768 (invalid)

1V 100 PSI

2V 200 PSI "
25V 250 PS 8
5V 500 P

55V 500 PSI B

L
Circuit Moni 5
Readi

Uppe
Limit

Input
1V 5V Vollage

Z Offset ( Maximum Input Voltage)
Voltage, Not User-Definable o

Figure 6-3: Analog Input example
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RELAY OUTPUT
OPERATING MODES

Before we describe the nine available relay operating modes, it is important
to understand the difference between a relay configured for remote{(external)
control and a relay configured for Circuit Monitor (internal) control.

Each mechanical relay output must be configured for,one of the following

1. Remote (external) control—the relay is controlledseither from a PC using
POWERLOGIC application software, or using ayprégrammable controller

2. Circuit Monitor (internal) control—the relay is‘eentrolled by the Circuit
Monitor (models CM-2150 and above), in response to an alarm condition,
or as a pulse initiator output

Once you've set up a relay for Circuit’Monitér control (option 2 above), you
can no longer operate the relay remotely. You can, though, temporarily
override the relay, using POWERE@GIGuapplication software.

The first three operating modes—mnormal, latched, and timed—function
differently when the relay is¥emotely controlled versus Circuit Monitor
controlled. The descriptiéns,below point out the differences in remote versus
Circuit Monitor control. Medes 4 through 10—all pulse initiation modes—
are Circuit Monitor gontrol modes; remote control does not apply to these
modes.

1. Normal
Remotely Controlled: The user must energize therelay by issuing a com-
mafd from a remote PC or programmable controller. The relay remains
energized until a command to de-energize is issued from a remote PC or
programmable controller, or until the Circuit Monitor loses control
power.

Circuit Monitor Controlled: When an alarm condition assigned to the relay
occurs, the relay is energized. The relay is not de-energized until all
alarm conditions assigned to the relay have dropped out, or until the
Circuit Monitor loses control power.

2. Latched
Remotely Controlled: The user must energize the relay by issuing a com-
mand from a remote PC or programmable controller. The relay remains
energized until a command to de-energize is issued from a remote PC or
programmable controller, or until the Circuit Monitor loses control
power.

Circuit Monitor Controlled: When an alarm condition assigned to the relay
occurs, the relay is energized. The relay remains energized—even after
all alarm conditions assigned to the relay have dropped out—until a
command to de-energize is issued from a remote PC or programmable
controller, or until the Circuit Monitor loses control power.
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3. Timed
Remotely Controlled: The user must energize the relay by issuing a
command from a remote PC or programmable controller. The relay
remains energized until the timer expires, or until the Circuit Monitor
loses control power. If a new command to energize the relay is issued
before the timer expires, the timer restarts.

Circuit Monitor Controlled: When an alarm condition assigned/to the relay
occurs, the relay is energized. The relay remains energized,for the
duration of the timer. When the timer expires, if the alatm has dropped
out, therelay will de-energize and remain de-energized. However, if the
alarm is still active when the relay timer expires, the relay will
de-energize and rapidly re-energize; this sequence/will repeat until the
alarm condition drops out.

4. Absolute kWH Pulse
This mode assigns the relay to operate as a'pulse initiator with a
user-defined number of kWH peripulse.In this mode, both forward and
reverse energy are treated as additivel(as in a tie breaker).

5. Absolute kVARH Pulse
This mode assigns the relay'to operate as a pulse initiator with a
user-defined number offkVARH per pulse. In this mode, both forward
and reverse energy aretreated as additive (as in a tie breaker).

6. kVAH Pulse
This mode aSsignsthe relay to operate as a pulse initiator with a
user- defined imber of kVAH per pulse. Since kVA has no sign, there is
only one mode for’kVAH pulse.

7. kWH In Pulse
Thisgnodeassigns the relay to operate as a pulse initiator with a
user- defined number of kWH per pulse. In this mode, only the kWH
flowingsnto the load is considered.

8{kVARH In Pulse
This mode assigns the relay to operate as a pulse initiator with a
user- defined number of kVARH per pulse. In this mode, only the
kVARH flowing into the load is considered.

9. kWH Out Pulse
This mode assigns the relay to operate as a pulse initiator with a
user- defined number of kWH per pulse. In this mode, only the kWH
flowing out of the load is considered.

10. kVAr Out Pulse
This mode assigns the relay to operate as a pulse initiator with a
user- defined number of kVARH per pulse. In this mode, only the
kVARH flowing out of the load is considered.
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MECHANICAL RELAY
OUTPUTS

Input/Output module IOM-44 provides three Form-C 10A mechanical relays
that can be used to open or close circuit breakers, annunciate alarms, and
more. Table 6-1 on page 62 lists the available Input/Output modules.
Appendix B tells how to install and wire the I/O modules.

Circuit Monitor mechanical outputrelays can be configured to operate in one
of nine operating modes:

e Normal

e Latched (Electrically Held)
e Timed

e Absolute kWH pulse

e Absolute kVArH pulse

e kVAH pulse

e kWH in pulse

e kVARH in pulse

¢ kWH out pulse

e kVArout pulse

See the previous section for a description of the modes.

The last'six modes in the above list are for pulse initiator applications. Keep
in mind that all Circuit Monitor Input/Output modules provide a solid-state
KYZ pulse output rated at 96 mA. The solid-state KYZ output provides the
longglife—billions of operations—required for pulse initiator applications.
The mechanical relay outputs have limited lives: 10 million operations under
no load;100,000 under load. For maximum life, use the solid-state KYZ pulse
output for pulse initiation, except when a rating higher than 96 mA is
required. See Solid State KYZ Pulse Output in this chapter for a description
of the solid-state KYZ pulse output.
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Setpoint Controlled
Relay Functions

The Circuit Monitor can detect over 100 alarm conditions, including over
under conditions, status input changes, phase unbalance conditions, and
more (see Chapter 7—Alarm Functions). Using POWERLOGIC

application software, an alarm condition can be assigned to automatically
operate one or more relays. For example, you could setup the alarm condi-
tion “Undervoltage Phase A” to operate relays R1, R2, and R3. Then, each
time the alarm condition occurs—that is, each time the Setpoiftts and time
delays assigned to Undervoltage Phase A are satisfied—theiCircuit Monitor
automatically operates relays R1, R2, and R3 per their/configured mode of
operation. (See Relay Operating Modes in this chapter for a description of
the operating modes.)

Also, multiple alarm conditions can be assignedito a'single relay. For
example, the alarm conditions “Undervoltage Phase A” and “Undervoltage
Phase B” could both be assigned to operaterelay,R1. The relay remains
energized as long as either “Undervoltage Phase A” or “Undervoltage
Phase B” remains true.

NOTE

Setpoint-controlled relayoperation can be used for some types
of non-time-critical protective relaying. For more information,
see Protective'Functions in Chapter 7.
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SOLID-STATE KYZ
PULSE OUTPUT

This section describes the Circuit Monitor’s pulse output capabilities. For
instructions on wiring the KYZ pulse output, see Appendix B—=Installing
and Wiring Optional I/O Modules.

Input/Output modules IOM-11, IOM-18, and IOM-44 are all equipped with
one solid-state KYZ pulse output contact (see Tablé 6-lson page 62). This
solid-state relay provides the extremely long life—billions of operations—
required for pulse initiator applications.

The KYZ output is a Form-C contact with a maximum rating of 96 mA. Since
most pulse initiator applications feed solid ‘State Teceivers with very low
burdens, this 96 mA rating is generally‘adequate. For applications where a
rating higher than 96 mA is required; the IOM-44 provides 3 relays with 10
amp ratings. Any of the 10 amp relays can'be configured as a pulse initiator
output, using POWERLOGIC application,software. Keep in mind that the

10 amp relays are mechanical relayswith limited life—10 million operations
under no load; 100,000 under,load.

The watthour-per-pulse Valueican be set from the Circuit Monitor’s front
panel. When settingthe kWH /pulse value, set the value based on a 3-wire
pulse output basis. See'Setting the Watthour Pulse Output in Chapter 4 for
instructions. See Calculating the Watthour Per Pulse Value in this chapter
for instructions@n,caléulating the correct value.

The Cirgctiit Monitor can be used in 2-wire or 3-wire pulse initiator applica-
tions. Each of these applications is described below.

Mostenergy management system digital inputs use only two of the three
wifes /provided with a KYZ pulse initiator. This is referred to as a 2-wire
pulseinitiator application. Figure 6-4 shows a pulse train from a 2-wire pulse
initiator application. Refer to this figure when reading the following points:

¢%In a 2-wire application, the pulse train looks like alternating open and
closed states of a Form-A contact.

¢ Most 2-wire KYZ pulse applications use a Form-C contact, but tie into
only one side of the Form-C contact.

¢ The pulse is defined as the transition from OFF to ON of one side of the
Form-C relay.

¢ In figure 6-4, the transitions are marked as 1 and 2. Each transition
represents the time when the relay flip-flops from KZ to KY. At points 1
and 2, the receiver should count a pulse.

¢ In a 2-wire application, the Circuit Monitor can deliver up to 5 pulses per
second.
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3-Wire Pulse Initiator

Some pulse initiator applications require all three wires provided with a KYZ
pulse initiator. This is referred to as a 3-wire pulse initiator application:
Figure 6-5 shows a pulse train for a 3-wire pulse initiator application. Refer
to this figure when reading the following points:

e 3-wire KYZ pulses are defined as transitions between KY.and KZ.
¢ These transitions are alternate contact closures or “flip-flops” of a
Form-C contact.

¢ Infigure 6-5 the transitions are marked as 1, 2, 3, and/4.\Each transition
represents the time when the relay flip flops from K¥ to KZ, or from KZ
to KY. At points 1, 2, 3, and 4, the receiver shouldeount a pulse.

¢ Ina3-wire application, the Circuit Monitoncan'deliver up to 10 pulses per
second.

ot o9

N X <

oo Eﬁ (1%35 Eﬁ o

N

Figure 6-4: 2-wire pulse train
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Figure 6-5: 3-wire pulse train
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Calculating the Watthour- This section shows an example of how to calculate the watthour-pét-pulse

Per-Pulse Value value. To calculate this value, first determine the highest kW value‘you can
expect and the required pulse rate. In this example, the following assump-
tions are made:

¢ The metered load should not exceed 1500 kW.

¢ The KYZ pulses should come in at about twe,pulSes per second at full
scale.

Step 1: Translate 1500 kW load into kWH/second.
(1500 kW) (1 Hr) = 1500 kWH

(1500kWH) = “X"kWH
1 hour 1 second

(1500 kWH) = “X“kWH
3600 seconds 1 second

X =1500/3600 =,0,4167Z KWH/second
Step 2: Calculate the kWH required per pulse.

0.4167 kWH /second = 0.2084 kWH/pulse
2 pulses/second

Step,3: Round to nearest tenth, since the Circuit Monitor only accepts 0.1
kWH increments.

Ke=0.2 kWH/pulse
Summary:

e 3-wire basis—0.2 kWH/pulse will provide approximately 2 pulses per
second at full scale.

e 2-wirebasis—0.1 kWH/pulse will provide approximately 2 pulses per
second at full scale. (To convert to the kKWH/ pulse required on a 2-wire
basis, divide Ke by 2. This is required since the Circuit Monitor delivers
two pulses—KY and KZ—for every pulse that is counted on a 2-wire
basis.)
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ANALOG OUTPUTS

Analog Output Example

The Circuit Monitor supports analog outputs through the use of optional
input/output modules. I/O modules IOM-4411-20 and IOM-4444-20 offex
one and four 0-20 mA analog outputs, respectively. I/O modules
IOM-4411-01 and IOM-4444-01 offer one and four 0-1 mA analog outputs,
respectively. Table 6-1, on page 62, lists the available input/ output modules.

This section describes the Circuit Monitor’s analog output capabilities. For
technical specifications and instructions on installing the medules, see
Appendix B-Installing and Wiring Optional I/O Modules.

To setup analog outputs, application software is required. Using
POWERLOGIC application software, the user mustdefine the following
values for each analog output:

¢ Analog Output Label—A four character label used to identify the output.

¢ Output Range—The range of the oufput current: 4-20 mA, for the
IOM-4411-20 and IOM-4444-20;0=1 mA, for the IOM-4411-01 and
IOM-4444-01.

¢ Register Number—The Circuit Menitor register number assigned to the
analog output.

¢ Lower Limit—The register value that is equivalent to the minimum
output current (0 or 4maA).

e Upper Limit—The register value that is equivalent to the maximum
output current' (1 mA or20 mA).

The following'are important facts regarding the Circuit Monitor’s analog
output capabilities;

e When the régister value is below the lower limit, the Circuit Monitor
outputs’theminimum output current (0 or 4 mA).

¢ Whenythe register value is above the upper limit, the Circuit Monitor
outputs the maximum output current (1 mA or 20 mA).

¢ Gain and offset values for each analog output can be adjusted by the user.

Figure 6-6, on the following page, illustrates the relationship between the
output range and the upper and lower limit. In this example, the analog
output has been configured as follows:

Output Range: 4-20 mA

Register Number: 1042 (Real Power, 3-Phase Total)
Lower Limit: 100 kW

Upper Limit: 500 kW

The table on the next page shows the output current at various register
readings.

76
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Register Reading Output Current O
50 kW 4mA
100 kW 4mA
200 kW 8mA
300 kW 12 ma *
500 kW 20mA

550 kW 20 mA %
Output

Current 0
Maximum
Output Current) 20ma j-----=------ Q ———

Minimum

Real Power, 3¢ Total
(from register 1042)

500 kW

Upper
Limit

Oi ’ Figure 6-6: Analog output example
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CHAPTER 7—ALARM FUNCTIONS

SETPOINT-DRIVEN ALARMS

The Circuit Monitor (models CM-2150 and higher) can detect over 100 alarm
conditions, including over/under conditions, status input changes, phase
unbalance conditions, and more. (See Alarm Conditions and Alarm Codes
in AppendixI for a complete list of alarm conditions.) The Circuit Monitor
maintains a counter for each alarm to keep track of the total number of
occurrences.

These alarm conditions are the tools that let the Circuit Monitor execute tasks
automatically. Using POWERLOGIC application software, each alarm
condition can be assigned one or more of the following tasks.

e Force data log entries in up to 14 user-defineddata log files
(see Data Logging in Chapter 8)

e Operate one or more mechanical relays
(see Mechanical Relay OutputsimChapter 6)

¢ Perform a 4-cycle waveformyeapture
(see 4-Cycle Waveform Capture in"Chapter 9)

¢ Perform a 12-cycle wavefermycapture
(see 12-cycle Event Capture in Chapter 9)

Many of the alarni conditions—including all over, under, and phase unbal-
ance alarm conditions—require that you define setpoints. Other alarm
conditions, such asjstatus input transitions and phase reversals do not
require setpointsyForthose alarm conditions that require setpoints, you must
define the followingiinformation:

¢ Pickup Setpoint

Pickup Delay (in seconds)

Dropeut Setpoint

Drepout Delay (in seconds)

Fot instructions on setting up alarm/relay functions from the Circuit Moni-
torfront panel, see Setting Up Alarm/Relay Functions in Chapter 4.

To understand how the Circuit Monitor handles setpoint-driven alarms, see
figure 7-2. Figure 7-1 shows what the actual event log entries for figure 7-2
might look like, as displayed by POWERLOGIC application software.

Note: The software would not actually display the codes in parentheses—
EV1, EV2, M1, M2. These are references to the codes in figure 7-2.

78
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Priority Description Entry/Exit Value Reached
4/15/93 08:43:12 AM (EV1) 1 Over Current Demand Phase A Entry 259 (Max1)
4/15/93 08:46:05 AM (EV2) 1 Over Current Demand Phase A Exit 302 (Max2)
Figure 7-1: Sample event log entry
Max2
Pickup Setpoint — — (s ol Sl i W
Dropout Setpoint — — 4 et s it N Sl E e e
f— AT—» e AT—»
Pickup Delay ! i Dropout Delay :
EVH . EV2
< Alarm Period \—’

EV1 - Circuit Monitor records the date/time that the pickup setpoint and time delay were satisfied, and the maxi-
mum value reached (Max 1) during the pickup delay period (AT). Also, the Circuit Monitor performs any
tasks—waveform capture, 12-cyclerevent capture, forced data log entries, relay output operations—

assigned to the event.

EV2- Circuit Monitor records the date/time that the dropout setpoint and time delay were satisfied, and the

maximum value reached (Max2) during the alarm period.

Figure 7<2; How the Circuit Monitor handles setpoint -driven alarms
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PROTECTIVE FUNCTIONS

A Circuit Monitor—model CM-2150 (or higher) equipped withan1/Q@
module—can mimic the functions of certain motor protective devices sugh as
phase loss, undervoltage, or reverse phase relays. While the Circuit Monitor
in not a primary protective device, it can detect abnormal conditions and
respond by operating one or more form-C output contacts. These outputs can
be used to operate an alarm horn or bell to annunciate the alarm.condition.

Note: The Circuit Monitor is not designed for use as a protective relay. While
its protective functions may be acceptable for certain d@pplications, it should
not be considered a substitute for proper circuit protection,

If the user determines that the Circuit Monitor’siperformance is acceptable,
the output contacts can be used to mimic the functions of a protective device.
When deciding if the Circuit Monitor is acceptablefor these applications,
keep the following points in mind:

¢ Circuit Monitors require control,power/in order to operate properly.

e Circuit Monitors may take up to 5séeonds after control power is applied
before protective functionsé@re,activated. If this is too long, a reliable
source of control power is required.

¢ When control power is interrupted for more than approximately 100
milliseconds, the Circuit'Monitor releases all energized output contacts.

¢ Standard protectivefunctions may take 2-3 seconds to operate, even if no
delay is intended:

¢ A password(is required to program the Circuit Monitor’s protective
functions:

A description ofithe‘most common protective functions follows. For detailed
instructions’on setting up protective functions from the Circuit Monitor’s
front panel, seeSetting Up Alarm/Relay Functions in Chapter 4, and
Appendix I—-Alarm Setup Information.

Under Voltage:
e\ Pickup and dropout setpoints are entered in volts.

¢ {The under voltage alarm occurs when any phase voltage is equal to or
below the pickup setpoint long enough to satisfy the specified pickup
delay (in seconds).

¢ When the under voltage alarm occurs, the Circuit Monitor operates any
specified relays.

¢ Relays configured for normal mode operation remain closed until the
under voltage alarm clears. The under voltage alarm clears when all of the
phases remain above the dropout setpoint for the specified dropout delay
period.

¢ Torelease any relays that are in latched mode, enter the Circuit Monitor’s
Alarm mode and select the clear option. For detailed instructions, see
Clearing the Priority 1 Log in Chapter 4.
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Protective Functions (cont.) Over Voltage:

Pickup and dropout setpoints are entered in volts.

The over voltage alarm occurs when any phase voltage is equal to or
above the pickup setpoint long enough to satisfy the specified pickup
delay (in seconds).

When the over voltage alarm occurs, the Circuit Monitor operates any
specified relays.

Relays configured for normal mode operation remain closed until the
over voltage alarm clears. The over voltage alarm clears when all of the
phases remain below the dropout sétpoint/for the specified dropout delay
period.

To release any relays that are in latched mode, enter the Circuit Monitor’s
Alarm mode and select the €learieption. For detailed instructions, see
Clearing the Priority ¥Log'in/Chapter 4.

Unbalance Current:

Pickup and dropeut setpoints are entered in tenths of percent, based on
the percentage difference’between each phase current with respect to the
average of all phase currents. For example, enter an unbalance of 16.0% as
160.

The unbalance current alarm occurs when any phase current deviates
from'the average of the phase currents, by the percentage pickup setpoint,
for the specified pickup delay (in seconds).

When the'unbalance current alarm occurs, the Circuit Monitor operates
any)specified relays.

Relays configured for normal mode operation remain closed until the
unbalance current alarm clears. The unbalance current alarm clears when
the percentage difference between each phase and the average of all
phases remains below the dropout setpoint for the specified dropout
delay period.

To release any relays that are in latched mode, enter the Circuit Monitor’s
Alarm mode and select the Clear option. For detailed instructions, see
Clearing the Priority 1 Log in Chapter 4.

Unbalance Voltage:

Pickup and dropout setpoints are entered in tenths of percent, based on
the percentage difference between each phase voltage with respect to the
average of all phase voltages. For example, enter an unbalance of 16.0% as
160.

The unbalance voltage alarm occurs when any phase voltage deviates
from the average of the phase voltages, by the percentage pickup setpoint,
for the specified pickup delay (in seconds).
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Protective Functions (cont.)

When the unbalance voltage alarm occurs, the Circuit Monitor operates
any specified relays.

Relays configured for normal mode operation remain closed until the
unbalance voltage alarm clears. The unbalance voltage alarm clearsywhen
the percentage difference between each phase and the average of all
phases remains below the dropout setpoint for the specified/dtopout
delay (in seconds).

To release any relays thatare in latched mode, entgr the Circuit Monitor’s
Alarm mode and select the Clear option. For detailedfinstructions, see
Clearing the Priority 1 Log in Chapter 4.

Phase Loss—Current:

Pickup and dropout setpoints are entered ifytenths of percent, based on a
percentage ratio of the smallest current tothe largest current. For ex-
ample, enter 50% as 500.

The phase loss current alarm occurs when any current value is equal to or
below the pickup setpoint forthespecified pickup delay (in seconds).

When the phase loss currentalarmroccurs, the Circuit Monitor operates
any specified relays.

