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1.0 INTRODUCTION

1.1 PowerLogic™ System Capabilities

Square D'sPowerLogic™ Power Monitoring and Control Sys-
tem combines microprocessor based instrumentation and
control, to provide advanced features for electrical power
distribution systems. The PowerLogic™ systemrepresentsthe
latest development in Square D's effort to promote more
efficient utilization and improvedreliability of power distribu-
tion equipment. These benefits are made possible due to
system capabilities such as alarm reporting, automatic control,
instrumentation and data sharing with various communication
choices.

The PowerLogic™ system can be applied to many of the
Square D electrical power distribution equipment products,
resulting in a network of distributed devices which report to
one or more centralized locations. The PowerLogic system
does not require connections to breaker trip units or relays.
PowerLogic system capabilities include the following:

 Metering Functions
Instantaneous Readings:
- Voltage (L-L, L-N)
- Current
- Power Factor
- Frequency
- Real Power
- Reactive Power
- Apparent Power
- Apparent Current
- Temperature

Demand Readings @
- Average Demand, Current®

- Average Demand, Real Po \
- Predicted Demand, Real r
- Peak Demand, Real Po
- Peak Demand, Curr
Energy Readings 0

- Accumulated Eng
- Accumulated R€agfiv@Energy

* Minimum / i Historical Values

&

* Monitoring of Status Inputs O
» Local / Remote Control of Relay Outputs O

* Energy Management Alarms
L 4

» PowerLogic Application Software Series
« Personal Computer Interf:
* Local System Display @
* Network Communica
* Modem Com tl
» Wavefor t eature

- Tot ic Distortion

t icant Harmonic Component

de of Most Significant Harmonic
m Automatic Control Functions

ta-Logging, Event-Logging
utomatic Transfer Schemes

K - Load-Shedding, Sequencing

- Power Factor Correction

« Connections to Other Compatible Devices
- Motor Protection Relays
- Transformer Temperature Monitors

1.2 Summary of Manual Contents

This manual is divided into five sections, including the inwo-
duction. Section 2.0 contains a description of the PowerLogic
System and options available. Section 3.0 discusses system
configuration including component selection. Section 4.0 tells
how to configure each component for use with PowerLogic.
Section 5.0 discusses application considerations. Appendix A
offers a complete list of products used with PowerLogic,
Appendix B includes a brief discussion of routing in Power-
Logic communications, and Appendix C offers pinouts for
communication cables used with PowerLogic.
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2.0 SYSTEM DESCRIPTION

2.1 Introduction

PowerLogic’s power monitoring and control systems consist
of a number of discrete components which work in unison to
perform the monitoring and control functions necessary for
modern power systems. PowerLogic’s modular design offers
a wide variety of system configuration options allowing
PowerLogic to be tailored to the user’s specific needs.

PowerLogic systems are typically classified into one of four
groups referred to as Systems 1, 2, 3, and 4. (See Figure 2-1).
Each system has standard features and a number of available
options. Sections 2.2 through 2.6 are dedicated to describing
the systems and options available.

2.2 System 1 - Local Monitoring

PowerLogic System 1 provides for the local monitoring of up
to 16 circuits. Circuit Monitors are directly connected to a
PowerLogic System Display. Total length of the datacommu-
nications channel can be up to 10,000 feet, allowing for
convenient location of the System Display.

The System Display provides real-time access to all Circuit
Monitor instrumentation and historical data. Available infor-
mation includes instantaneous meter readings, demand hi
tory,energy consumption, minimum/maximum historicald
energy management alarm history and present status.
necessary system setup functions are supported, allOWi
independent operation as a stand-alone system.

System Options include the Monitoring of Status Inp
Circuit Breakers "open/closed/tripped™), Custonfized
Displays, and an RS-232 Port for printout & it Ménitor
data on user command.

2.3 System 2 - Remote Mo&&g

With System 2, one or more PowerL
to 16) can be directly connect: sonal computer for
efers. A SY/LINK® PC

remote monitoring of cirauit

interface board install N Computer performs all
communications procgssingprelic®ing the PC's processor from
these tasks.

ic Circuit Monitors (up

A wealth of information is accessible for real-time monitoring
and control, witha varigty of user functions available, depend-

ing on the software option(s) selected. (See Section 2.6).0

System options include monitoring of Status Inpum,@
Controlof Relay Outputs,Network CommunicationsIn e

for connection of additional groups of (up to 16) Circuit
Monitors, Modem Communications Kit for remote ageess via
standard telephone lines, and PowerLogic's,Application Soft-
ware Series.