Relays configured forftormabmode operation remain closed until the
phase loss current alarm clears. The phase loss current alarm clears when
the ratio of the'smallestietirrent to the largest current remains above the
dropout setpoint for the specified dropout delay (in seconds).

To release any relays that are in latched mode, enter the Circuit Monitor’s
Alarm mode andyselect the Clear option. For detailed instructions, see
Clearing the Priority 1 Log in Chapter 4.

Phase Loss—Voltage:
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Pickup and dropout setpoints are entered in volts.

Theyphase loss voltage alarm occurs when any voltage value is equal to or
below the pickup setpoint for the specified pickup delay (in seconds).

When the phase loss voltage alarm occurs, the Circuit Monitor operates
any specified relays.

Relays configured for normal mode operation remain closed until the
phase loss voltage alarm clears. The alarm clears when one of the follow-
ing is true:

- all of the phases remain above the dropout setpoint for the specified
dropout delay (in seconds), OR

- all of the phases drop below the phase loss pickup setpoint.

If all of the phase voltages are equal to or below the pickup setpoint,
during the pickup delay, the phase loss alarm will not activate. This is
considered an under voltage condition. It should be handled by configur-
ing the under voltage protective functions.
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Protective Functions (cont.)

Torelease any relays that are in latched mode, enter the Gircuit
Monitor’s Alarm mode and select the Clear option. For detailed
instructions, see Clearing the Priority 1 Log in Chapter 4.

Reverse Power:

Pickup and dropout setpoints are entered in kilowatts.

The reverse power alarm occurs when the 3-phase power flow in the
negative direction remains at or below the negative pickup value for the
specified pickup delay (in seconds).

When the reverse power alarm occurs, theCircuit Monitor operates any
specified relays.

Relays configured for normal mode operation remain closed until the
reverse power alarm clears. The alarm clears when the 3-phase power
reading remains above the/dropout setpoint for the specified dropout
delay (in seconds).

Torelease any relays thatiarein latched mode, enter the Circuit Monitor’s
Alarm mode and select'the)Clear option. For detailed instructions, see
Clearing the Priority T\Log in Chapter 4.

Phase Reversal:

Pickup and dropout setpoints and delays do not apply to phase reversal.

Thephase reversal alarm occurs when the phase voltage waveform
rotation/differs from the default phase rotation. The Circuit Monitor
assumes that an ABC phase rotation is normal. If a CBA phase rotation is
normal, the user must change the Circuit Monitor’s phase rotation from
ABG (default) to CBA.

When the phase reversal alarm occurs, the Circuit Monitor operates any
Specified relays.

Relays configured for normal mode operation remain closed until the
phase reversal alarm clears.

Torelease any relays that are in latched mode, enter the Circuit Monitor’s
Alarm mode and select the Clear option. For detailed instructions, see
Clearing the Priority 1 Log in Chapter 4.
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CHAPTER 8—LOGGING

CHAPTER CONTENTS

EVENT LOGGING

Event Log Storage

Event LOGGING ......oiiiiiiississsssssesssesesessdagesens 84
Event LOg StOrage ...ttt simn et 84
Data LOGZING ....couvuvereieeeiieeeeiiininiststeseeeeeesesssaesesdbteeadite i esesesenenns 85
Alarm Driven Data Log Entries ..........cccoovveeeveieee Bineeeresimstueennninnnnnns 85
Organizing Data Log Files ........ccooninincincene i Wi 85
Storage Considerations ...........coeeeeiveinsnnisnseenbisesbe e 86
Maintenance LOg ........ccveiiiiiinnccsnncnnnininccnene e il 87

The Circuit Monitor provides an event log file‘to,record the occurrence of
important events. The Circuit Monitor canbe configured to log the occur-
rence of any alarm condition as an eventsThe eyent log can be configured as
first-in-first-out (FIFO) or fill and hold. Using POWERLOGIC application
software, the Circuit Monitor’s eventlog memory can be cleared, and the
event log can be uploaded for viewing and saved to disk.

Circuit Monitor models 2150,andhigher provide nonvolatile memory for
event log storage. The size of the event log (the maximum number of events)
is user-definable. When determining the maximum number of events, take
the Circuit Monitor’s totalstorage capacity into consideration. For Circuit
Monitor models 2150 and/2250, the total storage capacity must be allocated
between the eventlog and up to 14 data logs. For Circuit Monitor models
2350 and highetr, the'total data storage capacity must be allocated between an
event log, a 4-cycle waveform capture log, a 12-cycle event capture log, and
up to 14 data logs. See Memory Allocation in Chapter 12 for additional
memory considerations.
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DATA LOGGING

Alarm-Driven Data Log
Entries

Organizing Data Log Files

Circuit Monitor models CM-2150 and higher are equipped withunenivolatile
memory for storing meter readings at regular intervals. The user can
configure up to 14 independent data log files. The following items can be
configured for each data log file:

¢ Logging Interval—1 minute to 24 hours

e Offset Time

e First-In-First-Out (FIFO) or Fill & Hold

¢ Values to be logged—up to 100, including date/time of last log entry

Each data log file can be cleared, independently of the others, using
POWERLOGIC application software.‘For instructions on setting up and
clearing data log files, refer to the POWERLOGIC application software instruc-
tion bulletin.

The Circuit Monitor can detect over 100 alarm conditions, including over
under conditions, status,input changes, phase unbalance conditions, and
more. (See Chapter 7-==Alarm Functions for more information.) Each alarm
condition can be asgigned ene or more tasks, including forced data log
entries into any or all data log files.

For example, assyme that you've defined 14 data log files. Using
POWERLOGIC software, you could select an alarm condition such as
“Overéurrent Phase A” and set up the Circuit Monitor to force data log
entries intojany of the 14 log files each time the alarm condition occurs.

Thére are many ways to organize data log files. One possible way is to
organize log files according to the logging interval. You might also define a
log filefor entries forced by alarm conditions. For example, you could set up
four data log files as follows:

DataLog 1: Voltage logged every minute. File is large enough to hold 60
entries so that you could look back over the last hour’s
voltage readings.

Data Log 2: Voltage, current, and power logged hourly for a historical
record over a longer period.

DataLog 3: Energy logged once daily. File is large enough to hold 31
entries so that you could look back over the last month and
see daily energy use.

Data Log 4: Report by exception file. File contains data log entries that
are forced by the occurrence of an alarm condition. See
Alarm-Driven Data Log Entries above. Note: The same data
log file can support both scheduled and alarm driven entries.
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Storage Considerations

The following are important storage considerations:

86

Circuit Monitor model CM-2150 or higher is required for on-board data
logging.

For Circuit Monitor models CM-2150 and CM-2250, the total storage
capacity must be allocated between the event log and upfto 14 data logs.
For Circuit Monitor models 2350 and higher, the total data storage
capacity must be allocated between an event log, a 4-cyele Waveform
capture log, a 12-cycle event capture log, and up té 14'data’logs.

Circuit Monitor models CM-2150 and CM-2250store up to 6,144 logged
values. Models CM-2350 and higher store up to 513200 values. (These
numbers assume that you’ve devoted all of theCireuit Monitor’s logging
memory to data logging.)

Each defined datalog file stores a dateanditime. To minimize storage
space occupied by dates/times, use @ fewjlog files that log many values,
as opposed to many log files thatstore only a few values each.

See Memory Allocation in Chapter 12for additional storage
considerations.
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MAINTENANCE LOG

The Circuit Monitor stores a maintenance log in nonvolatile memofy. This
log contains several values that are useful for maintenance purpeses.

Table 8-1 below lists the values stored in the maintenance log and a short
description of each. The values stored in the maintenance log are cumulative
over the life of the Circuit Monitor and cannot be reset.

You can view the maintenance log using POWERLOGIC application software.
For specific instructions, refer to the POWERLOGIC'software instruction
bulletin.

Table 8-1
Values Stored in Maintenance Log
Value Stored Description

Number of Demand Resets Number of times demand values have been
reset.

Number of Energy Resets Number of times energy values have been
reset.

Number of Min/Max Resets: Number of times min/max values have been
reset.

Number of Output Operations Number of times relay output has operated.
This value is stored for each relay output.

Number of PowenLosses Number of times Circuit Monitor has lost
control power.

Numbeér of Firmware Downloads Number of times new firmware has been
downloaded to the Circuit Monitor over
communications.

Number of ©ptical Comms Sessions Number of times the front panel optical

communications port has been used.

HighestTemperature Monitored Highest temperature reached inside the
Circuit Monitor.

Lowest Temperature Monitored Lowest temperature reached inside the
Circuit Monitor.
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CHAPTER 9S—WAVEFORM CAPTURE

CHAPTER CONTENTS

4-Cycle Waveform Capture ........c.ccoeueeeunenesninsssssnssnsessesssssssssssssssssssssdipens 88
Manual Waveform Capture.........cococeceiviininincncirisinsnscsess@isesesessseesaenes 88
Automatic Waveform Capture..........ccocovvecceeeeessacnecbieedos Bucennnnnen. 88
WaVEfOIm StOTAGE ...vuruerersssssssssssnsnssssssnssssssessssssesnsstiineees sfifiiesessssssenans 90
12-Cycle Event Capture .........ccoeeevereenencneenenenenneneessenesd@@iine e Bseecscsensnsensenens 91
Manual Event Capture ........ccoeoenieeeeeesesniennnenens i dbte st 91
Automatic Event Capture—High-Speed Trigger ..aaf........cccovevvuvunnnnnn. 91
Automatic Event Capture—Setpoint-Controlled R:...........ccoceeniininiannes 93
12-Cycle Event Capture Storage ... fhiececccecnnieiescccnssnsnnns 94
4-CYCLE WAVEFORM Circuit Monitor models CM-2250 and higher are equipped with waveform
CAPTURE capture. Circuit Monitors use a sophisticated; high-speed sampling
technique to sample 64 times per cycle, simultaneously, on all current and
voltage inputs.

There are two ways to initiate a Waveform capture:

 Manually, from a remote personal computer, using POWERLOGIC
application software.

¢ Automatically#byithe Cir¢uit Monitor, when an alarm condition such as
“THD setpoifit exceeded” occurs

Both methods are,deseribed below.

Manual Waveform Capture  Using POWERLOGIC application software, you can initiate a manual wave-
form capttire from a remote personal computer. To initiate a manual wave-
form capture,select a Circuit Monitor equipped with waveform capture and
issug'the capture command. The Circuit Monitor captures the waveform, and
thesoftware retrieves and displays it.

POWERLOGIC software lets you view all phase voltage and current wave-
fofms simultaneously, or zoom in on a single waveform that includes a data
block with extensive harmonic data.

For instructions on performing manual waveform capture using
POWERLOGIC software, refer to the application software instruction manual.

Automatic Waveform The Circuit Monitor can detect over 100 alarm conditions—such as metering

Capture setpoint exceeded and status input changes (see Chapter 7—Alarm Func-
tions for more information). The Circuit Monitor can be set up to automati-
cally capture and save the four cycles of waveform data associated with an

alarm condition.
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Chapter 3—Waveform Capture

Setting Up the Circuit

Monitor

How it Works

The Circuit Monitor must be set up for automatic waveform ¢aptufe using
POWERLOGIC application software. To set up the Circuit Monitorsfor
automatic waveform capture, perform the following steps:

1. Selectan alarm condition. (See Appendix I for a listing of ‘alarm
conditions.)

2. Define the setpoints, if necessary. (This may ot be necessary if the
selected event is a status input change, for.example.)

3. Specify the alarm condition for automatic'waveform capture.

Repeat these steps for the desired alarmyconditions. For specific instructions
on selecting alarm conditions and specifying/them for automatic waveform
capture, refer to the POWERLOGIC application software instruction manual.

At the beginning of every update ¢yele, the Circuit Monitor acquires four
cycles of sample data for metering calculations (see figure 9-1). During the
update cycle, the Circuit Moniter performs metering calculations and checks
for alarm conditions.dfithe Circuit Monitor sees an alarm condition, it
performs any actions assignedto the alarm condition. These actions can
include automatic waveform capture, forced data logs, or output relay
operations. For this example, assume that automatic waveform capture has
been assigned to,the‘alarm condition. When the Circuit Monitor sees that an
alarm condition speeified for automatic waveform capture has occurred, it
stores theffour cycles of waveform data acquired at the beginning of the
updatefcycle.

Start

Circuit Monitor
> acquires data
sample (4 cycles).

v

Circuit Monitor
performs
metering

calculations.

!

ih

Circuit Monitor
checks for alarm
conditions.

Circuit Monitor saves data from

beginning of cycle (and performs
| any other actions assigned to the
alarm condition).

Alarm
conditions
detected?

Figure 9-1: Flowchart illustrating automatic waveform capture
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Waveform Storage

Circuit Monitor model 2250 stores waveforms differently than models 2350
and higher. The lists below describe how each model stores waveforms:

CM-2250

¢ Can store only one captured waveform. Each new waveform capture
(either manual or automatic) replaces the last waveform data.

¢ Stores the captured waveform in volatile memory—thelwaveform data is
lost on power-loss.

e The captured waveform does not affect event log and data log storage
space. The captured waveform is stored separately:

CM-2350 (and higher)
¢ Can store multiple captured waveforms.

¢ Stores the captured waveforms in nonyolatile memory—the waveform
data is retained on power-loss.

¢ Thenumber of waveformsdhat,can\be stored is based on the amount of
memory that has been allocated to waveform capture. See Memory
Allocation in Chapter 12,

90
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Chapter 3—Waveform Capture

12-CYCLE EVENT CAPTURE Circuit Monitor models CM-2250 and higher are equipped with a feature

Manual Event Capture

Automatic Event Capture—
High Speed Trigger

called 12-cycle event capture. By connecting the Circuit Monitomnto’an
external, high-speed relay, the Circuit Monitor can capture and provide
valuable information on short duration events such as voltage sags and
swells.

Each event capture includes 12 cycles of sample,data from each voltage and
current input. An adjustable trigger delay lets theuser adjust the number of

pre-event/post-event cycles.

There are three ways to initiate a 12-cycle event capture:

¢ Manually, from a remote personalcomputer using POWERLOGIC
application software

¢ Automatically, using an external, high-speed relay to trigger the
Circuit Monitor

¢ Automatically, by the Circuit Monitor, when an alarm condition such as
“THD setpoint exgeeded"\occtrs

These methods are ‘described below.

Using POWERLOGIG,application software; you can initiate a manual 12-cycle
event capture ffom,a remote personal computer. Manual event captures can
store 12 cycles offdata for steady-state analysis.

To initiate @manual capture, select a Circuit Monitor equipped with 12-cycle
evefitcapture and issue the capture command. The Circuit Monitor captures
the datajand the software retrieves and displays it. POWERLOGIC software
lets yowview all 12-cycle phase voltage and current waveforms simulta-
neously, or zoom in on a single 12-cycle waveform.

For instructions on performing manual 12-cycle event capture using
POWERLOGIC software, refer to the application software instruction manual.

By connecting the Circuit Monitor to an external, high-speed relay, the
Circuit Monitor can capture and provide valuable information on short
duration events such as voltage sags and swells. (The Circuit Monitor must
be equipped with an I/O module.) Figure 9-2 on page 92 shows a block
diagram that illustrates the relay-to-Circuit Monitor connections. As shown
in figure 9-2, the relay must be wired to status input S2. Status input S2 is a
high-speed input designed for this application.
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12-Cycle Event Capture
Storage

Circuit Monitor model 2250 stores 12-cycle event capture differently than
models 2350 and higher. The lists below describe how each model stores
12-cycle event captures.

CM-2250:

e Stores only one captured 12-cycle event. Each new event captiire (either
manual or automatic) replaces the last captured data.

¢ Stores the captured data in volatile memory—the dataiis 1ost on power-
loss.

¢ The captured data does not affect event log and data log storage space.
The captured waveform is stored separately.

CM-2350 (and higher):
¢ Stores multiple captured 12-cycle events.

e Stores the captured data in nonvplatilemémory—the data is retained on
power-loss.

¢ The number of 12-cycle eventicaptures that can be stored is based on the
amount of memory that hasibeen‘allocated to 12-cycle event capture. See
Memory Allocation in Chapter12.
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Chapter 10—Disturbance Monitoring

CHAPTER 10—DISTURBANCE MONITORING

Chapter 9—Waveform Capture describes the use of Circuit Monitor Models
2250 and higher to record 12 cycles of data simultaneously omall channels,
when triggered by an external device such as an undervoltage relay. This
chapter describes the use of Circuit Monitor Models 2350,and higher to
monitor continuously for disturbances on the current and voltage inputs to
the Circuit Monitor.

The CM-2350 can perform continuous monitoring'of RMS magnitudes of any
of the metered channels of current and yoltage. These calculations can be
used to detect sags or swells on these channels. The Circuit Monitor calulates
RMS magnitudes, based on 16 data points per cycle, every 1/2 cycle. This
insures that even single cycle duration RMS variations are not missed. When
the Circuit Monitor detects a sag orswell, it can perform the following
actions:

¢ The event log can be updated with a sag/swell pickup event entry, time
stamped with 1 millisecond resolution.

¢ An RMS magnitude corresponding to the magnitude of the sag or swell
disturbance event canbe stored in the event log.

¢ A 12 Cycle event capture of the disturbance can be recorded. The event
capture includesi2 cycles of data with a resolution of 64 data points per
cycle ofitall metered currents and voltages

e A forced/data log entry can be made in up to 14 independent data logs.

e Anyyof the optional output relays can be operated upon detection of the
event.

e ‘At'the end of the disturbance, a dropout time stamp can be entered in the
event log with 1 millisecond resolution.

e, A second RMS magnitude corresponding to the magnitude of the sag or
swell can be stored in the Event Log.

¢ The front panel can indicate, by a flashing Alarm LED, that a sag or swell
event has occurred. A list of up to 10 of the prior alarm codes can be
viewed in the P1 Log from the Circuit Monitor’s front panel.

In addition to these features, the CM-2350 model includes expanded non-
volatile memory for logging of up to eight 12-cycle event captures. These
recordings each have a resolution of 64 data points per cycle, and they each
include simultaneously acquired data from all of the metering input chan-
nels. Using POWERLOGIC application software, the user can choose how to
allocate the nonvolatile memory among the 14 data logs, the event log,
multiple 4-cycle waveform captures and multiple 12-cycle event captures as
described above.

As explained in chapter 9, the 12-cycle event capture has a user- program-
mable number of pre-event cycles ranging from 2 to 10 cycles. This allows
the user to tailor the 12-cycle event capture for more or less pre-event data.
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POWERLOGIC Application Software can be used to setup each of the/sag/
swell alarms. For each alarm, the user programs the following data:

¢ Sag/swell alarm priority

e Pickup setpoint in amps or volts

e Pickup delay in cycles

¢ Dropout setpoint in amps or volts

¢ Dropout delay in cycles

¢ Data and waveform logging instructions

* Relay output actions

POWERLOGIC application software can béused to retrieve the above
information for later analysis. Figure 10"shows a typical distribution feeder

sag as recorded by the CM-2350, and displayed using System Manager
Software.

s s
File Edit SetUp Control splay Reports ) Macro  \Window

Retrieve Onboard waveforms

Onboard Data Waves:

Wave Number 1 - 03/27/94 01:47:09 AM
Wave Number 2 - 03/18/94 06:26:46 AM
Wave Number 3 - 03/02/94 03:05:31 AM
Wave Number 4 - 03/02/94 03:05:11 AM
Wave Number 5 - 03/02/94 03:05:05 AM

Figure 10-1: Sag recorded by the CM-2350.
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Chapter 11—Maintenance and Troubleshooting

CHAPTER 11—MAINTENANCE AND TROUBLESHOOTING

MAINTENANCE

Battery-Backed RAM

The Circuit Monitor does not require regular maintenance, nor does it
contain any user-serviceable parts. If the Circuit Monitor requires service,
contact your local Square D sales representative, or call the POWERLOGIC
Technical Support Center for assistance. See Getting Technical Support in
this chapter. Do not open the Circuit Monitor. Opening theCircuit Monitor may
void the warranty.

The Circuit Monitor uses battery-backed nenvélatile RAM to retain all data
except calibration constants. Calibration constants are stored in nonvolatile
EEPROM, which requires no battery. TheiCircuit Monitor’s battery-backed
RAM lasts many decades under typical‘operating conditions. The battery-
backed RAM is activated when the Gircuit Monitor is manufactured. With no
control power applied to the Circuit Monitor, the battery can back up RAM
for a continuous period ofZ yearsfat 70° C. Once control power is applied,
the RAM battery is no longerunderfload. Under no load, the life of the
battery-backed RAM is 100 yearsiat 55° C continuous, 40 years at 60° C
continuous, and 10 yeats at70%C continuous. Should the RAM ever need
replacement, contactjfourSquare D representative.

HAZARD OFELECTRIC SHOCK.

De not attempt to service the Circuit Monitor. CT and PT inputs may
contain hazardous currents and voltages. Only authorized Square D
semvice personnel should service the Circuit Monitor.

Eailure to observe this precaution will result in severe
personal injury or death!

/\ CAUTION

HAZARD OF EQUIPMENT DAMAGE.

Dielectric (Hi-Pot) testing of the Circuit Monitor may damage the unit.
Do not Hi-Pot. Before Hi-Pot testing any equipment in which the
Circuit Monitor is installed, disconnect all input and output wires to
the Circuit Monitor.

Failure to observe this precaution could result in equip-
ment damage.
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TROUBLESHOOTING

This section describes three potential problems, their possible causes, and

checks and/or cure for each. If, after completing the listed checks, you cannot

solve the problem, contact the POWERLOGIC Technical Support Center for
assistance. See Getting Technical Support on the following page.

PROBLEM: After applying control power to the Circuit Monitérjthe display

is still blank.

© 1994 Square D Company All Rights Reserved
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Possible Cause: The Circuit Monitor is not receiving the necessary
power.

Check or Cure: Verify that Circuit Monitor C'and/N terminals (terminals
25 and 27) are receiving the necessary pgwer,If you are using an op-
tional voltage/power module, check to'see that the module is properly
installed on the Circuit Monitor. See’Appendix C—Installing the
Optional Voltage/Power Module.

PROBLEM: The data being displayed is inaccurate or not what you expect.

Possible Cause: Incorrect setup values.

Check or Cure: Check/tosee that the correct values have been entered
for Circuit Momitor setup parameters (CT and PT ratings, System Type,
Nominal Fréequency, and so on). See Configuring the Circuit Monitor in
Chapter 4 forisétup instructions.

PossiblesGause; Circuit Monitor is wired improperly.

Check orCure: Check that CTs and PT's are connected correctly (proper
polarity observed) and energized. Check shorting terminals. See Wiring
CTs,'BTs, and Control Power in Chapter 3 for wiring diagrams.

Possible Cause: Incorrect voltage inputs.

Check or Cure: Check Circuit Monitor voltage input terminals (terminals
9, 10, 11,12) to verify that adequate voltage is present.

Possible Cause: Circuit Monitor is grounded incorrectly.

Check or Cure: Verify that the Circuit Monitor is grounded as described
in Grounding the Circuit Monitor in Chapter 3.
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Troubleshooting (cont.) PROBLEM: Cannot communicate with Circuit Monitor from @ remote
personal computer.

Possible Cause: Circuit Monitor address is incorrect.

Check or Cure: Check to see that the Circuit Méniter, is correctly
addressed. See Setting the Device Addressiin Chapter 4 for instructions.

Possible Cause: Circuit Monitor baud rate 1s‘incorrect.

Check or Cure: Verify that the baud ratejof the Circuit Monitor matches
the baud rate of all other devices ontits comimunications link. See Setting
the Baud Rate in Chapter 4 for inStructions.

Possible Cause: Communicationsiines are improperly biased.

Check or Cure: Checkto,see that'a multipoint communications adapter
is being properly used to bias the communication lines. See Biasing the
Communications(Link in‘Chapter 3 for instructions.

Possible Cause:Communications lines are improperly terminated.

Check or Cure: Check to see that a multipoint communications termina-
tor is properly installed. See Terminating the Communications Link in
Chapter3 for instructions.

Possible Cause: Incorrect route statement to Circuit Monitor.

Check'or Cure: Check route statement. Refer to the software instruction
bulletin for instructions on defining route statements.

GETTING TECHNICAL POWERLOGIC customers can receive technical support by contacting the
SUPPORT POWERLOGIC Technical Support Center, in one of two ways:

e Fax your request for support to (615) 459-4294, 24 hours a day, seven
days a week. Be sure to include your name and company, address, phone
number, type(s) of POWERLOGIC product(s), and a detailed description of
your problem. The support center will normally respond within two
business hours. Business hours are 7:30 A.M. to 4:30 P.M., Central Time,
Monday through Friday—except holidays.

¢ Phone (615) 459-8552, 7:30 A.M. to 4:30 P.M., Central Time, Monday
through Friday (except holidays) for assistance from a technical support
specialist. If a technical support specialist is not available, leave a voice
mail message or, in an urgent situation, speak to an operator who will
process your request. The support center will normally respond within
two business hours.
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Chapter 12—Advanced Topics

THE COMMAND INTERFACE

Command Codes

The Circuit Monitor provides a command interface that can be usedito

perform various operations such as manual relay operation.

To use the command interface, do the following:

1. Write related parameters to the command paramieter registers—
#7701-7709. (Some commands require no parameters; For these com-
mands, write the command code only to register 7700.)

2. Write a command code to the Circuit Monitor’s,command interface

register—#7700.

The following is a listing of commandscodessthat can be written to the
command interface register (7700) and to'the command interface parameter

registers (7701-7709).

Code Parameter(s)

1110 None

2110 Scale Factors A—E

2120 CT ratio correction factors
AB,CN

2130 PT ratio correction factors
ABC

2310 Unit Address

2320 Baud Rate

2330 None

2331 None

2340 None

2341 None

2350 None

2351 None

2360 None

2361 None

3310 BitiMap Relay Designation

3311 Bit Map Relay Designation

3320 Bit Map Relay Designation

3321 Bit Map Relay Designation

3340 Bit Map Output Designation

3341 Bit Map Output Designation

© 1994 Square D Company All Rights Reserved

Description

Resets the Circuit Monitor.

Change scale factors, A—Esand reset min/max registersffile.
Then reset unit!

Change CT ratio correction factors

Change PT ratio correction factors

Change unit's address to the address specified and reset unit
Changelunit’s baud rate to the baud rate specified and reset unit

Enable unit #01's response to the SY/MAX enquire
transmission (default)

Disable unit #01's response to the SY/MAX enquire transmission
Set control of conditional energy to status inputs (default)
Set control of conditional energy to command Interface
Enable front panel comm port (default)

Disable front panel comm port

Enable front panel setup (default)

Disable front panel setup

Place specified relays under extemal control (default)
Place specified relays under intemal control

De-energize designated relays per specified bit map
Energize designated relays per specified bit map
Release specified relays from override control

Place specified relays under override control.

N/A

z

zZ2 2 2 2Z2 Z2 Z2 Z2 2 Z

Z2 Z2 Z2 Z
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Code Parameter(s) Description Reset Req'd
3390 Bit Map Input Designation Set control of conditional energy to indicated status inputs. N
4110 None Reset Min/Max N
4310 None Set VAr/PF sign convention to CM1 convention (default) Y
4311 None Set VAr/PF sign convention to alternate convention Y
4910 None Trigger 4-cycle waveform capture N
4911 None Trigger 12-cycle waveform capture N
4920 Bit Map Trigger Data Log Entry N
5110 None Reset Peak Demand Currents/K Factors N
5120 None Reset Peak Demand Powers and associated average Power Factors N
5310 None Set power demand method to themmal (default) Y
5311 None Set power demand method to block/rolling Y
5320 None Set external demand synch source tofinput 1 N
5321 None Set external demand synch source, to the command interface N
5910 None Start new demand interval | N
6210 None Clear all accumulated/energies N
6220 None Clear all conditional energies N
6310 None Set energy accumulation method to absolute N
6311 None Set energy,accumulation method to signed N
6320 None Disable conditional energy accumulation N
6321 None Enable conditional energy accumulation N
6330 None Set reactive energy and demand method to include only the N
fundamental component
6331 None Set reactive energy and demand method to include the N
both fundamental and harmonic components
6910 None Start new incremental energy interval N
Command Result Codes

Note: Command Result'¢odes should match the SY/MAX error codes whenever possible.

Successful commands
Undefined commands

Commands with undefined or illegal parameters

Protected modetnot enabled
Time-putioperation not performed
Invalid password, operation not performed

102
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81
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200
201
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OPERATING RELAYS USING By writing commands to the command interface, you can control Circuit

THE COMMAND INTERFACE Monitor relay outputs. This section tells how to operate the relay,outputs.
See Appendix E, registers 2500-2521, for information on relay output con-
figuration.

Setting Up Relays for To set up the Circuit Monitor for remote (external)felay,operation, you must
Remote (External) Control configure the Circuit Monitor for remote relay‘centrol.

To configure the Circuit Monitor for remote relay control:

1. Write a bitmap (see below) to the command,parameter register,
specifying the relays to be setup fopremote,control.
Reg # Value Degcription
7701 Bitmap Bitmap)corresponding to relays to be placed under
manual control. Bit 1 corresponds to KYZ, Bit 2
corresponds to Relay 1, Bit 3 corresponds to relay
2,'Bit 4 corresponds to relay 3.
7700 3310 Command code to configure relay for remote
(extemnal) control
2. Write a command code (3310) to the Circuit Monitor’s command
interface register(7700).
Energizing a Relay To energize a reldy, do,the following:
1. Writé'abitmap (see below) to the command parameter register,
spécifying the relays to be energized.
Reg # Yalue Description
7701 Bitmap bitmap corresponding to relays to be energized.
Bit 1 corresponds to KYZ, Bit 2 corresponds to
Relay 1, Bit 3 corresponds to relay 2, Bit 4
corresponds to relay 3.
7700 3321 Command code to energize relay
2.  Write a command code (3321) to the Circuit Monitor’s command
interface register (7700).
De-energizing a Relay To de-energize a relay, do the following:
1. Write a bitmap (see below) to the command parameter register,
specifying the relays to be de-energized.
Reg # Yalue Description
7701 Bitmap bitmap corresponding to relays to be de-ener-
gized. Bit 1 corresponds to KYZ, Bit 2 corresponds
to Relay 1, Bit 3 corresponds to relay 2, Bit 4
corresponds to relay 3.
7700 3320 Command code to de-energize relay
2.  Write a command code (3320) to the Circuit Monitor’'s command

interface register (7700).
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Setting Up Relays for
Circuit Monitor (Internal)
Control

Overriding an Output Relay

For the Circuit Monitor to automatically control relays based on alarm
conditions or as a pulse initiator output, you must configure the relays for

Circuit Monitor (internal) control.

To configure relays for Circuit Monitor (internal) control, do the following:

1.

It is possible to override a circuit,menitor output relay set up for Circuit
Monitor (internal) control. Once overridden, the specified relays will respond

7701 Bitmap

7700 3311
control

interface register (7700).

to manual control.

To overriderelays, do the following:

1.
specifying the relays to be overridden.
Regq # Yalue Description
7701 Bitmap
7700 3341
control.
2.

104

interface register (7700).

Write a bitmap (see below) to the command parameter zegister,
specifying the relays to be setup for internal control.

Reg # Yalue Description

Bitmap corresponding to relays to be placed under
internal control. Bityl corresponds to KYZ, Bit 2
corresponds to Relay 1, Bit 3 corresponds to relay
2, Bit 4 corresponds to relay 3.

Command codeito configure relay for intemal

Write a command code (3311) to the Circuit Monitor’s command

Write a bitmap'(see below) to the command parameter register,

Bitmap corresponding to relays to be placed under
override control. Bit 1 corresponds to KYZ, Bit 2
corresponds to Relay 1, Bit 3 corresponds to relay
2, Bit 4 corresponds to relay 3.

Command Code to place relay under override

Writela command code (3341) to the Circuit Monitor’s command
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Releasing an Over-Ridden To return an overridden relay to Circuit Monitor (internal) control, you must
Relay release the override.

To release the override, do the following:

4
1. Write a bitmap (see below) to the command parameter register, specify-
ing the relays to be released from override. %
Reg # Yalue Description
7701 Bitmap Bitmap cori ing'to relays to be released
from overr . Bit 1 corresponds to KYZ,

Bit 2 corresp o Relay 1, Bit 3 corresponds to
relay 2, orresponds to relay 3.

7700 3340 C de to release overridden relays.

2. Write a command code (3340) to'the uit Monitor’s command
interface register (7700).
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SETTING SCALE FACTORS
FOR EXTENDED
METERING RANGES

The Circuit Monitor stores instantaneous metering data in single registers.
Each register has a maximum range of 32,767. In order to meter extended
ranges, or to get additional resolution on small loads, current, voltage, and
power readings can accommodate multipliers other than one. Multipliers can
be changed from the default value of 1 to other values such as .01, .1, 10, 100,
or 1000.

The Circuit Monitor stores these multipliers as scale factors, A%Scale factor is
the multiplier expressed as a power of 10. For examplé, amultiplier of 10 is
represented as a scale factor of 1, since 10'=10; a multiplier of 100 is repre-
sented as a scale factor of 2, since 102=100.

If the Circuit Monitor displays “-OFLO-" for any reading, the scale factor
should be changed to bring the reading back'into tange. For example, since a
Circuit Monitor register cannot store a numbenas large as 138,000, a 138kV
system requires a multiplier of 10. 138,000 should be converted t013,800 x 10.
The Circuit Monitor would store this,value as 13,800 with a scale factor of 1
(since 10'=10). The Circuit Monitor front,panel would display the value as
138.00 with the KILO units LEDulit.

Using scale factors, it is also possibleito gain greater resolution on low
voltage circuits. For example, it 1spossible to report 208V circuits with
resolution to 2 decimal places=-for example 208.00V. The Circuit Monitor
would store this value as 20800 with a scale factor of -2 (102= 0.01). The
Circuit Monitor front,panel would display the value as 208.00.

Scale factors are‘arranged in scale groups. The abbreviated register list in
Appendix E shows the scale group associated with each metered value.

The Command Interface can be used to change scale factors on a group of
meteredvalues.4/The procedure on the following page tells how.

NOTE

When writing software to read Circuit Monitor data over the commu-
nications link, you must account for these scale factors. To correctly
read any metered value with a scale factor other than 0, multiply the
register value read, by its multiplier.

NOTE

When you change a scale factor, all min/max values are reset.

© 1994 Square D Company All Rights Reserved
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Setting Scale Factors (cont.) To change scale factors, do the following:

1. Determine the required scale factors

There are 5 scale groups. The desired scale factor for each group must be
determined. The following is a listing of the available scale factors for
each of the 5 user defined scale groups. The factory default for each scale
group is 0. If you need either an extended range 6r more resolution, you
can select any of the available scale factors to suit,your need.

Scale Group A - Phase Current

Scale Factor

Amps 0-327.67 A -2
0-3276.7 A -1
0-32767 A 0 (default)
0-327.67 kA 1

Scale Group B - Neutral Current

Amps 0-327.67 A -2
0-3276.7 A -1
0-32767 A 0 (default)
0-327.67 kA 1

Scale Group C - Ground Current

Amps 0-327.67 A -2
0-3276.7 A -1 .
0-3276ZA 0 (default)
0-327.67 kA 1

Scale Group/D Voltage, L-L, L-N

Voltage 0:8276.7 V
0-32767 V
0%327.67 kV
0-3276.7 kV

Scale Group E Power kW, kVAR, kVA

Power 0-32.767 kW, kVAR, kVA
0-327.67 kW, kVAR, kVA
0-3276.7 kW, kVAR, kVA
0-32767 kW, kVAR, kVA
0-327.67 MW, MVAR, MVA
0-3276.7 MW, MVAR, MVA 2
0-32767 MW, MVAR, MVA

-1
0 (default)
1
2

-3

-2

-1

0 (default)
9

3

2. Using PowerLogic Application Software, read the existing scale factors
from registers 2020-2024 and write them down.

Register 2020
Register 2021
Register 2022
Register 2023
Register 2024

Scale Group A
Scale Group B
Scale Group C
Scale Group D
Scale Group E

3. Makenote of the changes required to the scale groups.
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4. Write the appropriate values (see below) to a series of command
parameter registers, one for each scale group.

Reg # Yalue Description

7700 2110 Command code to change scale factors. (Min/max
will be reset.)

7701-7705 Scale Factors Scale Group A—write to reg: 7701

Scale Group B—uwrite to'reg. 7702
Scale Group C—write to regy7703
Scale Group D—writedo reg. 7704
Scale Group E—uwrite to/reg. 7705

Scale Group A: Ammeter Per Phase -2 = multiplienof 0.01
-1 = multiplier 0¥0.10
0 =gmuitiplier'of 1.00 (default)
1 = multiplier of 10.0
Scale Group B: Ammeter Neutral s2y, = multiplier of 0.01
-1/ "=hmuitiplier of 0.10
0 = multiplier of 1.00 (default)
19°= multiplier of 10.0
Scale Group C: Ammeter Ground -2 = multiplier of 0.01
-1 = multiplier of 0.10
0 = muitiplier of 1.00 (default)

multiplier of 10.0
Scale Group D: Voltmeter - multiplier of 0.10
multiplier of 1.00 (default)
multiplier of 10.0
multiplier of 100.

Scale Group E: kWattmeteér, kVarmeter, kVA

multiplier of 0.001
multiplier of 0.01

multiplier of 0.10

multiplier of 1.00 (default)
multiplier of 10.0

multiplier of 100.

multiplier of 1000

multtiplier of 10,000
multiplier of 100,000

Scale Group F: Frequency (Determined by CM) -2 multiplier of 0.01 (for 50/60 Hz)

multiplier of 0.10 (for 400 Hz)

5. )) Write a command code (2110) to the Circuit Monitor’'s command
interface register (7700).
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SETTING THE DATE AND The command interface can be used to set the date and time. 0
TIME USING THE COMMAND
INTERFACE To set the date and time, do the following:

1. Write values to a series of command parameter registers, 6ne for each
time parameter, YR, MO, DA, HR, MN, SEC.

Reg # Yalue Description
7700 1310 Command code et'date and time.
7701-7706 Sec, min, hr

day, mo, yr

ponds to Register 7706

2. Write acommand code (1310).to the Circuit Monitor’s command
interface register (7700).

© 1994 Square D Company All Rights Reserved 109




Bulletin No. 3020IM9301R3/94
March, 1994

MEMORY ALLOCATION

110

This section describes memory allocation for nonvolatile logging memory
only. It does not apply to nonvolatile memory used to store critical values
such as setup parameters, min/max values, and energy and demand values.
In all Circuit Monitor models, these critical values are stored in a separate
nonvolatile memory area.

Circuit Monitors are available with different amountsfef nonvolatile logging
memory. Depending on the Circuit Monitor model, the available nonvolatile
logging memory must be allocated among an event l6g, Lto 14 data logs, a
waveform capture log, and a 12-cycle event capturelog. Specifics for each
model are described below.

CM-2050— Provides no nonvolatile loggingigmemory.

CM-2150— Available nonvolatile logging memory must be allocated among
an eventlog and 1 to 14 datalogs.

CM-2250— Available nonvolatilé logging memory must be allocated among
an event log and 1 to 14, data logs.

CM-2350 Available nonvolatilelogging memory must be allocated among
and Up— anevent log, 1to14 data logs, a waveform capture log, and a
12-cycle event ¢apturejlog.

When setting up a Cir¢uit Menitor, the choices you make for the items listed
below, directly afféet the amount of memory used:

¢ The numbérof data log files (1 to 14)

¢ The quantities logged in each entry (1 to 97), for each data log file
¢ The maximum number of entries in each data log file

¢ Themaximum number of events in the event log file

¢4The maximum number of waveform captures in the waveform
capture file

* “The maximum number of 12-cycle event captures in the 12-cycle event
capture file

The number you can enter for each of the above items depends on the
amount of the memory that is still available. The amount of memory still
available depends on the numbers you've already assigned to the other
items.

Figure 12-1 on page 111 shows how the memory might be allocated in a
CM-2350. In this figure, the user has set up a waveform capture log, a
12-cycle event capture log, an event log, and three data logs (two small logs,
and one larger log). Of the total available nonvolatile memory, about 25% is
still available. If the user decided to add a fourth data log file, the file could
be no larger than the space still available—25% of the Circuit Monitor’s total
storage capacity. If the fourth file had to be larger than the space still
available, the user would have to reduce the size of one of the other files to
free up the needed space.
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Chapter 12—Advanced Topics

Memory Allocation (cont.)

POWERLOGIC application software provides a graphical display, similar to
figure 12-1. The display uses color coding to show the space deveted to each
type of log file along with the space still available. For instructions on setting
up log files using POWERLOGIC software, refer to the instruction bulletin

included with the software.

For specific instructions on calculating log file sizes, see Appendix G—

Calculating Log File Sizes.

Total Circuit Monitor
Non-Volatile Memory —

Available Space

~
N
“

r 7 Id
\\\\\\\\\\
r 7 7 Fd

NN
r ~
3
3

LY

td

AT
i

SEEA N
&’N\

L,
/ Waveform Capture

L

User wants to add new log file, but file is too
large for available space. User must reduce
the size of data log 4, or reduce the size of
one or more of the existing files.

Figure 12-1: Memory allocation example (CM-2350 and higher)
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Memory Example

HOW POWER FACTOR IS

STORED

Table 12-1 shows how a user might configure the available memory for
various Circuit Monitor models. In this example, the Circuit Monitorshave
been set up with one data log that stores the following data hourly: 3-phase
average amps, volts (L-L, L-N), PF, kW, kVAR, frequency, 3-phase demand
for amps, kW, kVA, kWH and kVARH.

The Circuit Monitors store waveform captures and 12-gyclé’event captures as
follows:

¢ The CM-2250 can store only one waveform capture andione 12-cycle event

capture. It stores these in volatile memory; therefore they do
not reduce the amount of nonvolatile memory available for event and

data logs.
e The CM-2350 (and higher) can store multiple waveform captures and

12-cycleeventcaptures. It stores thesein noenvolatile memory; therefore,
they do affect the amount of nonvolatile memory available for event and

data logs.

For specific instructions on calculating log file sizes, see Appendix G—
Calculating Log File Sizes!

Table 12-1
Memory,Configuration Example

Typical Memory Configuration®

CM-2050 CM-2150 CM-2250 CM-2350/CM-2450
EventLog NA 200Events 200Events 500Events
1DatalLog NA 8 Days 8 Days 40 Days
WaveformCaptures @ NA NA 1 3
12Cycle EventCaptures @ NA NA 1 3

@ Therelativesizeoflogfilesis user-defined. Thistableillustratesa typical memory configuration with
one data logthat stores the following data hourly: 3davgamps, volte (L-L, L-N), PF, kW, kVAR, freq,
30 demandforamps, kW,kVA,andkWHand kVARH.