2.4 System3-Local & Monitoring

Local and remote monitoring:

es are combined in
System 3.Oneor more PowerLogi®€ircuit Monitors (upto 16)

can be connected to a Powerl etwork Interface Module
(PNIM) forconnection tg't T® Local Area Network
(LAN). A PowerLo stem Display is connected to a

second port on the rovide local monitoring.

The SY/NE aleAfrea Network connection is standard,
108 to one or more PCs with installed

d additional groups of Circuit Monitors.

Systefit 3 es all of the options described for Systems 1
and 2Njg addition, the System Display may be upgraded to a

Color Workstation with 80-column by 25-line

2.5 System 4 -Local & Remote Monitoring
and Control

System 4 combines the components and capabilities of System
3 with a SY/MAX® programmable controller to provide
automatic control capabilities tailored to individual customer
requirements.

System 4 includes all System 1, 2, and 3 options. In addition,
automatic control functions are available on a custom basis,
including:

- Data-Logging, Event-Logging
- Automatic Transfer Schemes
- Load Shedding, Sequencing

- Power Factor Correction

Connections to other compatible devices including motor
protection relays and transformer temperature monitors are
also possible.
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SYSTEM 1
Total Length of RS-485 Data
Communications is 10,000 Ft
LOCAL
MONITORING
UP TO 16 CIRCUIT MONITORS %
(Per Muktidrop Channel)
SYSTEM 2
Direct Connection Via RS-485
Data Communications
Possible Up To 10,000 Ft
REMOTE -
MONITORING | (e
with SYIL Nk
PC Interface
Wodem
UPTO 16 Connection
(Per M
SYSTEM 3 ,
FELTRE SYSTEM
Network Interface Y O'SPAY
To SY/NET
LOCAL & REMOTE
MONITORING
Other Netwark Customer's PC
Comneaions With SY/LINK™
PC Interface
SYSTEM 4 0
SYSTEM
Network Interface DISPLAY
\@ And Controler ~ FEEH
LOCAL &REMO Alne
MONITORI et kirap Chame) :
& CONTROL == N =
(Custom) o |  jmem m/')t:, OtrerNetwork _ Customer's PC

Figure 2-1 - PowerlLogic Systems 1, 2, 3, and 4
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2.6 PowerlLogic Application
Software Series

The PowerLogic™ Application Software Series includes a
number of software packages offering a variety of ways to
display and manipulate power system data. The software
packages currently available are:

System Monitoring Software (SSW-101)
Product Communications Software (PSW-101)
System Manager (SMS-700)

System Manager-Plus (SMS-770)

The System Monitoring Software, used only with PowerLogic
System 4’s, is for special applications in which a Model 400
processor polls the Circuit Monitors for data. The Product
Communications Software is alow-end communications pack-
age with the ability to display all of the data from up to 99
Circuit Monitors without the need for a Model 400 processor.

L 4

Q
o
&

L 4

7
N
N

The PowerLogic System Manager is a powerful applicatio!

which runs under Microsoft Windows. The program offersgs
number of ways to collect, display and analyze data inclub

data logging, charts, reports, tables and more. The |
Manager-Plus includes all of the features of the Systé¢in Mah-
agerand offers the additional ability to customize the

to meet each user’s needs.

Additional Software Options ¢

In addition to PowerLogic softwar
supports a number of standard softw.

Square D to allow customers thefficRibi
their own PowerLogic systems, i

eglogic System
available from
of customizing

234 Link™ Spreadsheet Ifiterface to Lotus 1-2-3™

Screenware2™ phics Interface
Cell Link™ rviSory Software for Cell Control
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3.0 SYSTEM CONFIGURATION

3.1 Introduction

This section describes the components and connections needed
to configure a PowerLogic system. Sections 3.2, 3.3, 3.4, and
3.5 describe PowerLogic Systems 1, 2, 3 and 4, respectively.
Drawings of common system configurations are also offered.
Each drawing indicates the connection of components (includ-
ing the proper cables to use) and placement of communications
terminators and adapters.

In some cases, cables are only available in lengths of ten feet
or less. But often an application will require a much longer
cable. In this case the user must build a custom cable. Each
drawing includes the Belden number for cables which may
need to be custom made. The appropriate end connectors are
also specified, and acomplete set of the cable pinouts is offered
in Appendix C.

Section 3.6 discusses component selection. It describes avail-
able components and models and offers a catalog number for
each. It should be used in conjunction with Appendix A which
offers acomplete list of PowerLogic components along witha
selected list of SY/MAX® components used in PowerLogic.