@ Waveformand 12-cycle eventcapturesarestoredin nonvolatile memoryinthe CM-2350and

CM-2450.

Each'power factor value occupies one register. Power factor values are stored

using signed magnitude notation (see figure 12-2). Bit number 16, the sign
bit, is indicates leading/lagging. A positive value (bit 16=0) indicates lead-
ing. A negative value (bit 16=1) indicates lagging. Bits 1-8 store a value in the
range 0-100 decimal. Divide power factor values by 100 to get a power factor
in the range 0 to 1.00.

16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1

ojojlojolojoloO
Sign Bit Unused Bits Power Factor
O=Leading Setto 0 in the range 1-100 (decimal)
1=Lagging

112

Figure 12-2;: Power Factor Register Format
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CHANGING THE VAR/
POWER FACTOR
SIGN CONVENTION

The Circuit Monitor offers two VAR /Power Factor sign conventions. Figure
12-3 shows the default sign convention. Figure 12-4 shows the alternate sign
convention. The procedures below tell how to change the sign convention
using the command interface. For a description of the command interface
and a complete listing of command codes, see The Command Interface in
this chapter.

To change to the alternate sign convention, complete.the following steps:

1. Write command code 4310 to register 7700.

2. Write command code 1110 to register 7700;

This resets the Circuit Monitor, causinglitto use the new convention.

To return to the default sign convention, Gomplete the following steps:
1. Write command code 4311 to register 7700.

2. Writecommand code 1110 toiregister 7700.

This resets the Circuit Menitor, causing it to return to the default sign
convention.

REACTIVE
POWER

REACTIVE
POWER

Quadrant i’
2

WATTS NEGATIVE ()
VARS POSITIVE  (+)

P.F. LAGGING (-)

<— Reverse Power Flow

1

WATTS POSITIVE (+)
VARS POSITIVE  (+)

P.F. LEADING (+)

WATTS NEGATIVE (-)
VARS NEGATIVE ()

P.F. LEADING (+)

Quadrant
3

Normal Power,Flow =, REAL
POWER

WATTS)POSITIVE (+)
VARS NEGATIVE (-)
P.F. LAGGING (-)

Quadrant
4

Quadrant i
2

WATTS NEGATIVE ()
VARS NEGATIVE ()

PF. LAGGING (-)

<«— Reverse Power Flow

1

WATTS POSITIVE (+)
VARS NEGATIVE (-)

P.F. LEADING (+)

Normal Power Flow — __ ppa

WATTS NEGATIVE (-)
VARS POSITIVE (+)

P.F. LEADING (+)

Quadrant
3

"~ POWER

WATTS POSITIVE (+)
VARS POSITIVE (+)

PF. LAGGING (-)

Quadrant
4

Figure 12-3:{Default sign convention

© 1994 Square D Company AllRights Reserved

Figure 12-4: Optional sign convention

113




Bulletin No. 3020IM9301R3/94
March, 1994

CONDITIONAL ENERGY

Command Interface Control

Circuit Monitor registers 1629-1648 are conditional energy registers.
Conditional energy can be controlled in one of two ways:

¢ Over the communications link, by writing commands to the Circuit
Monitor’s command interface

OR

¢ By a status input—for example, conditional energy aceumuldtes when the
assigned status input is on, but does not accumulatejwhen, the status

input is off.

The following procedures tell how to set up conditional energy for command
interface control, and for status input control. Theyprocedures refer to
register numbers and command codes. For & listing of Circuit Monitor
registers, see Appendix E. For a listing of command codes, see The Com-
mand Interface in this chapter.

To set control of conditional energy to the'€ommand interface:

®  Write command code 2341%e register 7700.

To verify proper setup, read register 2081. Bit 6 should read 1, indicating
command interface control. Bit'7 should read 0, indicating that condition
energy accumulatiomis off.

To start conditional ener gy accumulation:

B Write command code 6321 to register 7700.

While conditional energy is accumulating, bit 7 of register 2081 should
read 1,4ndicating that conditional energy accumulation is on.

To stopeonditional energy accumulation:

B _Wiriteeommand code 6320 to register 7700.

To clear all conditional energy registers (1629-1648):
1., “Write command code 6220 to register 7700.

114
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Status Input Control To configure conditional energy for status input control:
1. Write command code 2340 to register 7700.

2. Specify the status input that will drive conditional energy accumulation
by writing a bitmap to register 7701. Set the appropriate bit to 1 to
indicate the desired input (input S1=bit 1, S2=bit 2, 88=bit 3, S4=bit 4).

3.  Write command code 3390 to register 7700.

To verify proper setup, read register 2081{Bit 6ishould read 0, indicating
that conditional energy accumulation is under status input control. Bit 7
should read 0 when the status input is offpindicating that conditional
energy accumulation is off. Bit 7 should read 1 when the status input is
on, indicating that conditional enérgy,accumulation is on.

To clear all conditional energy registers(1629-1648):
B Write command code 6220 to register 7700.

INCREMENTAL ENERGY The Circuit Monitor’s icremental energy feature allow the user to define a
start time and time iftervalfor incremental energy accumulation. At the end
of each incremental energy period, the following information is available:

e kWH IN during/thedast completed interval (reg. 1649-1651)

e kWHOUT) during the last completed interval (reg. 1652-1654)

¢ kVARHJN during the last completed interval (reg. 1655-1657)

¢ kVARHIOUT during the last completed interval (reg. 1658-1660)

¢ KVAHduring the last completed interval (reg. 1661-1663)

¢ Date/time of the last completed interval (reg. 1869-1871)

o WPeak kW during thelast completed interval (reg. 1749)

¢ “Date/Time of Peak kW during thelast interval (reg. 1878-1880)

e Peak kVAR during the last completed interval (reg. 1750)

e Date/Time of Peak kVAR during the lastinterval (reg. 1881-1883)

¢ Peak kVA during the last completed interval (reg. 1751)

e Date/Time of Peak kVA during the last interval (reg. 1884-1886)

The incremental energy data listed above can be logged by the Circuit
Monitor. This logged information provide all the information needed to
analyze energy and power usage against present or future utility rates. The

information is especially useful for doing “what if’s” with time-of-use rate
structures.
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Using Incremental Energy

When using the incremental energy feature, keep the following points in
mind:

Peak demands help minimize the size of the data log in cases of sliding or
rolling demand. Shorter incremental energy periods make it easiep to
reconstruct a load profile analysis.

Since the incremental energy registers are synchrofiized«o the Circuit
Monitor clock, it is possible to log this data from multiple circuits and
perform accurate totalization.

To setup incremental energy:

1.

Write the desired start date and time togégisters 1863-1865.

Incremental energy accumulation begins,at the specified date and time.
Once the date has arrived, each new day’s first incremental energy
period begins at the specifieddime.

Write the desired interval length, frem 0-1440 minutes, to register 2076.

If incremental energy will'be controlled from a remote master, such as a
programmable controllexrfwrite a value of zero here.

To start a new incremental energy interval from a remote master:

B Write command code 6910 to register 7700.
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CHANGING THE DEMAND
CALCULATION METHOD

Changing to the
Block/Rolling Method

SETTING UP A DEMAND
SYNCH PULSE INPUT

The Circuit Monitor can be configured to use one of three demand power
calculation methods:

¢ thermal demand (Circuit Monitor default)
e external pulse synchronized demand

¢ block interval demand with rolling subinteryal (bleek/rolling)

For a description of the demand power calculation methods, see Demand
Power Calculation Methods in Chapter 5.

The thermal demand method is the default. T@set up the Circuit Monitor for
thermal demand, simply define the demand interval. See Setting the De-
mand Interval in Chapter 4 for instrictions.

To change to the block/rolling demand method, the user must write to the
command interface over the,communications link. (For a description of the
command interface and,a list'ef command codes, see The Command Inter-
face in this chapter.)

To change to the blockfrollinggmethod, complete the following steps:
1. Write command code 5311 to register 7700.

2. Writecommand/code 1110 to command interface register 7700.

Thisresets the Circuit Monitor causing it to recognize the new demand
calculation method.

Theexternal pulse synchronized demand method allows a Circuit Monitor,
équipped with an I/O module, to accept a demand synch pulse from another
demand meter. When this method is used, the Circuit Monitor watches input
ST*or a pulse that signals the start of a new demand interval. This allows the
Circuit Monitor’s demand interval “window” to match the other meter’s
demand interval “window.” For a detailed description of this feature, see
Demand Synch Pulse Input in Chapter 6.

To set up the Circuit Monitor to accept a demand synch pulse input:

B Setthedemand interval to 0. See Setting the Demand Interval in
Chapter 4 for instructions on setting the demand interval using the
Circuit Monitor’s front panel.

OR

B Use application software to write command code 5320 to register 7700.
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CONTROLLING THE The Circuit Monitor’s demand interval can be controlled over the

DEMAND INTERVAL OVER  communications link. For example, a programmable controller can si: e
THE COMMUNICATIONS start of each new demand interval.

LINK

The Circuit Monitor’s command interface is used to control the dem:ﬁd
interval over the communications link. For a description o%mmand
e

interface and a list of command codes, see The Com
chapter.

To set demand control to the command interface: 0@

®  Write command code 5321 to register 7700

To start a new demand interval.

m  Write command code 5910 to regisw

ce in this
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Appendix A—Circuit Monitor Dimensions

APPENDIX A—CIRCUIT MONITOR DIMENSIONS
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APPENDIX A (cont.)
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Appendix B—Installing and Wiring Optional /O ,Modules

APPENDIX B—INSTALLING AND WIRING OPTIONAL I/0 MODULES

POWERLOGIC offers a number of input/output (I/O) modules for
POWERLOGIC Circuit Monitors. Modules are available that provide KYZ
pulse outputs, status inputs, relay outputs, analog inpiits, and analog
outputs. Table B-1 lists the available I/O modules.

This appendix tells how to install an I/O module‘on the back of the Circuit
Monitor. It also lists technical specifications and$hows typical I/O wiring
connections. For a description of the CircuitdMonitor’s I/O capabilities, see
Chapter 6—Input/Output Capabilities.

Table B-1
Input/Output Modules

Class | Type Description

3020 | |IOM-11 1 status IN, 1 KYZ pulse OUT

3020 | IOM-18 8 status IN, 1 KYZ pulse OUT:

3020 | IOM-44 4 status IN, 1 KYZ pulse OUT,3,Form-C relay OUT

3020 | IOM-4411-01 4 status IN, 1 KYZ pulse QUT, 3 Form-C relay OUT, 1 Analog IN®, 1 Analog OUT (0—1 mA)
3020 | IOM-4411-20 | 4 status IN, 1 KYZ pulse OUT, 3iForm-C relay OUT, 1 Analog IN®, 1 Analog OUT (4—-20 mA)
3020 | IOM-4444-01 4 status IN, 1 KYZ pulse OUT, 3 Form-C relay OUT, 4 Analog IN®, 4 Analog OUT (0-1 mA)
3020 | IOM-4444-20 | 4 status IN, 1 KYZ/pulse' ©UT, 3 Form-C relay OUT, 4 Analog IN®, 4 Analog OUT (4-20 mA)

@ Analog Inputs are 0-5 Vdc. Each analog input'can belindependently configured to accept a 4-20 mA input by connecting an extemal
jumper wire (see Analog Input Connegctions in this appendix).
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SPECIFICATIONS Status Inputs
17 oT 63§ T10) E: X T ) o SR Optical
Voltage Operating range ........coevererereeeerererenensenssesssssssssssans 20-138 Vac/Vdc
Input current draw (maximum)............. 1 mA @ 20 volts; 6 mA @ 138 volts
Must turn On VOItaGe ........cevevreerererrereereenrieseeeeenerenesesessssesenens 20 volts rms
Must tuIn ON CUITENL .....oiviircriiiriiiicescsstsessesessessesens 1T mA (at 20 volts)
Must turn Off VOItage .........coveccrcrinineencninineneneseens i i 9 volts rms
Must turn off current (Maximum) ........cccceeveererrereerereesenes 0.3 mA (at 9 volts)
Inputimpedance ..o e 27.2K ohms resistive
Turn on time (MaXiMUM)......cccorverereererereresesssresseses 0.5 msec (dc); 8 msec (ac)
Turn off time (MAaXIMUIM) ...covevrvrvrererrsrnenenecereeressBreeioeensesesessesssssens 16 msec
Relay Output Ratings
KYZ oottt e 96;mA max. at 240Vac/300Vdc
RI-R3 o eeeeeeereeeeeeseesesseesssseessssnsssssssssssssessslinsesne 10A max. at 240Vac/30Vdc
Analog Input Ratings®
Default Input Range............coeeeeis B o s eneceneneeseneesesesssssssesenes 0-5Vdc
Optional Input Range? .............ccc. e Wi eeerennneennnneiennensesssessseseaens 0-20mA
ACCUTACY .oovvirirerererereresasesnessoughes Pl thecrerereseseseansssesnansnnsasassosene 0.25% full scale
Analog Output Ratings®
Output Range, 4-20 mA modelst....... 4-20 mA (20 mA into 600 ohms max.)
Output Range, 0-1 mA models........... 0-1 mA (1 mA into 10,000 ohms max.)
. 1% full scale

ACCUTACY wonrevnrrsesece e e Bttt s s s s s e s

® The IOM-4444 provides 1 shieldfor allféur inputs, and 1 shield for all four outputs.
@ To accept a 4-20 mA Signal, you'must connect a jumper wire to the appropriate terminals on the input module (see Analog
Input Connections onpage/6). The jumper wire places an internal 250 ohm resistor into the circuit.

5.14

131
494 .56
125 .83 41'1558 14
iy {2 -

EW
q
10.35 4 -
263 10.35 —
263

=] Y Inches
L ‘=L Millimeters
IOM-4411, -4444 IOM-11, -18, -44

Figure B-1: CM dimensions with 1/0 modules installed
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Appendix B—Installing and Wiring Optional VO ,Modules

INSTALLING AN IOM-11,
IOM-18, OR IOM-44

This section tells how to install the IOM-11, IOM-18, or IOM-44 on the back
of the Circuit Monitor. The procedure is the same for all modulesaFigure B-2
illustrates the installation procedure. Figure B-1 shows the dimensions of the

Circuit Monitor with the I/O module installed.

To install the module, complete the following steps:

1. Remove the connector guard from the I/O connect6f protruding through

the back of the Circuit Monitor.

2. Plug the I/O module’s ribbon cable connector into the I/O connector on

the back of the Circuit Monitor.

Do not twist or pinch the ribbon cable asy6u place the module against

the Circuit Monitor.

©

Guide the module’s mountingheles‘onto the four mounting posts on the

top half of the Circuit Monitor/Sectire the module to the Circuit Monitor

using four #6-32 nuts withiexternal tooth washers (supplied with the
module’s hardware kit 63230-204-19). Tighten to 6-9 1b-in (0.68-1.01

Nem) of torque.

#6-32 NUTS (4) —~

I/O MODULE —

CIRCUIT MONITOR 50>

)

=,

—

-

SEE STEPS _~
1AND2

S~ )

//
R
o

Figure B-2: Installing an IOM-11, IOM-18, or IOM-44
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INSTALLING AN IOM-4411 This section tells how to install the IOM-4411, or IOM-4444 on the back

OR IOM-4444

of the Circuit Monitor. The procedure is the same for both modules. Figuze
B-3 illustrates the installation procedure. Figure B-1 shows the dimenions of
the Circuit Monitor with the I/O modules installed.

To install the module, complete the following steps:

1. Remove the connector guard from the I/O connectorprotruding through
the back of the Circuit Monitor.

2. PlugtheI/O module’s ribbon cable connector,intd the I/O connector on
the back of the Circuit Monitor.

Do not twist or pinch the ribbon cable asgzou‘place the module against
the Circuit Monitor.

3. Guide the module’s mounting holes’énto the seven mounting posts on
the Circuit Monitor. Secure the module to'the Circuit Monitor using
seven #6-32 nuts (supplied with'the I/@ module’s hardware kit). Tighten
to 6-9 Ib-in (0.68-1.01 Nem) of torque.

PANEL

CIRCUIT MONITOR

#6-32 NUTS (7)

N e @
/O MODULE / S - - ~
. -
\ R -

Figure B-3: Installing an IOM~4411 or IOM-4444
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STATUS INPUT
CONNECTIONS

RELAY OUTPUT
CONNECTIONS

The IOM-4411 and IOM-4444 modules offer 4 status inputs each. Status
inputs can be used to sense the state of external contacts.

Figure B-4 shows typical status input connections. Figure B-10 on page 130
shows the terminal label for each module. When wiring the module, use only
14 to 18 gauge stranded wire. Strip 0.25" (6mm) fromthe;end of each wire
being connected to the module.

I/0 Module

SCOM & N ()

120 Vac

S4 o I Pressure Alarm 5 L (+)

S3 .__I |l Temperature Alarm I

S2 e _l |_Fan Status
Si.e- %\ l Open/Closed |

Figure B-4: Typical status input connections

The IOM:441hand IOM-4444 modules offer 3 relay outputs each. Relay
outputs,canibe used to open or close circuit breakers or contactors, annunci-
ate dlarmshand so on.

Each relay output provides three terminals—normally closed, normally
openygand common. Figure B-10 shows the terminal labels for the I/O
meodules. Figure B-5 shows a typical relay output connection. When wiring
the module, use only 14 to 18 gauge stranded wire. Strip 0.25" (6mm) from
the end of each wire being connected to the module.

1/0 Module

c
< ~ 120 Vac

%( 1 ToA eme L
B le)
L o {Toad ——N

o —{Load }——N

Figure B-5: Typical relay output connections
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PULSE OUTPUT
CONNECTIONS

Each I/0O module provides one solid-state, KYZ pulse output. See Solid
State KYZ Pulse Output in Chapter 6 for a description of the Circuit

Monitor’s pulse output capabilities.

The pulse output can be wired to a 2-wire or 3-wire pulse receiver. To wire to
a 2-wire pulse receiver, use the K and Y terminals only (se¢'figure B-4). When
wiring the module, use only 14 to 18 gauge stranded Wire.'Strip/0.25" (6mm)

from the end of each wire being connected to the module:

/O Module
oK
; L. L
L 2-Wire Pulse
—oY Receiver
_—___.Z
/O Module
K
;:_; 1
B T 3-Wire Pulse
Y Receiver
o7

Figure B-6: Pulse output

© 1994 Square D Company All Rights Reserved

126




Appendix B—Installing and Wiring Optional VO ,Modules

ANALOG INPUT I/0 modules IOM-4411 and IOM-4444 offer one and four analog inputs,
CONNECTIONS respectively (see table 1 on page 1). Analog inputs can be used to'monitor
analog quantities such as oil pressure, water temperature, and so on.

Figure B-7 shows analog input wiring connections for.a 0-5 Vdc input signal.
Figure B-8 shows analog input wiring connections for a4=20 mA signal.

To configure an analog input to accept a 4-20 mA signaldo the following:

1. Connect the jumper to the IN1 (r) and INT - terminals (see figure B-8).

This places a 250 ohm resistor (located inside the I/O module) into the
Circuit. When a 4-20 mA current is run through the resistor, the Circuit
Monitor measures an input voltage'of 1-5volts across the resistor.

2. Using application software, configure the analog input to accept a
4-20 mA input signal.

This instructs the CircuitMonitor to use a separate set of calibration
constants specifically forthe250 ohm internal resistor. (See the
POWERLOGIC softwaresinstruction bulletin for instructions.)

When wiring the module, use’only 14 to 18 gauge stranded wire. Strip 0.25"
(6mun) from the end of each'wire being connected to the module.

/\ WARNING

HAZARD OF ELECTRIC SHOCK.

Ground, the shield at one end only. Grounding the shield at both ends
may'create a ground loop, causing hazardous voltages to be present
on the Circuit Monitor chassis.

Failure to observe this warning may result in injury or death.

I/O Module I/O Module

N1~ T ,’% + «~ NI+ ~— L 4-20mA(+)
t | \
r 250 ohm P!
\ \
%_'ﬁ W o5 vac III ! ! IN () ||
- "’ dower 1
INY - e INT - T

M —+ - — — 1 420mA()
B |
. |' i
Ly V]
[ i
Shield VI Shield Vi

i Shield . +i— Shield
/% \I, \"
Shielded, T,wisted Pair Shielded, T’wis!ed Pair
Figure B-7: Connections for 0-5 Vdc Input Signal Figure B-8: Connections for 4-20 m A Input Signal
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ANALOG OUTPUT I/0 modules IOM-4411 and IOM-4444 offer one and four analog outputs,

CONNECTIONS respectively. Each analog output can be associated with a Circuit Moniter
register to output an analog signal in direct proportion to the register con-
tents.

Figure B-9 shows typical analog output connections. Figuré B-10,on page 130
shows the terminal label for each module. When wiring,the'module, use only
14 to 18 gauge stranded wire. Strip 0.25" (6mm) from the end of each wire
being connected to the module.

/\ WARNING

HAZARD OF ELECTRIC SHOCK.

Ground the shield at one end only/Grounding the shield at both ends
may create a ground loop, causing hazardous voltages to be present
on the Circuit Monitor chassis.

Failure to observe this warning'may result in injury or death.