3.2 System 1

PowerLogic System 1 provides for the connectio 16
Circuit Monitors to a System Display. (See Fi

length of the data communications link canbe up t eet
allowing for convenient location of the Syste; . The
System Display is available in a standard m model
equipped with a printer port and additiopab sc memory

(See Section 3.6). Custom screen d‘spla are Q@vailable with

the ability to display the status of 4€irc@ig#Monitor input
contacts.

When input status is requireds allRCigcuit Monitors on the
communications channel my$t hav@identical input capability.
That s, if one CM has ei ifputs, then all other Circuit

Monitors daisy-chain ust have eight status inputs.
igguit Monitor models.

Section 3.6 lists a\ ;

System Display is less than ten feet away fro
Monitor, a CAB-107 interconnect cable may bc™#Se
nect the first CM to the Multi-point Communications Adapter
(MCA-485). If greater than ten feet a custqg cable must be

made using Belden 8723 with on le DB-9 connector. (See
Appendix C for CAB-107 in%e MCA-485 is then

plugged into the RS-485¢ nicatiéns port on the System
Display. A Multi-point C urtiggtions Terminator (MCT-
485) is required on thefla ‘on the communications
channel. (See Section .
3.3 System 6
In PowerLogi em 2, one or more Circuit Monitors (up to
16)canbe connected to apersonal computer (equipped
i Interface Card) for remote monitoring of
1s. (See Figure 3-2). A network interface is
avdilable for connection of additional groups of (up
it Monitors. (See Figure 3-4). Modem communi-

e also optionally available for remote communica-
tio! a standard telephone lines. (See Figure 3-3).

1gure 3-2 shows up to 16 Circuit Monitors connected directly
toa PC. A Multi-point Communications Adapter (MCA-485)
is plugged into the RS-422 port of the SY/LINK card installed
in the PC. (Refer to the SY/LINK instruction bulletin for
instructions on installing the SY/LINK card). PowerLogic
cable CAB-107 may then be used to connect the Circuit
Monitors to the Communications Adapter. If the PC is located
more than ten feet from the first CM, a custom cable must be
made using Belden 8723 (or equivalent) wire and a male DB-
9 connector. (See Appendix C for CAB-107 pinouts).

Circuit Monitor communication terminals are daisy-chained
together using Belden 8723 (or equivalent) wire. The maxi-
mum length of the communications link is 10,000 feet. A
Multi-point Communications Terminator (MCT-485) is re-
quired on the last CM on the communications channel. (See
Section 3.7).



O

&
D

To RS-485
Belden 8723 Communications
or Port
Equivalent
MCT-485
’ MCA-485

Belden 8723
With Male DB-9
Connector

System
Display

% Figure 3-1 - System 1

10-002-012€9 9 28eq



onnected to
S-422 Port of
Beld92r8723 SY/LINK Card B
Equivalent \

07 (if <10
Else
B n 8723

Male DB-9

‘ Connector

7

Circuit Monitors

\
@)
¥

* Figure 3-2 - System 2 Direct Communication

L3%ed 10-00Z-012€9
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System 2 with Modem Option

Modem communications allow communication to Circuit
Monitorsat long distances via standard telephonelines. Figure
3-3 shows a System 2 configuration in which a PC communi-
cates to up to 16 Circuit Monitors via modem.

PowerLogic offers a modem communications kit which in-
cludes a modem, an RS-232 to RS-485 converter and the
appropriate cables. (See Section 3.6). The converter supplied
with thekitisafreestanding device called a“Black Box” which
translates between the RS-485/422 signal used by PowerLogic
and the RS-232 signal used by modems. When modem com-
munications are used in conjunction with anetwork interface,
the freestanding “Black Box™ converter at the power equip-
ment end may be replaced with a rack-mounted SY/MAX
CRM-601 converter. Figure 3-6 shows the CRM-601 con-
verter in a PowerLogic System 3. The converter is applied in
the same manner with System 2.

As shown in Figure 3-3, the Black Box converter at the PC end
is connected directly to the RS-422 port of the SY/LINK card
using PowerLogic cable CAB-106. The Black Box is in turn
connected to the modem using cable CAB-104. The modem
should be connected to the phone lines as described in the
modem instruction manual.

The Black Box converter at the power equipment end is
connected to the Multi-point Communications Adapter (MC
485) using cable CAB-108. The adapter is then connect

the first CM using cable CAB-107. If the Circuit Mondtgr 1
more than ten feet from the adapter, a custom cable wm

to be made using Belden 8723 (or equivalent) wire an
DB-9 connector. (See Appendix C for CAB-107 pin

Circuit Monitor communication terminals age d
together using Belden 8723 (or equivalent) wigg®
Communications Terminator (MCT-485) igkrequ on the
last CM on the communications channk tion 3.7).

System 2 with Network Option O

When more than 16 Circuits n onitored, a network

interface may be used. Fi \ s a System 2 configu-

ration in which a PC is communicating to up to 32 CMs via
Square D’s SY/NET® Local Area Network (LAN).

The PC isconnected to the network via the network pmo
cab

SY/LINK card. One end of the network connecti
supplied with the SY/LINK card is connected to the n

port. The other end is connected to a Network Tee Connector
(CCK-212). A Tee connector is also connected to the petwork
port on the bottom of the PowerLogic Network Interface
Module as shown. SY/MAX cable CC- be used to
connect the Tee connectors if they af@esS¥hangen feet apart.
If not, custom cable must be made_us elden 9463 (or
equivalent) wire and a Network Kit (CCK-211).
Instruckons for connecting the able ends are sup-
plied with the kit.

Each end of the network minated using a SY/NET
Network Terminator ( . Figure 3-4 illustrates the

proper placement o e inators.
Circuit Moniti e cted to the network via the top RS-

422 port

(CRM-5 it Monitors may not be connected to the
botto! t of a PNIM. Therefore, each PNIM sup-

cuit Monitors. PNIMs are connected to each
twork port on their bottoms using Tee Connec-

ports
othe the
-202 network cable as shown. Additional PNIMs

t
V%lded as needed, each supporting up to 16 Circuit
S.

PNIMs are mounted in a SY/MAX register rack with power

upply. For clarity, the rack and power supply are not shownin
the drawings. Refer to section 3.6 for a listing of available
register racks and power supplies.

A Multi-point Communications Adapter (MCA-485) must be
connected to the top port of each PNIM to which Circuit
Monitors are connected. The CMs are then connected to the
adapter using cable CAB-107, if less than ten feet. A longer
cable may be constructed using Belden 8723 (or equivalent)
wire and a male DB-9 connector. (See Appendix C for CAB-
107 pinouts). A Multi-point Communications Terminator
(MCT-485) is required on the last CM on each communica-
tions channel. (See Section 3.7).



L 4
Belden 8723 Q
or
Equivalent
=104
MCT-485
§ MCA-485

| - ——— -~ Vg

I \ '

I

CAB-107 (If < 10)
Else
Belden 8723
With Male DB-9
Connector
Telephone Wire
Connected to
RS-422 Port of
SY/LINK Card
Circuit Monitors
‘ -_
\ Mode Converter E

CAB-104 CAB-106

¢ Figure 3-3 - System 2 with Modem Communications

628ed 10-002-012€9



Belden 8723

or
’ACT 485 Equivalent

Circuit Monitors

To 1-16 Additional CMs
As Shown Below

CAB-107 (if < 10")
Else
Belden 8723
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Connector \

PNIM
CRM-565

Connector
CCK-212

PNIM
CRM-565

Connector
CCK-212

Network
Terminator
CCK-213

Network Tee

CC-210 (If < 107)

Else

Belden 9463 with
Network Cable Ends
(CCK-211)

Network Connection
Cable Supplied with SY/LINK
(Connected to Network Port

of SY/LINK Card)

Figure 3-4 - System 2 with Network Communications

10-002-012€9 01 98eq



3.4 System 3

PowerLogic System 3 provides both local and remote monitor-
ing capabilities. (See Figure 3-5). A PNIM (CRM-565) con-
trols communications from the PC and System Display to
prevent datacollisions thatmightoccurif both tried to commu-
nicate simultaneously.

The PC is connected to the network via the network port of the
SY/LINK card. One end of the network connection cable
supplied with the SY/LINK card is connected to the network
port. The other end is connected to a Network Tee Connector
(CCK-212). A Tee connector is also connected to the network
port on the bottom of the PowerLogic Network Interface
Module as shown. SY/MAX cable CC-210 may be used to
connect the Tee connectors if they are less than ten feet apart.
If not, custom cable must be made using Belden 9463 (or
equivalent) wire and a Network Cable End Kit (CCK-211).
Instructions for connecting the network cable ends are sup-
plied witk: the kit.

Each end of the network must be terminated using a SY/NET
Network Terminator (CCK-213). Figure 3-5 illustrates the
proper placement of these terminators.
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other via the network port on their bottoms using Tee
tors and a CC-202 network cable as shown. Additj
may be added as needed, each supporting up
Monitors.

PNIMs are mounted in a SY/MAX registelgilh power
supply. For clarity, the rack and power supply are not shown in
the drawings. Refer to section 3.6 for a l'gting of available
register racks and power supplies.