/@ Maodule

OUT1 + @ —

10,000 ohm max

600 ohm max
% (4-20 mA modules)
(0-1 mA modules)

OUTCe L

|

|
1
|
v
|
|
|
1
1
|
!
|
|
|
|
|

Analog Output Shield +t Shieid
% \
i

7
Shielded, Twisted Pair

Figure B-9: Typical Analog Output Wiring Connections
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Appendix B—Installing and Wiring Optional I/

O

IOM-11 Label

A

(35)

(34)

(33)

XI<[IN

(32)

SCOM

(28)

S1

IOM-18 Label

A B
(35) 1 2
Gy Y
33) | K
(32) | SCOM | (40) [ SCOM
(31)| sS4 (39) | s8
(30) | S3 (38) | S7
(29) | s2 (37) | s
(28) | st (36) | S5
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O

IOM-44 Label
A B ©
85)]Z
(34)1Y i (49)
(33)| K R3 F—"1(48)
{47)

(46)

(45)

(44)

(43)

42)

(@1)

rminal labels
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TYPE 1 ENCLOSURE
INDOOR USE ONLY 8

IN1 +

ANALOG INY {eb
INPUT i - 68
——F67

65
B4
X]
62
61
60

ANALOG ot + 59
WIS gy g

L-56

ANALOG INPUT SHIELD 66

ANALOG OUTPUT SHIELD §7

TYPE 1 ENCLOSURE
INDOOR USE ONLY

INd +
ANALOG INd {r
INPUT 4 1 A
IN3 +

ANALOG IN3 (e} 74
INPUT 3 N -
IN2 %

ANALOG INZ Ir} N
INPUT 2 ‘ N -
IN1 +
ANALDG INT )

INPUT 1 N - 28

‘ ]

ANALOG INPUT SHIELD BB

ouT4 + 65

wrc B4

ouT3 + 63

s WIC 62
OUTPUTS w12 + B1
wtc 60
ouTi + 59
wrc 58
ANALOG OUTPUT SHIELD 57

¢
RELY |rf N0 g 56
e D ey s e
RELAY Nco o — b g‘g
H =52 ‘
OUTPUT 2 e oy mr%a\r{z n N0 £
¢ 1 51
Ry | l NG 50 ¢
—=43 M
QUTPUT 1 A 0[!}1%3;1 0 :2 49
Xvz ol K () a
.gs"ﬂl"&‘m b » AL |__"IN'J47
A 195 oA MAXI 5 JpLINd gg
s4 44 —_—
sius 53 43 se 44
INPUTS 57 42 ls'ml',g s1 43
st 41 s2 42
scom 40 s1 ﬂ]
SCOM
I0M-4411 IOM-4444
Figure B-11: IOM-4411 and IOM-4444 Silk Screens
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Appendix C—Installing the Optional Voltage/Power Module

APPENDIX C—INSTALLING THE OPTIONAL VOLTAGE/POWER MODULE

SPECIFICATIONS

The voltage/power module allows direct connection of a single Series 2000
Circuit Monitor to 480Y/277V systems—without the need for ¥oltage trans-
formers or control power transformers. The modulegs'mounted on the back
of the Circuit Monitor or on a nearby flat surfage, andgds wired to the Circuit
Monitor.

The voltage/power module provides a 288:120V/ratio when connected to the
Series 2000 Circuit Monitor voltage inputsAWhen.a VPM-277-C1 is connected
to a Series 2000 Circuit Monitor, set up the Cireuit Monitor for a 288:120V PT
ratio. The VPM-277-C1 will not provide a'288:120V ratio when connected to
other devices not specifically designed foruse with the VPM-277-C1.

Voltage
NominalInput ... Wi Wit 480Y/277V
Nominal Control Power Outpub..............ccoeveueeeenninnennennas 120 Vac, 14 VA
Ratio when Connectedyto Series 2000 Circuit Monitor............... 288:120 Vac
Metering ACCUTACY Ju ... B eueiereeeieteieiee ettt s b sesses s besenens 0.3%
Frequency Range (...l .o 45 to 65 Hz
Burden (Phase A, €0ntrol POWer SOUICe) ..........coueervereercrrnreeernnsensesnsenaes 15 VA
Burden (Phasé Biand C).........ccccoueveviriencnirncncnisncninisennenens less than 0.1 VA

A DANGER

HAZARD OF ELECTRIC SHOCK.

Only qualified electrical workers should install and wire the voltage
power module. Such work should be performed only after reading
this entire bulletin.

Failure to observe this precaution will result in severe
personal injury or death!

/\ CAUTION

HAZARD OF EQUIPMENT DAMAGE.

Each voltage/power module is intended to supply only one Circuit
Monitor. Do not attempt to use a voltage/power module with more
than one Circuit Monitor.

Failure to observe this precaution could cause overheat-
ing, and damage the voltage/power module.

© 1994 Square D Company All Rights Reserved 131



Bulletin No. 3020IM9301R3/94
March, 1994

MOUNTING THE MODULE Figure C-2 shows the voltage/power module mounted on a Circuit Monitor.

Refer to figure C-2 when completing the following steps.

To mount the module on the Circuit Monitor, complete the following steps:

1. Align the mounting holes on the voltage/power moduleswith the four
mounting posts on the lower half of the Circuit Monitor.

2. Place the module on the posts, and secure the module‘te the Circuit
Monitor using four #6-32 hex nuts with externalitoothywashers. The hex
nuts are included in the voltage/power module’s hardware kit.

NOTE

Some electrical codes may not allow 480 volts at the front of the
equipment. In this case, mount the voltage/power module where
codes permit, and wire to the Circuit Monitor. See figure C-1 for
module dimensions.

Mount the voltage/power module on the
back of the Circuit Monitor using four
#8-32 SEMS screws.
4.62

3.99 F’ﬁ
101

J ng - D

FROM SOURCE
(83) (82) (81) (80)
VN Vc VB Va

Y

Cle]olele)o]

- @ﬁﬁ

2,76
70

132

Figure C-1: Voltagelpower module dimensions. Figure C-2: Mounting the voltagelpower module on the back
of the Circuit Monitor.
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Appendix C—Installing the Optional Voltage/Power Module

WIRING THE MODULE

Note: The spade connectors and terminal strip covers mentionied below are
included in the hardware kit (63230-204-20) supplied with the module.
Wiring instructions are also included in the hardware kit.

Refer to figures C-3 and C-4 when completing the following steps.

To wire the module, complete the following steps:

1. Using a Thomas and Betts crimping tool, catalogmo. Wt1455 or equiva-
lent, crimp the blue spade connectors onto the wires used to connect the
voltage/power module.

2. Connect the Circuit Monitor voltagéinput terminals 12, 11, 10, and 9 to
voltage/power module voltage ofitput términals 87, 86, 85, and 84,
respectively, as shown in figure:C-3.

3. Connect Circuit Monitor cofttrelipower input terminals 25, 26, and 27 to
voltage /power modulécontrgl power input terminals 88, 89, and 90,
respectively, as shown in figure'C-3.

4. Connect the CircuitMonitor's Ground terminal (terminal 26) to a true
earth ground, using a#14 AWG (or larger) wire with a spade connector.
See figure C-4.

5. Wire the voltage/power module’s volfage input terminals 80, 81, 82, and
83 to the corresponding phase, as shown in figure C<4.

The recommended fuse is BUSS KTK-1 600 volt 1 amp, or equivalent.

6. Installithe terminal strip covers over the terminal strips using the #8-32
SEMS screws provided in the hardware kit.

CM Termin_als VP__h_II_TerminaIs
Va(12) | @ Va (87)
Vb (11) o | Vb (86)
Ve (10) | @- @ | Vc (85)
Vn (9) | @ ® | Vn (84)
L (25) [ @ (@ | L(88)
G(26) | @ G (89)
N(27) (@ @ | N (90)

Figure C-3: Terminal connections between Circuit
Monitor and voltage/power module.
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Terminals

VPM Voltage Output
Terminals

CM Voltage Input

Series 2000 Circuit Monitor—Rear View

VPM Control Power
Output Terminals

CM Control Power
Input Terminals

“

#14 AWG
.wire or larger

—

©)
=
£ b \r\
o) “  For clarity, terminal covers
not shown in this view.
cpe oS
N s
r FROM SOURCE
(83) (82) (81) (80)
O VN VC VB VA
H A0 O|| DIPIPID O
—<
VPMTVoItggcal Input
erminais
ﬂ FUSES
A .
B
C =
N -&

Figure C-4: Wiring the voltagelpower module .
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Appendix D—Communication Cabl (]

APPENDIX D—COMMUNICATION CABLE PINOUTS < ’

CAB-107 CAB-108 Y3

Circuit Monitor Male DB-9
Terminal Connector TXA 1
IN- (21) ————— 1 TXB 2
RXA 3
IN+ (20) ————2 RXB 4
OUT- (23) ———— 3 :
OouUT+ (22) — 4 0 6

5

6 C?
7 8
8 ield 9

SHLD (24) —— 9

CC-100 $ CAB-102, CAB-104

ﬂ
(I
By
/m
NNONOOOTDAWDN
Noonnb~,wd

N O
NN oo
N O

© 1994 Square D Company All Rights Reserved 135




Bulletin No. 3020IM9301R3/94

March, 1994

APPENDIX E—ABBREVIATED REGISTER LISTING 0

This appendix offers an abbreviated listing of Circuit Monitor registers.
The following values are included in this register listing: s

e Real-Time Metered Values

¢ Real-Time Meter Values Minimum \%
¢ Real-Time Meter Values Maximum

* Energy Values @

* Demand Values Q

¢ Dates and Times

¢ Status Inputs Q

¢ Relay Outputs
¢ Circuit Monitor Configurat es
In this appendix, the follox rmation is provided for each register:
¢ Register Number (Q elow) .
* Register Descri%

¢ Units
o Range\
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Appendix E—Abbreviated Register Listing

Description

Update Interval
Frequency
Temperature inside CM enclosure

Current, Phase A

Current, Phase B

Current, Phase C

Current, Neutral

Current, Ground

Current, 3-Phase Average
Current, Apparent rms
Current Unbalance, Phase A
Current Unbalance, Phase B
Current Unbalance, Phase C
Current Unbalance, Worst

Voltage, Phase A to B

Voltage, Phase B to C

Voltage, Phase C to A

Voltage L-L, 3-Phase Average
Voltage, Phase A to Neutral
Voltage, Phase B to Neutral
Voltage, Phase C to Neutral
Voltage L-N, 3-Phase Average
Voltage Unbalance, Phase A-B
Voltage Unbalance, Phase B-C
Voltage Unbalance, Phase C-A
Voltage Unbalance, L-L Worst
Voltage Unbalance, Phase A
Voltage Unbalance, Phase B
Voltage Unbalance, Phase C
Voltage Unbalance, L-N Worst

True Power Factor, Phase)A
True Power Factor, Phase B
True Power Factor, Phase.C
True Power Factor,“3-PhaseTotal

Displacement Power Factor, Phase A
Displacement Power Factor, Phase B
DisplacementiPowersFactor, Phase C
Displacement Power Factor, 3-Phase Total

Real Power;, Phase A

Real Power, Phase B

Real Power, Phase C
Real‘Power, 3-Phase Total
Reactive Power, Phase A
Reactive Power, Phase B
Reactive Power, Phase C
Reactive Power, 3-Phase Total
Apparent Power, Phase A
Apparent Power, Phase B
Apparent Power, Phase C
Apparent Power, 3-Phase Total

© 1994 Square D Company All Rights Reserved

Units

In 1000ths of a second
Hertz/Scale Factor F
Degrees C in 10ths

Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor B
Amps/Scale Factor C
Amps/Scale Factor,A
Amps/Scale Factor A
Percent in 10ths
Percent in 10ths
Percent in}10ths
Percentiin 10ths

Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths

In 1000ths
In 1000ths
In 1000ths
In 1000ths
In 1000ths
In 1000ths
In 1000ths
In 1000ths

kW/Scale Factor E
kW/Scale Factor E
kW/Scale Factor E
kW/Scale Factor E
kVAr/Scale Factor E
kVAr/Scale Factor E
kVAr/Scale Factor E
kVAr/Scale Factor E
kVA/Scale Factor E
kVA/Scale Factor E
kVA/Scale Factor E
kVA/Scale Factor E

Range

0 to 10,000

2300 to 6700 (50/60)
—1000 to,+1000

Osto 32,767
0t0'32,767
0'to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 1000
0 to £1000
0 to £1000
0 to 1000

0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to £1000
0 to £1000
0 to £1000
0 to £1000
0 to £1000
0 to £1000
0 to £1000
0 to 1000

—100 to +1000 to +100
-100 to +1000 to +100
—100 to +1000 to +100
~100 to +1000 to +100
—100 to +1000 to +100
—100 to +1000 to +100
—100 to +1000 to +100
~-100 to +1000 to +100

0 to +32,767
0 to +32,767
0 to £32,767
0 to £32,767
0 to +32,767
0 to +32,767
0 to £32,767
0 to +32,767
0 to +32,767
0to +32,767
0 to +32,767
0to +32,767
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Range

0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 t0"32,767
010,32,767
Oito 32,767
0 t0 32,767
0'to 32,767
0 to 32,767
0to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767

0 to 10,000
0 to 10,000
0 to 10,000
0to 10,000
0 to 10,000
0to 10,000
0 to 10,000

0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599
0 to 32,767
0 to 3,599

0 to 32,767
0 to +32,767

Reg. # Description Units

1051 THD Phase A Current % in 10ths

1052 THD Phase B Current % in 10ths

1053 THD Phase C Current % in 10ths

1054 THD Phase Neutral Current % in 10ths

1055 THD Phase A Voltage % in 10ths

1056 THD Phase B Voltage % in 10ths

1057 THD Phase C Voltage % in 10ths

1058 THD Phase A-B Voltage % in 10ths

1059 THD Phase B-C Voltage % in 10ths

1060 THD Phase C-A Voltage % in 10ths

1061 THD Phase A Current % in 10ths

1062 thd Phase B Current % in 10ths

1063 thd Phase C Current % in 10ths

1064 thd Phase Neutral Current % in 10ths

1065 thd Phase A Voltage % in 10ths

1066 thd Phase B Voltage % in A0ths

1067 thd Phase C Voltage % in 10ths

1068 thd Phase A-B Voltage % in 10ths

1069 thd Phase B-C Voltage %.inu10ths:

1070 thd Phase C-A Voltage % ini10ths

1071 K-Factor, Phase A In 10ths

1072 K-Factor, Phase B In_10ths

1073 K-Factor, Phase C In"10ths

1074 Crest Factor, Phase A In 100ths

1075 Crest Factor, Phase B In 100ths

1076 Crest Factor, Phase C In 100ths

1077 Crest Factor, Neutral In 100ths

1078 Phase A Current, Fundamental rms Magnitude Amps/Scale Factor A
1079 Phase A Current, Fundamental Coincident Angle In 10ths of degrees
1080 Phase B Current, Fundamental rms Magnitude Amps/Scale Factor A
1081 Phase B Current, Fundamental,Coincident/Angle In 10ths of degrees
1082 Phase C Current, Fundamental rms Magnitude Amps/Scale Factor A
1083 Phase C Current, Fundamental Coincident Angle In 10ths of degrees
1084 Neutral Current, Fundamental rms_Magnitude Amps/Scale Factor B
1085 Neutral Current, FundamentalCoincident Angle In 10ths of degrees
1086 Ground Current, Fundamental rms Magnitude Amps/Scale Factor C
1087 Ground Current, Fundamental Coincident Angle In 10ths of degrees
1088 Phase A Voltage, Fundamental rms Magnitude Volts/Scale Factor D
1089 Phase A Voltage, Fundamental Coincident Angle In 10ths of degrees
1090 Phase B Voltage, Fundamental rms Magnitude Volts/Scale Factor D
1091 Phase B{Voltage,'Eundamental Coincident Angle In 10ths of degrees
1092 Phase(C Voltage, Fundamental rms Magnitude Volts/Scale Factor D
1093 Phase C'Voltage, Fundamental Coincident Angle In 10ths of degrees
1094 Phase A-B Veltage, Fundamental rms Magnitude Volts/Scale Factor D
1095 Phase A-B Voltage, Fundamental Coincident Angle In 10ths of degrees
1096 Phase B-C Voltage, Fundamental rms Magnitude Volts/Scale Factor D
1097 Phase B-C Voltage, Fundamental Coincident Angle In 10ths of degrees
1098 Phase C-A Voltage, Fundamental rms Magnitude Volts/Scale Factor D
1099 Phase C-A Voltage, Fundamental Coincident Angle In 10ths of degrees
1100 Phase A Fundamental Real Power KW/Scale Factor E
1101 Phase B Fundamental Real Power KW/Scale Factor E
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Reg. # Description

1102 Phase C Fundamental Real Power
1103 3-Phase Total Fundamental Real Power
1104 Phase A Fundamental Reactive Power
1105 Phase B Fundamental Reactive Power
1106 Phase C Fundamental Reactive Power
1107 3-Phase Total Fundamental Reactive Power
1108 Harmonic Factor, Phase A

1109 Harmonic Factor, Phase B

1110 Harmonic Factor, Phase C

1111 Harmonic Factor, 3-Phase Total

1112 Harmonic Power, Phase A

1113 Harmonic Power, Phase B

1114 Harmonic Power, Phase C

1115 Harmonic Power, 3-Phase Total

1117 Phase Rotation: 0=Normal A-B-C, 1=C-B-A
BEAL TIME METERED VALUES MINIMUM

1200 Minimum update Interval

1201 Minimum Freq.

1202 Minimum Temp.

1203 Minimum Current Phase A

1204 Minimum Current Phase B

1205 Minimum Current Phase C

1206 Minimum Current Neutral (14)

1207 Minimum Current Ground (15)

1208 Minimum Current 3 - Phase Average
1209 Minimum Current Apparent rms

1210 Minimum Current Unbalance, Phase A
1211 Minimum Current Unbalance, Phasé B
1212 Minimum Current UnbalancefPhase,C
1213 Minimum Current Unbalance Worst
1214 Minimum Volt. Phase A to,B

1215 Minimum Volt. Phase,B'to C

1216 Minimum Vol. Phase C'to, A

1217 Minimum Volt L-L;"3-Phase’Average
1218 Minimum Volt. Phase A'to Neutral
1219 Minimum Volt.\Rhase B to Neutral
1220 Minimum Voit;Phase C to Neutral
1221 Minimum/Volt'L-N, 3-Phase Average
1222 Minimum Volt Unbal Phase A-B

1223 Minimum¥olt Unbal Phase B-C

1224 Minimum Volt Unbal. Phase C-A

1225 Minimum(Volt Unbal. L-L Worst

1226 Minimum Volt Unbal. Phase A

1227 Minimum Volt Unbal. Phase B

1228 Minimum Volt Unbal. Phase C

1229 Minimum Volt L-N Unbal Worst.

1231 Minimum True, Power Factor A

1232 Minimum True, Power Factor B

1233 Minimum True, Power Factor C

1234 Minimum True, Power Factor, 3 Total
1235 Minimum Displ. Power Factor, A

1236 Minimum Displ. Power Factor, B
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Units

KW/Scale Factor E
KW/Scale Factor E
KW/Scale Factor E
KW/Scale Factor E
KW/Scale Factor E
KW/Scale Factor E

% in 10ths
% in 10ths
% in 10ths
% in 10ths
KW/Scale
KW/Scale
KW/Scale
KW(/Scale
none

In"1000ths of a second
Hertz/Scale Factor F
Degrees Cent.
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Volts/Scale Factor D
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths

In 1000ths
In 1000ths
In 1000ths

In 1000ths
In 1000ths
In 1000ths

Range

0 to £32,767
0 to £32,767
0 to £32,767
0 to £32,767
Opito 32,767
O'to £32,767

0 to 1000

0 to 1000

0 to 1000

0 to 1000

0 to £32,767
0 to £32,767
0to £32,767
0to £32,767
Oto1

0 to 10,000
2300 to 6700, (50/60)
+10,000 in 100ths
0 to 32,767
0to 32,767
0to 32,767
0 to 32,767
0to 32,767
0 to 32,767
0 to 32,767
0 to £1000
0 to £1000
0to £1000
0 to £1000
0to 32,767
0 to 32,767
0 to 32,767
0to 32,767
0to 32,767
0to 32,767
0 to 32,767
0 to 32,767
0 to £1000
0to £1000
0 to £1000
0 to £1000
0 to £1000
0 to £1000
0 to £1000
0 to £1000

—100 to +1000 to +100
—100 to +1000 to +100
—100 to +1000 to +100

—100 to +1000 to +100
-100 to +1000 to +100
—100 to +1000 to +100
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Reg. # Description Units Range
1237 Minimum Displ. Power Factor, C In 1000ths -100 to +1000 to +100
1238 Minimum Displ. Power Factor, 3-phase Total In 1000ths —100 to +1000 to +100
1239 Minimum Real Power, Phase A kW/Scale Factor E 0 to £32,767
1240 Minimum Real Power, Phase B kW/Scale Factor E 0 to £32,767
1241 Minimum Real Power, Phase C kWY/Scale Factor E 0 to/£32,767
1242 Minimum Real Power 3-Phase Total kW/Scale Factor E 0.t0 £32,767
1243 Minimum Reactive Power Phase A kVAr/Scale Factor E 0 top£32,767
1244 Minimum Reactive Power Phase B kVAr/Scale Factor E O'to £32,767
1245 Minimum Reactive Power Phase C kVAr/Scale Factor E 0 to £32,767
1246 Minimum Reactive Power 3-Phase Total kVAr/Scale Factor E 0,10 £32,767
1247 Minimum Apparent Power Phase A kVA/Scale Factor E 0 to +32,767
1248 Minimum Apparent Power Phase B kVA/Scale Factor E 0to +32,767
1249 Minimum Apparent Power Phase C kVA/Scale Factor/E 0 to +32,767
1250 Minimum Apparent Power 3-Phase Total kVA/Scale FactorE 0to +32,767
1251 Minimum THD Phase B Current % in 10ths 0 to 32,767
1252 Minimum THD Phase B Current % in 10ths 0to 32,767
1253 Minimum THD Phase C Current % in 10ths 0 to 32,767
1254 Minimum THD Neutral Current % in 10ths 0 to 32,767
1255 Minimum THD Phase A Voltage % inu10ths 0 to 32,767
1256 Minimum THD Phase B Voltage %, In30ths 0 to 32,767
1257 Minimum THD Phase C Voltage %in 10ths 0 to 32,767
1258 Minimum THD A-B Voltage % in‘10ths 0 to 32,767
1259 Minimum THD B-C Voltage %.in 10ths 0 to 32,767
1260 Minimum THD C-A Voltage % in 10ths 0 to 32,767
1271 Minimum K-Factor A In 10ths 0to 10,000
1272 Minimum K-Factor B In 10ths 0to 10,000
1273 Minimum K-Factor C In 10ths 0to 10,000
TiM EDV
1400 Maximum update Interval In 1000ths of a second 0to 10,000
1401 Maximum Freq. Hertz/Scale Factor F 2300 to 6700, (50/60)
1402 Maximum Temp. Degrees Cent. in 100ths -10,000 to +10,000
1403 Maximum Current Phase A Amps/Scale Factor A 0to0 32,767
1404 Maximum Current Phase B Amps/Scale Factor A 0to 32,767
1405 Maximum Current Phase € Amps/Scale Factor A 0 to 32,767
1406 Maximum Current Neutral (14) Amps/Scale Factor B 0to 32,767
1407 Maximum Current Ground (15) Amps/Scale Factor C 0 to 32,767
1408 Maximum Current 3 - Phase Average Amps/Scale Factor A 0to 32,767
1409 Maximum Current, Apparentsrms Amps/Scale Factor A 0to 32,767
1410 Maximum Current /Unbalance, Phase A Percent in 10ths 0 to £1000
1411 Maximum Current Unbalance, Phase B Percent in 10ths 0 to £1000
1412 Maximum¢Currentitinbalance Phase C Percent in 10ths 0 to £1000
1413 Maximum Current Unbalance Worst Percent in 10ths 0 to £1000
1414 Maximum)Voltage/Phase A to B Volts/Scale Factor D 0to 32,767
1415 Maximum Voltage Phase B to C Volts/Scale Factor D 0 to 32,767
1416 Maximum Voltage Phase C to A Volts/Scale Factor D 0 to 32,767
1417 Maximum Volt L-L, 3-Phase Average Volts/Scale Factor D 0 to 32,767
1418 Maximum*Voltage Phase A to Neutral Volts/Scale Factor D 0 to 32,767
1419 Maximum Voltage Phase B to Neutral Volts/Scale Factor D 0to 32,767
1420 Maximum Voltage Phase C to Neutral Volts/Scale Factor D 0 to 32,767
1421 Maximum Volt L-N, 3-Phase Average Volts/Scale Factor D 0to 32,767
1422 Maximum Volt Unbal Phase A-B Percent in 10ths 0 to £1000
1423 Maximum Volt Unbal Phase B-C Percent in 10ths 0 to £1000
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Appendix E—Abbreviated Register Listing

Reg. # Description

1424 Maximum Volt Unbal. Phase C-A

1425 Maximum Volt Unbal. L-L Worst

1426 Maximum Volt Unbal. Phase A

1427 Maximum Volt Unbal. Phase B

1428 Maximum Volt Unbal. Phase C

1429 Maximum Volt L-N. Unbal Worst

1431 Maximum True, Power Factor A

1432 Maximum True, Power Factor B

1433 Maximum True, Power Factor C

1434 Maximum True, Power Factor 3-Phase Total
1435 Maximum Displ. Power Factor Phase A
1436 Maximum Displ. Power Factor, Phase B
1437 Maximum Displ. Power Factor Phase C
1438 Maximum Displ. Power Factor 3-Phase Total
1439 Maximum Real Power Phase A

1440 Maximum Real Power Phase B

1441 Maximum Real Power Phase C

1442 Maximum Real Power 3 Total

1443 Maximum Reactive Power Phase A
1444 Maximum Reactive Power Phase B
1445 Maximum Reactive Power Phase C
1446 Maximum Reactive Power 3-Phase Total
1447 Maximum Apparent Power Phase A
1448 Maximum Apparent Power Phase B
1449 Maximum Apparent Power Phase C
1450 Maximum Apparent Power 3-Phase Total
1451 Maximum THD Phase A Current

1452 Maximum THD Phase B Current

1453 Maximum THD Phase C Current

1454 Maximum THD Neutral Current

1455 Maximum THD Phase A Voltage

1456 Maximum THD Phase B Voltage

1457 Maximum THD Phase C Voltage

1458 Maximum THD A-B Voltage

1459 Maximum THD B-C Voltage

1460 Maximum THD C-A Voltage

1471 Maximum K-Factor‘Phase A

1472 Maximum K-Factor Phase B

1473 Maximum K-Factor Phase C

ENERGY VALUES

Units

Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths
Percent in 10ths

in 1000ths

In 1000ths

In 1000ths

In 1000ths

In 1000ths

In 1000ths

In 1000ths

Percent

kW/Scale, Factor E
kWI/Scale Factor E
KW/ScalefFactor E
kW/Scale Factor E
kVAr/Scale Factor E
kVAr/Scale Factor E
kVAr/Scale Factor E
kVAr/Scale Factor E
kVA/Scale Factor E
kVA/Scale Factor E
kVA/Scale Factor E
kVA/Scale Factor E
% in 10ths

% in 10ths

% in 10ths

% in 10ths

% in 10ths

% in 10ths

% in 10ths

% in 10ths

% in 10ths

% in 10ths

In 10ths

In 10ths

In 10ths

Range

0 to £1000

0 to £1000

0 to £1000

0 to £1000

O'to +1000

010 1000

—100 to +1000 to +100
—100 to +1000 to +100
-100 to +1000 to +100
-100 to +1000 to +100
-100 to +1000 to +100
—100 to +1000 to +100
-100 to +1000 to +100
—-100 to +1000 to +100
0 to £32,767

0 to £32,767

0 to £32,767

0 to £32,767

0to £32,767

0 to £32,767

0 to £32,767

0 to £32,767

0to +32,767

0to +32,767

0 to +32,767

0 to +32,767

0to 32,767

0 to 32,767

0to 32,767

0 to 10,000

0to 32,767

0 to 32,767

0to 32,767

0 to 32,767

0to 32,767

0 to 32,767

0 to 10,000

0to 10,000

0to 10,000

Each energy is Kept in 4'tegisters, except Incremental which is keptin 3 registers, modulo 10,000 per register

ACCUMULATEDENERGY

1601-1604
1605-1608
1609-1612
1613-1616
16171620
1621-1624
1625-1628

Real Energy In 3-Phase Total
Reactive Energy in 3-Phase Total
Real Energy Out 3-Phase Total

Reactive Energy Out 3-Phase Total

Apparent Energy, 3-Phase Total

Real Energy Signed/Absolute 3-Phase Total
Reactive Energy Signed/Absolute 3-Phase Total
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WH 0 to 9,999,999,999,999,999
VArH 0 to 9,999,999,999,999,999
WH 0 to 9,999,999,999,999,999
VArH 0 to 9,999,999,999,999,999
VAH 0 to 9,999,999,999,999,999
WH 0 to +9,999,999,999,999,999
VArH 0 to £9,999,999,999,999,999
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Reg. #

Description

CONDITIONAL ACCUMULATED ENERGY

1629-1632
1633-1636
1637-1640
1641-1644
1645-1648

Conditional Real Energy In, 3-Phase Total
Conditional Reactive Energy In 3-Phase Total
Conditional Real Energy Out, 3-Phase Total
Conditional Reactive Energy Out 3-Phase Total
Conditional Apparent Energy 3-Phase Total

INCREMENTAL ACCUMULATED ENERGY

1649-1651
1652-1654
1655-1657
1658-1660
1661-1663

ND VA

Incremental Real Energy In, 3-Phase Total
Incremental Reactive Energy In 3-Phase Total
Incremental Real Energy Out, 3-Phase Total
Incremental Reactive Energy Out 3-Phase Total
Incremental Apparent Energy 3-Phase Total

CURRENT DEMAND

1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
171
1712
1713
1714
1715
1716
1717
1718

Present Current Demand 3-Phase Average

Present Current Demand Phase A

Present Current Demand Phase B

Present Current Demand Phase C

Present Current Demand Neutral

Thermal K-Factor Demand, Phase A

Thermal K-Factor Demand, Phase B

Thermal K-Factor Demand, Phase C

Peak Current Demand 3-Phase Average

Peak Current Demand Phase A

Peak Current Demand Phase B

Peak Current Demand Phase C

Peak Current Demand Neutral

K-Factor Demand Phase A CoincidentiPeak Product
Current Demand Phase A CoincidentiPeak Product
K-Factor Demand Phase B Coingident Peak Product
Current Demand Phase B Coincident Peak Product
K-Factor Demand Phasg’C Coincident Peak Product
Current Demand Phase C Coincident Peak Product

POWER DEMAND

WH
VArH
WH
VArH
VAH

Amps/Secale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
In 10ths
In 10ths
In 10ths
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
Amps/Scale Factor A
In 10ths
Amps/Scale Factor A
In 10ths
Amps/Scale Factor A
In 10ths
Amps/Scale Factor A

Range

0t09,999,999,999,999,999
0t09,999,999,999,999,999
0t09,999;999,999,999,999
0t09,999,999,999,999,999
0109,999,999,999,999,999

0 to 999,999,999,999
0 to 999,999,999,999
0 to 999,999,999,999
0 to 999,999,999,999
0 to 999,999,999,999

0to 32,767
0 to 32,767
0to 32,767
0 to 32,767
0 to 32,767
0to 10,000
0to 10,000
0to 10,000
0to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 32,767
0 to 10,000
0to 32,767
0 to 10,000
0to 32,767
0 to 10,000
0to 32,767

Reactive Demand may be calculated using either the fundamental only (default), or total harmonics (user selectable).

Present Reactive Power, Demand, 3 Phase Total

Average Reactive Power Factor for Peak Reactive

1730 Average Power Factor Over Interval

1731 Present Real\Power, Demand, 3-Phase Total
1732

1733 Present Apparent Power Demand 3-Phase Total
1734 Peak Real Power Demand 3-Phase Total
1735 Average Power Factor for Peak Real

1736 Reactive Power Demand for Peak Real

1737 Apparent Power Demand for Peak Real

1738 Peak Reactive Power Demand, 3-Phase Total
1739

1740 Real Power Demand for Peak Reactive

142

© 1994 Square D Company All Rights Reserved

Percent in 1000ths
kW/Scale Factor E
kVAr/Scale Factor E
kVA/Scale Factor E
kW/Scale Factor E
Percent in 1000ths
kVAr/Scale Factor E
kVA/Scale Factor E
kVAr/Scale Factor E
Percent in 1000ths
kWY/Scale Factor E

—100 to 1000 to +100
0to £32,767

0 to £32,767

0 to 32,767

0 to £32,767

—-100 to 1000 to +100
0 to £32,767

0 to 32,767

0 to £32,767

~100 to 1000 to +100
0 to £32,767
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Description

Apparent Power Demand for Peak Reactive

Peak Apparent Power Demand, 3-Phase Total

Average Apparent Power Factor for Peak Apparent

Real Power Demand for Peak Apparent

Reactive Power Demand for Peak Apparent

Predicted Real Power Demand, 3 Phase Total

Predicted Reactive Power Demand, 3-Phase Total

Predicted Apparent Power Demand, 3-Phase Total

Maximum Sub-Interval Real Power 3-Phase Demand
Over Last Inc. Energy Interval

Maximum Sub-Interval Reactive Power 3-Phase
Demand Over Last Inc. Energy Interval

Maximum Sub-Interval Apparent Power 3-Phase
Demand Over Last Inc. Energy Interval

Time Remaining in Sub Demand Interval

T register format

Units

kVA/Scale Factor E
kVA/Scale Factor E
Percentin 1000ths
kW(/Scale Factor E
kVAr/Scale Factor E
kWY/Scale Factor E
kVAr/Scale Factor E
kVA/Scale Factor E
kW/Scale Factor E

kVAr/Scale Factor E
kVA/Scale Factor E

Seconds

Range

0 to 32,767

0to 32,767

—100 toy1000 to +100
0 to £32,767

Oito 32,767

040 32,767

0to 32,767

0to 32,767

0 to 32,767

0 to 32,767
0to 32,767

0 to 3600

The date and time in registers 1800-1802 are stored as follows. Other dates,and times (through register 1877) are stored in an identical

manner.

*Register 1800, Month (byte 1) = 1-12, Day (byte 2) = 1-31
Register 1801, Year (byte 1 ) = 0-199), Hour (byte 2) = 0-23,
Register 1802, Minutes (byte ) = 0-59, Seconds (byte ) = 0-59
The year is zero based on the year 1900 in anticipation of the 21st century, (e.g. 1989 would be represented as 89 and 2009 would be
represented as 109).

1800-1802

1803-1805

1806-1808

1809-1811

1812-1814

1815-1817

1818-1820

1821-1823

18241826

Last Restart Date/Time

Date/Time Demand of Peak CurrentPhase A

Date/Time Demand oflPeak'Current Phase B

Date/Time Demand/of Peak Current Phase C

Date/Time of Peak Demand (Average Real Power)

Date/Time ofilzast Reset of Peak Demand Current

Date/Time of last Min/Max Clear of Instantaneous Values

Date/Time of Last Write to Circuit Tracker™
Setpoint Register

Date/Time when Peak Demand was last cleared
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Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min,, Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

*See Above
Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802
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Regq. # Description
1827-1829 Date/Time When Accumulated Energy Last Cleared

1830-1832 Date/Time When Control Power Failed Last
1833-1835 Date/Time When Level 1 Energy Mgmt. Setpt. Alarm

Period Was Last Entered

1836-1838 Date/Time When Level 2 Energy Mgmt. Setpt. Alarm
Period Was Last Entered

1839-1841 Date/Time When Level 3 Energy Mgmt. Setpt. Alarm
Period Was Last Entered

1842-1844 Present/Set Date/Time

1845-1847 Date/Time of Calibration

1848-1850 Date/Time of Peak K-Factor Demand A Product

1851-1853 Date/Time of Peak K-Factor Demand B Product

1854-1856 Date/Time of Peak K-Factor Demand C Product

1857-1859 Date/Time of Peak Reactive Demand Power

1860-1862 Date/Time of Peak Apparent DemandPower

1863-1865 Incremental Energy StartFime of‘Day

1866-1868 Date/Time when Conditional Energy Last Cleared

1869-1871 Incremental Energy Last Update Date/Time

1872-1874 Date/Time of Peak 3-Phase Avg Current Demand

1875-1877 Date/Time of Peak Neutral Current Demand
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Units

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day,(Yr.{
Hr., Min.,;'Sec.

MonthpDay,\Yr.,
Hr., Min,, Sec.

Month,iDay, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min,, Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Month, Day, Yr.,
Hr., Min., Sec.

Range

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same,as
Regs.#1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802
Same as

Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs.# 1800-1802

Same as
Regs. # 1800-1802
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Reg. #

Description

xpanded (6 ister

Range

The date and time in registers 700—-705 are stored as follows. Other dates and times through register 795 are stored in an identical manner.

*Seconds (Reg.. 700) = 0-59, Minutes (Reg.. 701) = 0-59, Hours (Reg.. 702) = 0-23,
Day (Reg.. 703) 1-31, Month (Reg.. 704) = 1-12, Year (Reg.. 705) = 1900-2099
The date and time are mapped from CM Registers 1800-1802.

[700-705]

(706-711]

[712-717]

[718-723)

[724-729]

[730-735]

[736-741]

[742-747)

[748-753]

[754-759]

[760-765)

[766-771]

[772-777)

[778-783]

[784=789)

{790-795]

Last Restart Date/Time

Date/Time Demand of Peak Current Phase A

Date/Time Demand of Peak Current Phase B

Date/Time Demand of Peak Current Phase C

Date/Time of Peak Demand (Average Real Power)

Date/Time of Last Reset of Peak Demand Currént

Date/Time of last Min/Max Clear of Instantaneous Values

Date/Time of Last Write to Circuit'Tracker™

Setpoint Register

Date/Time when Peak/Demand was last cleared

Date/Time when Accumulated Energy Last Cleared

Date/Time when,Control Power Failed Last

Date/Time When'Level 1 Energy Mgmt. Setpt. Alarm

Period was)l.ast Entered

Date/Timeé When Level 2 Energy Mgmt. Setpt. Alarm
PeriodWwas Last Entered

Date/Time When Level 3 Energy Mgmt. Setpt. Alarm
Period was Last Entered

Present/Set Date/Time

Date/Time of Calibration
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Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr

Secy'Min; Hour

Day, Month; Yr.

Sec,Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

Day, Month, Yr.

Sec, Min, Hour

Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

Sec, Min, Hour

Day, Month, Yr.

*See above
Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Regs. # 700-705
Same as

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705

Same as
Regs. # 700-705
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Reg. # Description Units Range

T | T
2400 Input Status None 0000 to 00FF Hex
2401 Input Conditional Energy Control None 0000 to 00FF Hex
2402-2403 Input 1 Label None Alpha-Numeric 4 Chars.
2404-2505 Input 1 Count Counts 016,99,999,999
2406 Input 1 On-Timer Seconds Oito 32,767
2407-2408 Input 2 Label None Alpha-Numeric 4 Chars.
2409-2410 Input 2 Count Counts 0 to 99,999,999
2411 Input 2 On-Timer Seconds 0to 32,767
2412-2413  Input 3 Label None Alpha-Numeric 4 Chars.
2414-2415 Input 3 Count Counts 0 to 99,999,999
2416 Input 3 On-Timer Seconds 0to 32,767
2417-2418 Input 4 Label None Alpha-Numeric 4 Chars.
2419-2420 Input 4 Count Counts 0 to 99,999,999
2421 Input 4 On-Timer Seconds 0 to 32,767
2422-2423 Input 5 Label None Alpha-Numeric 4 Chars.
2424-2425 Input 5 Count Counts 0 to 99,999,999
2426 Input 5 On-Timer Seconds 0 to 32,767
2427-2428 Input 6 Label None Alpha-Numeric 4 Chars.
2429-2430 Input 6 Count Counts 0 to 99,999,999
2431 Input 6 On-Timer Seconds 0 to 32,767
2432-2433 Input 7 Label None Alpha-Numeric 4 Chars.
2434-2435 Input 7 Count Counts 0 to 99,999,999
2436 Input 7 On-Timer Seconds 0 to 32,767
2437-2438 Input 8 Label None Alpha-Numeric 4 Chars.
2439-2440 Input 8 Count Counts 0 to 99,999,999
2441 Input 8 On-Timer Seconds 0to 32,767
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2501

2502-2503

2504

2505

2506

2507-2508

2509

2510

2511

Name
Y PUTS

Output Status

Output Control
State Bit Mask

KYZ Output Label

KYZ Output
Mode Reg.

KYZ Output
Parameter
Register

KYZ Output
kWH, kVArH

or kVAH
/Pulse Register

Relay R1 Label

Relay R1
Mode Reg.

Relay)R1
Parametef
Register

Relay R1

KWH, kVArH
or kVAH/

Pulse Register

None

None

None

None

Seconds

kWH/Pulse
or kVArH/Pulse

or kVAH/Pulse
In 10ths

None

None

Seconds

kWH/Pulse

or kVArH/Pulse
or kVAH/Pulse
In 10ths

Range

0000 to 00FF Hex

0000 to FFFF Hex

Alpha-Numeric
4 Chars. (2 Regs.)

Oto 4

0to 32,767

010)32,767

Alpha-Numeric
4 Chars. (2 Regs.)

Oto4

0 to 32,767

0 to 32,767
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Description

Bit Map of the states of the Outputs. Ad=0n, a 0=0ff.

Bit 1 represents the KYZ Output, bits 2-8 represent relays
R1-R7, respectively. Register 235 is ghosted as Read Only
and does not providegcontrols

Bit Map indicating active Relay Control states.

The lower byte indicates the- status of internal/external
control. A 1 = Relay Control is under internal control
and a 0 = Relay Control'is under external control. The
upper byte indicatesthe status of override control. A1 =
Relay Control is‘in;override and a 0 = Relay Control is not
in override. Foreach byte, Bit 1 represents the KYZ
pulse output, and bits 2—-4 represent relays R1-R3,
respectively:

Label(for KYZ output.

K¥Z Output Mode Register: 0 = Normal,
i=Latched, 2 = Timed, 3 = Absolute kWH pulse,
4 = Absolute kVArH pulse, 5 = kVAH pulse

6 = kWH in pulse, 7 =kVarin pulse,

8 = kWH out pulse, 9 = kVAr out pulse

This register specifies the time output 1 is to
remain closed for timed and fail-safe modes.

This register specifies the kWH, kVArH or
kVAH per pulse for the KYZ output when in those modes.

Label for relay R1.

Relay R1 Mode Register: 0 = Normal,
1=Latched, 2 = Timed, 3 = Absolute kWH pulse,
4 = Absolute kVArH pulse, 5 = kVAH pulse

6 = kWH in pulse, 7 =kVarin pulse,

8 = kWH out pulse, 9 = kVAr out pulse

This register specifies the time relay R1 is to
remain closed for timed mode.

This register specifies the kWH, kVArH or
kVAH per pulse for relay R1 when in those modes.
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Reg. # Name Units Range Description
2512-2513 Relay R2 Label None Alpha-Numeric Label for relay R2.
4 Chars. (2 Regs.)
2514 Relay R2 None Oto 4 Relay R2 Mode Register: 0 = Normal,
Mode Reg. 1=Latched, 2 = Timed, 3 = Absolute kWHjpulse,
4 = Absolute kVArH pulse, 5 ="kVAH'pulse
6 = kWH in pulse, 7 = kVar in pulse)
8 = kWH out pulse, 9 = kVAr/out pulse
2515 Relay R2 Seconds 0to 32,767 This register specifies the'time relay R2 is to
Parameter remain closed for timed mode.
Register
2516 Relay R2 kWH/Pulse 0 to 32,767 This register specifies the kWH, kVArH or
kWH, kVArH or kVArH/Pulse kVAH per pulse for relay R2 when in those modes.
or kVAH/ or kVAH/Pulse
Pulse Register In 10ths
2517-2518 Relay R3 Label None Alpha-Numeric L'abelfor relay R3.
4 Chars. (2 Regs.)
2519 Relay R3 None Oto 4 Relay‘R3 Mode Register: 0 = Normal,
Mode Reg. 1=Latched, 2 = Timed, 3 = Absolute kWH pulse,
4 ="Absolute kVArH pulse, 5 = kVAH pulse
6 = kWH in pulse, 7 =kVarin pulse,
8 = kWH out pulse, 9 = kVAr out pulse
2520 Relay R3 Seconds 0 to 32,767 This register specifies the time relay R3 is to
Parameter remain closed for timed mode.
Register
2521 Relay R3 kWH/Pulse 0'to 32,767 This register specifies the kWH, kVArH or
kWH, kVArH or kVArH/Pulse kVAH per pulse for relay R3 when in those modes.
or kVAH or kVAH/Pulse
/Pulse Register In 10ths
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Reg. #
[ ITM

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

2016

Description
T FIGURATION VALUES

CT Ratio 3-Phase Primary Ratio Term
CT Ratio 3-Phase Secondary Ratio Term
CT Ratio Neutral Primary Ratio Term

CT Ratio Neutral Secondary Ratio Term
PT Ratio 3-Phase Primary Ratio Term
PT Ratio 3-Phase Primary Scale Factor
PT Ratio 3-Phase Secondary Ratio Term
CT Ratio Correction Factors Phase A

CT Ratio Correction Factors Phase B

CT Ratio Correction Factors Phase C
CT Ratio Correction Factors Neutral /Ground
PT Ratio Correction Factors Phase A

PT Ratio Correction Factors Phase

PT Ratio Correction Factors Phas&
Nominal System Frequency @

Units

None
None
None

None

e

1to 32‘67

0 5

\ to 32,767

@ 1to5

None 0 1 to 32,767

In 10,000ths

In 10,000ths

In 10,000ths

In 10,000ths
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Oto2

1 to 600
5,000 - 20,000
5,000 - 20,000
5,000 - 20,000
5,000 - 20,000
5,000 - 20,000
5,000 - 20,000

5,000 - 20,000
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Reg. # Name Units Range

2020 Scale Group A: None -2to 1
Ammeter Per
Phase

2021 Scale GroupB:  None 2to 1
Ammeter Neutral

2022 Scale Group C:  None -2to 1
Ammeter Ground

2023 Scale Group D:  None -1to 2
Voltmeter

2024 Scale Group E: None -3to 3
kwattmeter,
kVarmerter, kVa

2025 Scale Group F: None -Tto 2
Frequency

Reg. # Description

2028 Password

2029 Display{Setup Password

2040-2041 CM Label

2042-2049 CM Nameplate

2077 Power Demand Interval

2078 Power Demand Sub-Interval

2079 Current Demand K-Factor Demand Interval in minutes
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Description

Scale Group A: Ammeter Per Phase

-2 = scale by 0.01
-1 = scale by 0.10
0 = scale by 1.00 (default)
1 = scale by 10.0

Scale Group B: Ammeter Neutral

-2 = scale by 0.01
-1 =scale by 0.10
0 =scale by 1.00 (default)
1 =scale by 10.0

Scale Group C: Ammeter Ground

-2 = scale by 0.01
-1 = scale by 010
0 = scale by/1.00" “(default)
1 = scaleyby 10.0

Scale,Group D:'Voltmeter
-1 ='scale’by’0.10
0'=scaleyby 1.00 (default)
1 =scale by 10.0

2,= scale by 100.

Scale Group E: kWattmeter, kVarmeter, kVA

-3 = scale by .001

-2 = scale by 0.01

-1 =scale by 0.10

0 = scale by 1.00 (default)
1 = scale by 10.0

2 = scale by 100.

3 = scale by 1000

4 = scale by 10,000

5 = scale by 100,000

Scale Group F: Frequency (Determined by CM)

-2 = scale by 0.01 (default)
-1 = scale by 0.10

Units
None

None

None

None

Minutes

Minutes

Minutes

Range
0 to +/-32,767

0 to +/-32,767

Any Valid Alpha-Numeric
Any Valid Alpha-Numeric
0 to 60 @5min. Multiples
0 to 60 @5min. Mulitiples

0 to 60 @5min. Multiples
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Appendix E—Abbreviated Register Listing

2081

CIRCUIT MONITORAITILITY REGISTERS

6800-6999

ame Units

Energy Accum. None
Mode Selections
Bit map

Operating Mode None
Selections Bit map

Utility Registers  None

Range
Oor1

0to 7F

0 to +/-32,767

Description

Circuit Monitor Energy Accumulation Mode'Selections Bit
Map. Bit 1 indicates real & reactive energy accumulation
method:

a 0 indicates absolute
a 1 indicates signed

Circuit Monitor Operating,ModesSelections Bit map
bit 1 indicates real &f@activelenergy accumulation method:
a 0 indicates absolute/(default) a 1 indicates signed

bit 2 indicates Reactive Energy and Demand accumulation
method:
a Oyspecifies fundamental only (default)
a 1 specifies to include harmonic cross products
(displacement&distortion)
bit/3 indicates VAr/PF sign convention:
a 0 indicates CM1 convention (default)
a 1 indicates alternate convention
bit 4indicates Demand Power calculation method:
a 0 indicates Thermal Demand (default)
a 1 indicates a Block/Rolling Interval Demand

bit 5 indicates external power demand synch. driver source
if applicable:

a 0 Specifies Input 1 as the source (default)
a 1 Specifies Command Interface as the source
bit 6 indicates which mechanism controls cond. energy
a 0 indicates status inputs (default)
a 1 indicates command |/F
bit 7 indicates status of conditional energy accumulation:
a 0 indicates Cond Energy Accum is off (default)
a 1 indicates Cond Energy Accum is on
bit 8 is unused
bit 9 indicates status of Unit #1 response to enquire
a 0 indicates response is enabled (default)
a 1 indicates response is disabled
bit 10 indicates whether front comm port is enabled
a 0 indicates front comm port is enabled (default)
a 1 indicates front comm port is disabled
bit 11 indicates whether front panel setup is enabled
aOindicatesfrontpanel setup is enabled (default)
a 1 indicates front panel setup is disabled
bit 12 indicates status of log and wfc files master enable
a 0 indicates files are enabled (default)
a 1 indicates files are disabled
All other bits are unused.

These read/write registers can be used by the application
programmer as required. They are saved in non-volatile
memory when the Circuit Monitor loses control power.
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Reg. # Description

5780 Event Counter No. 1
5781 Event Counter No. 2
5782 Event Counter No. 3
5783 Event Counter No. 4
5784 Event Counter No. 5
5785 Event Counter No. 6
5786 Event Counter No. 7
5787 Event Counter No. 8
5788 Event Counter No. 9
5789 Event Counter No. 10
5790 Event Counter No. 11
5791 EventCounter No. 12
5792 Event Counter No. 13
5793 Event Counter No. 14
5794 Event Counter No. 15
5795 Event Counter No. 16
5796 Event Counter No. 17
5797 Event Counter No. 18
5798 Event Counter No. 19
5799 Event Counter No. 20
5800 Event Counter No. 21
5801 Event Counter No. 22
5802 Event Counter No. 23
5803 Event Counter No. 23
5804 Event Counter No. 25
5805 Event Counter No. 26
5806 Event Counter No. 27
5807 Event Counter No. 28
5808 Event Counter No. 29
5809 Event Counter No. 30
5810 Event Counter No. 31
5811 Event Counter No. 32
5812 Event Counter No. 33
5813 Event Counter No. 34
5814 Event Counter No. 35
5815 Event Counter No. 36
5816 Event Counter No. 37
5817 Event Counter No. 38
5818 Event Counter No. 39
5819 Event Counter No. 40
5820 Event Counter No. 41
5821 Event CounterNo. 42
5822 Event Counter No.'43
5823 Event Counter/No. 44
5824 Event Counter No./45
5825 Event CounteriNo. 46
5826 Event Counter No. 47
5827 Event Counter No. 48
5828 Event Counter No. 49
5829 Event Counter No. 50
5830 Event Counter No. 51
5831 Event Counter No. 52
5832 Event Counter No. 53
5833 Event Counter No. 54
152
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Description

Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter/No:
Event Counter No.
Event Counter, No:
Event Counter No.
EventyCounter _No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
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Description

Event Counter No. 109
Event Counter No. 110

Event Counter No.

Event Counter No

Event Counter No.
Event Counter No.

111
. 112
113
114

Event Counter No. 115

Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.
Event Counter No.

116
117
118
119
120
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APPENDIX F—SPECIFICATIONS

Metering Specifications Current Inputs (Each Channel)
Current Range ...ttt e 0-7.0A ac
Nominal CUITENt .......cccoeuereemicrenneeserrenesors s enencseresninnsnnnes 5A ac
Voltage Inputs (Each Channel)
Voltage Range ........ccowveeveviennenerenieeresstiisnec s issecsenensnnsesensaens 0-180V ac
Nominal Voltage (typical) ........cococeebleste iinincninniinirinnnnnnn, 120 Vac
Frequency Range ... QS 23 to 65 Hz
Harmonic Response—Phase Voltages and\Currents
Frequency 23 Hz to 67 Hz . a#f.....0 ..., 31st Harmonic
Data Update Rate..........oooeeeBtbccree B, 1 second typical
Accuracy (CM-2150 and higher)
Current® ...l ihenne.e. £0.15% reading + 0.05% full scale
Voltage .......cocoeerereitoeBisseentenennennenen. £0.15% reading + 0.05% full scale
Power ... Buecncrininnincncnnen. £0.30% reading + 0.05% full scale
True POWeEEACtOr ........ccccovvevenrrrrcecenreenenennens +1% (0.5 lag to 0.5 lead)
Displacement Power Factor ............ccocvcuvuecnnee 1% (0.5 lag to 0.5 lead)
ENEIgY ..oitiucicreeerrieeeteneessreniveennsnessssnsssssssessssssssssnsssnnennses - £0.30%
Demanid ... Y £0.30%
Erequenty 50/60 Hz...........cerercrcrcrcnnnrcrnnrcreecinncsscnennes. £0.01 Hz
Temperature (Unit Temperature —=25°C to 75°C) ........ccccceveurrvnnee +1°C
Time of Day Clock (At 25°C) ........cceceeevrvunenee. £1.5second in 24 hours
THD ..ottt aens 1.0%
KFaCtOT .ottt sssenens 1.0%
Crest FACLOT ..ottt sesenenenns 1.0%
Accuracy (CM-2050 only)
Current® ......oooceeeceienieceiineens 10.5% reading + 0.25% full scale
Voltage ......ccoeeveviicicirnnnncicnniinenenes 1+0.5% reading + 0.25% full scale
Power ......vcinnnccnisnisinsinnnenes. £1.0% reading + 0.25% full scale
True POWer FACLOr .....cceiiiveneeeninenireeeeeeceeceneees 1% full scale
Displacement Power Factor .........cccocoeeeveieenenniveneeeennnenennns *1% full scale
Energy and Demand .................... +0.5% reading above 50% full scale
+1.0% reading above 20% full scale
Frequency 50/60 Hz........eecvevcivniicrctcicscncnsenenies +0.05 Hz
Temperature (Unit Temperature —25°C to 75°C) ........ccceuvuueunnen. +1°C
Time of Day Clock (At 25°C) .........cceeeeueueuenee. £1.5 second in 24 hours
THD ottt b aae 2.0%
K-FaCtOT ...ttt sse s sanens 2.0%
Crest FACOT ...ttt sensssssssesssases 2.0%

®Any CT secondary currents less than 20 mA are reported as zero.
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Metering Input
Electrical Specifications

Control Power Input Specifications

Environmental Specifications

Physical Specifications

Regulatory/Standards Compliance

156
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Current Inputs
Nominal Full Scale ...........cooeiriicrnrsinicscsnisiicnennnns 5.0 Ampsirms
Metering OVer-Tange ...........ccccoueeeeeceientntnsesisiestntesssssssssssssssens 145%
Overcurrent Withstand..........cocoervncncriiriennee 15A rms Continuous
50A rms 10/6€conds in 1 hour
500A%ms I¥second in 1 hour
Input Impedance ..........cocervniniriirinenncriiniicsesnens Less than 0.1 Ohm
Burden ... b Less than 0.15 VA
ISOAtiON ....ceueeerereeietecreeteeeeceeeeeeeseeenenreess dineenechtnsndeaneens 1500V, 1 MIN
Voltage Inputs
Nominal Full Scale .......ccooeeriviriniunecpammneec s 120 Vac Line to Neutral
Metering OVET-Tange ..........cccocoeerclitienrerestereesesesesesnsesssnssssssesenens 150%
Dielectric Withstand ................o.@iu o Binececncnennnee. 180 V Continuous
1500V 1 Second
Input Impedance ............. ...afl......... Greater than 2 Megohm
120/240Vac Nominal
Operating Input Range,....... %o 100-264 Vac
Burden ... i 14 VA
Frequency Rang@hu..... ...ttt 47 to 65 Hz
 E:ToY =X aTo) o WM U 1500V, 1 min
Ride-thfough onPower Loss ..........cccocoeueuunennee. 0.1 sec at 120/240 Vac
125/250 VdeNominal
Operating Input Range ..., 100-300Vdc
BUBAENL.... 0.t e 14 watts
ISOIAION. .......coeerinretittct e 1500V, 1 minute
Ride-through on Power Loss .........cccocoeiininrinicncnranes 0.1 sec at 120 Vdc
Operating Temperature .............coeueeeeveerereeeeeeerenenenesssesesenenens -25 to +70°C
Storage Temperature ...........oocoeeeeieieeeenintesesesetstesessensnenes -40 to +85°C
Humidity Rating .................. 5-95% Relative Humidity (non-condensing)
Weight (approx. without add-on modules) ...........cccoevruvrririccncncnnnne 7 Ibs
DIMENSIONS ....cecerueirtntniesssstntntess s ststetess s tstesess st sesesanas See Appendix A
Electromagnetic Interference
Radiated ...ttt FCC Part 15 Class A
Conducted ... FCC Part 15 Class A
Electrostatic Discharge (Air Discharge) .................... IEC pub 801-2 Level 4
Immunity to SUrge........cceeeeeeeisisaennnenes IEC pub 801-5 Level 4
Dielectric Withstand ..........cceveceennccciccc s UL 508
SAfELY vt e UL 508




Appendix G—Calculating Log File Sizes

APPENDIX G—CALCULATING LOG FILE SIZES

This appendix tells how to calculate the size of 1og files. To make sure that
the log files you've set up will fit in the available logging memiory, calculate
the size of each event log, data log, waveform captureslog, and 12-cycle event
capture log using the instructions below. Then sum allflog files to find the
total space required. The total space required must,be smaller than the
numbers listed below:

e CM-2150 and CM-2250. Sum of event log file and all data log files
must be smaller than 6144.

e (CM-2350 and CM-2450. Sum of eventlog file, waveform capture log
file, 12-cycle event capture, and all'data log files must be smaller than
51,200.

Calculating the Size of the Event Log File

1. Multiply the maximum number of events by 8. This is the
total size of the file. 1.

Calculating the'Sizewof a Data Log File (Do this for each data log file)

Multiply the number of curmulative energy readings by 4.
Multiply,the number of incremental energy readings by 3.
Addlmes 1,2,and 3.

1.
2.
Enter thenumber of non-energy meter readings. 3.
4.
Add 3 to the value online 4. (For date/time of each entry.) 5.

OO N =

Multiply line 5 by the maximum number of entries in the
log file. This is the total size of the file. 6.

Calculating the Size of the Waveform Capture L og File

1. Multiply the maximum number of waveform captures

by 2,560. This is the total size of the file. 1.
Calculating the Size of the 12-Cycle Event Capture Log File

1. Multiply the maximum number of 12-cycle event captures
by 6,400. This is the total size of the file. 1.
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APPENDIX H—INSTALLING TERMINAL STRIP COVERS

The hardware kit provided with the Circuit Monitor includes several grey
protective terminal strip covers. After wiring the Circuit Monitor, install

these terminal strip covers for protection.

Figure H-1 illustrates terminal strip cover installationgRefento this figure
when completing the procedure below.

Toinstall the terminal strip covers, complete the following steps:

1. Bend the terminal strip covers at the crease so they form a right angle.

2. Install each terminal strip cover using two#8-32 SEMS screws, provided
in the Circuit Monitor hardware kit.

Be certain to orient the covers so that yoeu can route wires outward.
Wires should be routed outward to proyide room for future addition of

optional modules.

#8-32 SEMS screw =
(Two required for each cover)

Wi

Bend covers at crease to form right
angle. Install as shown so wires can
be routed outward.

Figure H-1: Installing Terminal Strip Covers
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Appendix I—Alarm Conditions and Alarm Codes

APPENDIX I—ALARM SETUP INFORMATION

SCALING ALARM
SETPOINTS

The Circuit Monitor is designed to handle a wide range of metering require-
ments. In order to handle very large and very small metering&alues the
Circuit Monitor uses scale factors to act as multipliersr These scale factors
range from .001 up to 1000 and are expressed at powefs of 10—for example,
0.001 = 10"3. These scale factors are necessary becausesthie Circuit Monitor
stores data in registers which are limited to intéger toyvalues between -32767
and +32767. When a value is either larger than 32767, or is a non-integer, it is
expressed as aninteger in the range of +/43276Zassociated with a multiplier
in the range of 1073 to 103, For more information on scale factors see Setting
Scale Factors for Extended Metering Rangesdn Chapter 12.

When POWERLOGIC application software is used to set up alarms, it
automatically handles the scaling ofipickup and dropout setpoints.

When alarm setup is performedifrom the Circuit Monitor’s front panel, the
user must:

¢ determine how the corresponding metering value is scaled, and

e take the scale factor into account when entering alarm pickup and
dropout settings.

Pickup afid dropoutsettings must be integer values in the range of -32,767 to
+32,767., Forexample, to set up an under voltage alarm for a 138 KV nominal
system theuser must decide upon a setpoint value, and then convert it into
an integer, between -32,767 and +32,767. If the under voltage setpoint were
125000V, this would typically be converted to 12500 x 10 and entered as a
setpoint of 12500.

This section is for users who do not have POWERLOGIC software and must
setup alarms from the Circuit Monitor front panel. It tells how to properly
scale alarm setpoints.

The Circuit Monitor is equipped with a 6-digit LED display and a two LED’s
to indicate “Kilo” or “Mega” units, when applicable. When determining the
proper scaling of an alarm setpoint first view the corresponding metering
value. For example, for an Over Current Phase A alarm, view the Phase A
Current. Observe the location of the decimal point in the displayed value and
determine if either the “Kilo” or “Mega” light is turned on. This reading can
be used to determine the scaling required for alarm setpoints.

The location of the decimal point in the displayed quantity indicates the
resolution that is available on this metering quantity. There can be up to 3
digits to theright of the decimal point, indicating whether the quantity is
stored in a register as thousandths, hundredths, tenths, or units. The “Kilo”
or “Mega” LED indicates the engineering units—Kilowatts or Megawatts—
that are applied to the quantity. The alarm setpoint value must use the same
resolution as shown in the display.
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ALARM CONDITIONS

For example, consider a power factor alarm. If the 3-phase average power
factor is 1.000—meaning that the power factor is stored in thousandths—=
enter the alarm setpoints as integer values in thousandths. Therefore, to

define a power factor setpoint of 0.85 lagging, enter -850 (the

cates lag).

“ u

sign indi-

For another example, consider a Phase A-B Voltage Unbalance alarm. If the
V, ; readingis displayed as 138.00 with the Kilo LED turned,on, then enter
the setpoints in hundredths of kilovolts. Therefore, todefine a setpoint of
125,000 volts, enter 12,500 (hundredths of KV). To arrive at this value, first

convert 125,000 volts to 125.00 kilovolts; then multiply,by 100.

This section lists the Circuit Monitor’s predefined alarm conditions. For each

AND ALARM CODES alarm condition, the following informationis,provided.
Alarm No. A code number used to refer to individual alarms
Alarm Description A brief description of the alarm condition
Test Register The register nimber that contains the value (where
applicable)that is used as the basis for a compari-
somto alarm pickup and dropout settings.
Units The units that apply to the pickup and dropout
settings.
Scale Group The Scale Group that applies to the test register’s
metering value (A-F). For a description of Scale
Groups, see Setting Scale Factors for Extended
Metering Ranges in Chapter 12.
Alarm Type A reference to a definition providing details on the
operation and configuration of the alarm. See
Alarm Type Definitions following the list of alarm
conditions, for a description of alarm types.
Alarm No.  Alarm Description Test Register Units Scale Group  Alarm Type
01 Over Current Phase A 1003 Amps A A
02 Over Current Phase B 1004 Amps A A
03 Over Current Phase C 1005 Amps A A
04 Over GurrentNeutral 1006 Amps B A
05 Over Current Ground 1007 Amps (o} A
06 UndenCurrent’Phase A 1003 Amps A B
07 Under Currént Phase B 1004 Amps A B
08 Under Current Phase C 1005 Amps A B
09 Current Unbalance Phase A 1010 Tenths % A
10 Current Unbalance Phase A 1011 Tenths % A
1 Current Unbalance Phase A 1012 Tenths % A
12 Phase Loss, Current 2122 Tenths % Cc
18 Over Voltage Phase A 1018 Volts D A
14 Over Voltage Phase B 1019 Voits D A
15 Over Voltage Phase C 1020 Volts D A
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Alarm No.
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

Alarm Description Test Register

Over Voltage Phase A-B

Over Voltage Phase B-C

Over Voltage Phase C-A

Under Voltage Phase A

Under Voltage Phase B

Under Voltage Phase C

Under Voltage Phase A-B

Under Voltage Phase B-C

Under Voltage Phase C-A

Voltage Unbalance A

Voltage Unbalance B

Voltage Unbalance C

Voltage Unbalance A-B

Voltage Unbalance B-C

Voltage Unbalance C-A

Voltage Loss (Loss of A,B, or C but not all)
Over KVA 3-Phase Total

Over KW Into the Load 3-Phase Total
Over KW Out of the Load 3-Phase Total
Over KVAR Into the Load 3-Phase Total
Over KVAR Out of the Load 3-Phase Total
Over Current Demand Phase A
Over Current Demand Phase B
Over Current Demand Phase C
Over Current Demand 3 Phase Total
Over Frequency

Under Frequency

Lagging True Power Factor

Leading True Power Factor,

Lagging Displacement Power Factor
Leading Displacement Power,Factor
Reserved

Reserved

OverValue THDCurrentPhase A
Over Value THD, Current Phase B
Over ValueiHD Current Phase C
Over Value THD Voltage Phase A
Over Value THD'Voltage Phase A
Over'Valted HD Voltage Phase A
QverValue/THD Voltage Phase A-B
OverValue THD Voltage Phase B-C
Over Value THD Voltage Phase C-A
Over K-Factor Phase A

Over K-Factor Phase B

Over K-Factor Phase C

Over Predicted KVA Demand

Over Predicted KW Demand

Over Predicted KVAR Demand
Over KVA Demand Level 1

Over KVA Demand Level 2

Over KVA Demand Level 3

Over KW Demand Level 1

1014
1015
1016
1018
1019
1020
1014
1015
1016
1026
1027
1028
1022
1023
1024
2122
1050
1042
1042
1046
1046
1704
1702
1703
1700
1001
1001
1034
1034
1038
1038

1051
1052
1053
1055
1056
1057
1058
1059
1060
1071
1072
1073
1748
1746
1747
1733
1733
1733
1731
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Upits
Volts
Volts
Volts
Volts
Volts
Volts
Volts
Volts
Volts
Tenths %
Tenth§, %
Tenths %
JTenths %
Tenths %
Tenths %
Volts
KVA
Kw
KW
KVAR
KVAR
Amps
Amps
Amps
Amps
Hertz
Hertz
Thousandths
Thousandths
Thousandths
Thousandths

Tenths %
Tenths %
Tenths %
Tenths %
Tenths %
Tenths %
Tenths %
Tenths %
Tenths %
Tenths %
Tenths %
Tenths %
KVA
KW
KVAR
KVA
KVA
KVA
KW

Scale Group

O OmOooO oo

MTP2>>>MmMMmMmMMO

mmmmmmm

Alarm Type

TMTITMDP>2>>>>>>>>>0P>>>>>>>>>>>>>>>

OOOOOOO®PP>>>P>P>P>P>P>>>>>>>
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Alarm No. Alarm Description Test Register Units Scale Group  Alarm T¥pe
68 Over KW Demand Level 1 1731 KW E G
69 Over KW Demand Level 1 1731 KW E G
70 Over KVAR Demand 1732 KVAR E G
71 Over Lagging 3 Phase Avg. Power Factor 1730 Thousandths H
72 Under 3-Phase Total Real Power 1042 KW E |
73 Over Reverse 3-Phase Power 1042 KW E J
74 Phase Reversal 1117 K
75 Status Input 1 Transition from Off to On L
76 Status Input 2 Transition from Off to On L
77 Status Input 3 Transition from Off to On L
78 Status Input 4 Transition from Offto On L
79 Status Input 5 Transition from Off to On L
80 Status Input 6Transition from Off to On L
81 Status Input 7 Transition from Off to On L
82 Status Input 8 Transition from Off to On L
83 Status Input 1 Transition from On to Off M
84 Status Input 2 Transition from On to Off M
85 Status Input 3 Transition from On to Off M
86 Status Input 4 Transition from On to Off M
87 Status Input 5 Transition from On to Off M
88 Status Input 6 Transition from On to Off M
89 Status Input 7 Transition from On to Off M
90 Status Input 8 Transition from On to Off M
91-98 Reserved
99 End of Incremental Energy Interval N
100 Power-Up/Reset (0]
101 Endof Demand Interval N
102 End of Update Cycle N
103 Over Analog Input Channel 1 1191 Integer Value P
104 Over Analog Input Channel 1 1192 Integer Value P
105 Over Analog Input Channel 1 1193 Integer Value P
106 Over Analog Input Channel1 1194 Integer Value P
107 Under Analog Input Channel 1 1191 Integer Value Q
108 Under Analog Input Channel 1 1192 Integer Value Q
109 Under Analog Input Channel™ 1193 Integer Value Q
110 Under Analog input Channel,1 1194 Integer Value Q
111-120 Reserved
201 Voltage Surge A-N/A<B Volts D R
202 Voltage Surge/B-N Volts D R
203 Voltage Surge'€-N/C-B Volts D R
204 Current SurgeyPhase A Amps A R
205 Current Surge Phase B Amps A R
206 Current Surge Phase C Amps A R
207 Current Surge Neutral Amps B R
208 Voltage Sag A-N/A-B Volts D S
209 Voltage Sag B-N Volts D S
210 Voltage Sag C-N/C-B Volts D S
211 Current Sag Phase A Amps A S
212 Current Sag Phase B Amps A S
243 Current Sag Phase C Amps A S
214 Current Sag Neutral Amps B S
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ALARM TYPE DEFINITIONS

Alarm Type Alarm Description

A Over Value Alarm

B Under Value Alarm
Cc Phase Loss, Current
D Phase Loss, Voltage
E Lagging P.F.

F Leading P.F.

G Over Power Demand

Alarm Operation

If the test register value exceeds the setpoint long enough to satisfy the
pickup delay period, the alarm condition will bg’true. When the value in the
test register falls below the dropout setpoint long‘enough to satisfy the
dropout delay period, the alarm will dropoutyPickup'and Dropout setpoints
are positive, delays are in seconds.

If the test register value is below the setpgint long enough to satisfy the
pickup delay period, the alarm condition willsbe true. When the value in the
test register rises above the dropeut setpoint long enough to satisfy the
dropout delay period, the alarm will'dropout. Pickup and Dropout setpoints
are positive, delays are in seconds:

The unbalance current alarm will occur when any phase current deviates
from the average of the/phase,currents by the percentage pickup value
and remains at or@bove the pickup value long enough to satisfy the
specified pickup delaylin seconds. When the unbalance between each
phase and the average oftall phase currents remains below the dropout
value for the specified,dropout delay period, the alarm will dropout. Pickup
and Dropoutsetpoints are positive, delays are in seconds.

The Phasg LossVgltage alarm will occur when any one or two phase
voltages (but,not all) fall to the pickup value and remain at or below the
pickup‘value long enough to satisfy the specified pickup delay. When all of
the phases remain at or above the dropout value for the dropout delay
period, or,when all of the phases drop below the specified phase loss
pickup value, the alarm will dropout. Pickup and Dropout setpoints are
positive, delays are in seconds.

TheLagging Power Factor alarm will occur when the test register value
becomes more lagging than the pickup setpoint (i.e. closer to -0.010) and
remains more lagging long enough to satisfy the pickup delay period.
When the value becomes equal to or less lagging than the dropout
setpoint (i.e. closer to 1.000) and remains less lagging for the dropout
delay period, the alarm will dropout. Pickup and Dropout setpoints are
negative, delays are in seconds.

The Leading Power Factor alarm will occur when the test register value
becomes more leading than the pickup setpoint (i.e. closer to 0.010) and
remains more leading long enough to satisfy the pickup delay period.
When the value becomes equal to or less leading than the dropout
setpoint (i.e. closer to 1.000) and remains less leading for the dropout
delay period, the alarm will dropout. Pickup and Dropout setpoints are
positive, delays are in seconds.

The over power demand alarms will occur when the test register’s
absolute value exceeds the pickup setpoint and remains above the pickup
setpoint long enough to satisfy the pickup delay period. When the absolute
value drops to below the dropout setpoint and remains below the setpoint
long enough to satisfy the dropout delay period, the alarm will dropout.
Pickup and Dropout setpoints are positive, delays are in seconds.
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Alam Type Alarm Description ‘Alarm Operation
H Over Lagging Average P.F. The Over lagging 3 Phase Average P.F. will occur when the test registeris

| Under Power

J Over Reverse Power

K Phase Reversal

L Status Input Transitions Off to On

M Status Input Transitions On to Off

N End Of Interval/Update' Cycle

O Power-Up/Reset

P Over Analog
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less leading than the pickup setpoint and remains less leading for the
pickup delay period. When the value becomes less lagging than the
dropout setpoint and remains less lagging for the dropout.delay, the alarm
will dropout. If a leading P.F. is selected for the pickup setpoint (i.e. a
positive P.F.) then the alarm will be active for anyfaggingP.E. or for any
leading P.F. between the pickup setpoint and unity. Pickup and Dropout
setpoints can be positive or negative, delays aredn seconds

The Under power alarm will occur when the test register’s absolute value
is below the pickup setpoint and remains belowthe pickup setpoint long
enough to satisfy the pickup delay period. When the absolute value rises
above the dropout setpoint and remainssaboveithe setpoint long enough to
satisfy the dropout delay period, the alarm will,dropout. Pickup and
Dropout setpoints are positive, delays are,in seconds.

The over reverse power alarm will occurwhen the test register’s absolute
value exceeds the pickup setpoint andfemains above the pickup setpoint
long enough to satisfy the pickup‘delay period. When the absolute value
drops to below the dropout,setpeint'and remains below the setpoint long
enough to satisfy the dropout delay period, the alarm will dropout. This
alarm will only hold true.for Reverse Power conditions, i.e. any positive
power value will notcauseithe alarm to occur. Pickup and Dropout
setpoints are positivepdelays are in seconds.

Once enabled the phase reversal alarm will occur whenever the phase
voltage waveform rotation differs from the default phase rotation. It is
assumed that/an ABC phase rotation is normal. If a CBA normal phase
rotationjis normal, the user should reprogram the Circuit Monitor’s phase
rotation from ABC (default) to CBA phase rotation. The pickup and
dropout'setpoints and delays for phase reversal do not apply.

The Status Input transitions alarms will occur whenever the status input
changes from off to on. The alarm requires no pickup or dropout setpoints
or delays. The Alarm will dropout when the status input changes back to
off from on. The pickup and dropout setpoints and delays do not apply.

The Status Input transitions alarms will occur whenever the status input
changes from on to off. The alarm requires no pickup or dropout setpoints
or delays. The alarm will dropout when the status input changes back to
on from off. The pickup and dropout setpoints and delays do not apply.

The End of Interval alarms mark the end of an interval, or update cycle.
The pickup and dropout setpoints and delays do not apply.

The Power-Up/Reset alarm marks any time the Circuit Monitor powers up
or resets. The pickup and dropout setpoints and delays do not apply.

The Over Analog alarms will occur whenever the test register value is
more positive than the pickup setpoint (or less negative) and remains
greater than the pickup long enough to satisfy the pickup delay. When the
value becomes less positive than the dropout setpoint (or more negative)
and remains below the setpoint long enough to satisfy the dropout delay,
the alarm will dropout. Pickup and Dropout setpoints can be positive or
negative, delays are in seconds.
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Appendix I—Alarm Conditions and Alarm Codes

Alarm Type
Q

Alarm Description
Under Analog

Voltage/Current Swell

Voltage/Current Sag

Alarm ratiol

The Under Analog alarms will occur whenever the test registerwvalue is
less positive than the pickup setpoint (or more negative) and remains less
than the pickup long enough to satisfy the pickup delay. When the
becomes more positive than the dropout setpoint (or less negative) and
remains above the setpoint long enough to satisfy the dropout delay, the
alarm will dropout. Pickup and Dropout setpoints€an be positive or
negative, delays are in seconds.

The Voltage and Current Swell alarms will oceur whenever the continuous
RMS calculation is above the pickup setpoint and remains above the
pickup setpoint for the specified numbeg of eycles. When the continuous
RMS calculations fall below the drepout setpoint and remain below the
setpoint for the specified number,of cycles, the alarm will drop out. Pickup
and Dropout setpoints are positive, delays are in cycles.

The Voltage and Current Sag alarms will occur whenever the continuous
RMS calculation is below the pickup setpoint and remains below the
pickup setpoint for the specified number of cycles. When the continuous
RMS calculations rise abovethe dropout setpoint and remain above the
setpoint for the,specified number of cycles, the alarm will drop out. Pickup
and Dropout setpointsiare positive, delays are in cycles.
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APPENDIX J—USING THE OPTICAL COMMUNICATIONS INTERFACE

GENERAL

ATTACHING THE OCI-2000
TOTHECIRCUITMONITOR

USING THE OCI-2000

All Series 2000 Circuit Monitors are equipped with a front panel optical
communications port. A portable computer, equipped with POWERL@GIC
software, can communicate through the optical port using a ROWERLOGIC
Optical Communications Interface (Class 3090 Type OCI-2000)"Any commu-
nications that can be done over the R5-485 communications link~—including
Circuit Monitor setup and firmware upgrades—can alse beldone through
the optical communications port using the OCI-2000. Thisappendix tells
how to use the OCI-2000.

The OCI-2000 mounts magnetically to the CircuitiMonitor and provides a
standard nine-pin RS-232 interface. The niné-pimconnector at the end of the
OCI-2000’s 10 foot cable, plugs into the serial,port on a personal computer.

If the computer has a 25-pin serial portbutino 9-pin serial port, you'll need a
9-pin to 25-pin serial conversion cable (not supplied with the OCI-2000).

The OCI-2000 is powered by a standard 9 volt alkaline battery, or by a

9 volt/100mA dc converter thatpliigsinto a standard 110V ac receptacle.
The battery and dc convertendre not supplied with the OCI-2000. Use a
9 volt/100mA dc converter@withia 8.5 millimeter mono jack.

Position the OCI-2000'sothat the optical sensors on the

OCI-2000 line up with theioptical port on the Circuit Monitor. To do this,
place the OCI“20004n the lower left-hand corner of the Circuit Monitor front
panel, so thatithe bottom edge of the OCI-2000 butts up flat against the
inside, bottom edge of the Circuit Monitor bezel. Figure J-1 shows the correct
placement 6f the OCI-2000. The OCI-2000 is shown in grey.

Towse the OCI-2000, complete the following steps:
14 Connect the OCI-2000 cable to the serial port of your computer.

2y, Supply the OCI-2000 with power (using either a 9 volt battery or a 9 volt
dc converter).

3¢ Attach the OCI-2000 to the Circuit Monitor as described above.

4. Turn the OCI-2000 on.

The OCI-2000 has a two-position power switch: |=On and O=Off. Turn
the switch to the ON () position.

After completing steps 1 to 4 above, you should be able to communicate to
the Circuit Monitor using POWERLOGIC software. If you cannot communi-
cate, see troubleshooting on the following page.
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Appendix J—Using the Optical Communications Interface (OCI-2000)

If you are unable to communicate, perform the following checks:

1. Check tosee that the OCI-2000 cable is securely connected to the
computer’s serial port.

2. Check to see that the OCI-2000 power switch is inthe On (|) position.
3. Check tosee that the OCI-2000 is properly placedfas shown in figure J-1.

4. If using a 9 volt DC adapter, check to see that thejack is plugged all the
way into the OCI-2000.

5. If using a battery, replace it with a fresh'9volt alkaline battery.

O POWERFACTOR METER, [Baud Rate) Fh’\
_ ] O FREQUENCY METER(Hz) (Nom Freq.] eLEé.TEg \

O DEMAND AMMETER (A)), (Reest] [Vaiue)
O DEMAND POWER (W)l [Reeet]
O DEMAND'POWER(VA)  [Reeet) '
O WATTHOURMETER [Reest] ° usrsnsl
O VARHOUR METER [Reest] O MIN
O THD, GURRENT(%) Mst. Mindax) | | O MAX
OF'THD, VOLTAGE (%) {Set Paasword]| | O ALARM @
O KFACTOR [Accspt] O [Setup]

When placed properly, there IC

will be 1/4" space between

the left side of the,OCI and

the Circuit Monitorbezel.
(L
] J/
The left'comer of the AN
OCI must touch the right
Sidgipt this curve. The bottom of the OCI mustbe F——"
flat a?ainst the inside, bottom
edge of the Circuit Monitor bezel.

Figure J-1: Correct placement of the OCI-2000
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APPENDIX K—READING AND WRITING REGISTERS FROM THE FRONT PANEL

168

The Circuit Monitor provides four setup modes: Configuration mode,
Resets mode, Alarm/Relay mode, and Diagnostics mode. (See The Setup
Modes in Chapter 4 for a description of these modes.) This appendix tells
how to use the Diagnostics mode. Chapter 4 tells how to use the'other three

setup modes.

The Diagnostics mode lets you read and write Circuit Monitor registers,
from the front panel. This capability is most usefulito users who 1) need to
setup an advanced feature which cannot be setup using,the Circuit
Monitor’s normal front panel setup mode, and 2)'do not have access to
POWERLOGIC software to setup the feature.

For example, the default operating modé fora Circuit Monitor relay output
is normal. To change a relay’s operating'mode from normal to some other
mode (for example latched mode), yow'd neéd to use either POWERLOGIC
software or the Diagnostics setup mode.

NOTE

Use this feature with/caution.'Writing an incorrect value, or writing to
the wrong registercould cause the Circuit Monitor to operate incorrectly.

To read and/or wite registers, complete the following steps:

1 Press the MODE button until the red LED next to [Setup] is lit.
TheCircuitMonitor displays “ConFig.”

2. "Rressithe down arrow SELECT METER [Value] button until “diAg” is
displayed.

3. Press the PHASE [Enter] button to select the Diagnostics mode.
The Circuit Monitor displays the password prompt “P - - - -.”

44" Enter the master password.

To enter the password, use the SELECT METER [Value] buttons to
increase or decrease the displayed value until it reaches the password
value. Then press the PHASE [Enter] button.

The Circuit Monitor display alternates between “rEg No” (an abbrevia-
tion for register number) and “1000” (the lowest available register
number).

5. Use the SELECT METER [Value] buttons to increase or decrease the
displayed register number until it reaches the desired number.

6. Press the PHASE [Enter] button.

© 1994 Square D Company All Rights Reserved
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Appendix K—Reading and Writing Registers from the Front'Panel

10.

11.

12.

13.
14.

15.
16.

The Circuit Monitor reads the register, then alternately displays the
register number (in the format r.xxxx) and the register contents (as a
decimal value). If you are viewing a metered value, such as voltage, the
Circuit Monitor updates the displayed value as the register contents
change. (Note that scale factors are not taken into account ‘@utomatically
when viewing register contents.)

To read another register, press the MODE button, then repeat steps 5 and
6 above.

To write to a register, continue with step 9below.

Note: Some Circuit Monitor registers are read/write, some are read only.
You can write to read /write registers‘only.

Use the SELECT METER [Value] buttons to increase or decrease the
displayed register number until it reaches the register you'd like to write.

Press the PHASE [Enter] button.

The Circuit Monitor altemately displays the register number and the
register contents (aS*adecimal value).

Use the SELECT METER[Value] buttons to increase or decrease the
displayed decim@l value/until it reaches the value you’d like to write.

If you've accidentally selected a read only register, the Circuit Monitor
will not allow you,to change the value.

Pressthe MODE'button.
The Cixcuit Monitor displays “No”.
To abert the register write, press the PHASE [Enter] button.

Tolwrite the value, press the up arrow SELECT METER [Value] button to
change from “No” to “Yes.” Then press the PHASE [Enter] button.

The display flashes, indicating that the value has been written, then
returns to the register number.

To write another register, repeat steps 11-14 above.

To leave the Diagnostics mode, press the MODE button while the Circuit
Monitor displays “rEg No.”

NOTE

You can use the diagnostics mode to execute commands using the
Circuit Monitor’'s command interface. First, write the desired values to the
command parameter registers. Then, write the code to execute the
command. See Command Interface in Chapter 12 for a description of
the command interface.
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