%r (MCA-485) must be
NIM to which Circuit

are then connected to the

- less than ten feet. A longer
cable may be construC g Belden 8723 (or equivalent)
wire and a male tor. (See Appendix C for CAB-
int Communications Terminator

107 pinouts). u

(MCTH48)5) i uired on the last CM on each communica-
tions cha ection 3.7).

e lay is connected to the bottom RS-422 port
e PNIM. A SY/MAX CC-100 cable may be used
e connection if the System Display is less than ten

way. A longer cable may be constructed using Belden
r equivalent) wire and a male DB-9 connector. (See

A Multi-point Communic
connected to the top por
Monitors are connected

adapter using cable

(port

3
Circuit Monitors are connected to the network via the top RS-%) ndix C for CC-100 pinouts). A Multi-point Communica-

422 port (port 0) of PowerLogic Network Interface Mod
(CRM-565). Circuit Monitors may not be connected t
bottom port (port 1) of a PNIM. Therefore, eac

ports up to 16 Circuit Monitors. PNIMs are con

N
>
$

Q
o
&

L 4

ions Terminator (MCT-485) is required on the last CM on
ach communications channel. (See Section 3.7).
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Else
Belden 8723 with
2 Male DB-9
Connectors \
PNIM
Belden 8723 CRM-565
or B
Equivalent
CC-210 (If < 107
Else
Belden 9463 with N\

Network Cable Ends
/ (CCK-211) 3I

Network Tee

Connector
CCK-212
Network Connection
Cable Supplied with SY/LINK
(Connected to Network Port
Network of SY/LINK Card)

CCK-213

10-00C-012€9 ZI 38eq

Figure 3-5 - System 3



System 3 with Modem Option

Whenthe remote PC is located more than 10,000 feet from the
PNIM, modem communications may be used. Figure 3-6
showsa System 3 configuration withmodem communications.

PowerLogic offers a modem communications kit which in-
cludes a modem, an RS-232 to RS-485 converter and the
appropriate cables. (See Section 3.6). The converter supplied
with thekitisa freestanding device called a“Black Box” which
translates between the RS-485/422 signal used by PowerLogic
and the RS-232 signal used by modems. In a System 3
configuration, since modem communications are used in
conjunction with a network interface, the freestanding “Black
Box” converter at the power equipment end may be replaced
with a rack-mounted SY/MAX CRM-601 converter. Though
different in appearance, the CRM-601 and the Black Box
converter perform virtally identical functions.

As shown in Figure 3-6, the Black Box converter at the PC end
is connected directly to the RS-422 port of the SY/LINK card
using PowerLogic cable CAB-106. The Black Box is in tumn
connected to the modem using cable CAB-104. The modem
should be connected to the phone lines as described in the
modem instruction manual.
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port on a SY/NET Network Interface Module ( -51
using cable CC-104 or CC-105. The NIM is cona€€ted taithe
PNIM via their network ports using Tee ConCK-
212) and a CC-202 cable. Network termi n ieved
using Network Terminators (CCK-213) as@

A SY/NET Network Interface Module (CRM-510) is required
since its RS422 communication ports ca configured for
Net-to-Net operation, a requirement for modem communica-
tions with a network. The P! rts do not have this

capability; therefore, the s must be used. The RS-
422 portof the NIMand t port of the SY/LINK card

instruction bulletins fi and SY/LINK for instructions

on configuring their

3.5 SysteQ

PowerLo tcth 4 combines the local and remote capabili-

i Syst ith the ability to perform automatic control
atic control is provided with the addition of

Model 400 processor. System connections are

entical to those described in PowerLogic System 3
The Model 400 processor is typically connected to a

\l% using a SY/MAX CC-100 cable.

any automatic control functions are available on a custom

The modem at the power equipment end is connected t
CRM-601 converter using PowerLogic cable CAB-102 basis. Consult you Square D sales representative for additional
ati

CRM-601 is in turn connected to an RS-422 co

N
>
$

L 4

Q
o
&

L 4

information.
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~ - -
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igure 3-6 - System 3 with Modem Communications



3.6 Component Selection

This section addresses PowerLogic component selection. It
should be used in conjunction with Appendix A which offers
acomplete list of available parts along with the part number for
each.

3.6.1 Circuit Monitors

The Circuit Monitor is available in eight functional versions.
(See Table 3-1). Full instrumentation and communications are
standard with all Circuit Monitor models. Status inputs, relay
outputs, waveform capture, and an integral display are option-
ally available.

A Circuit Monitor may be placed on any circuit where power
monitoring or harmonic analysis is required. Up to 16 Circuit
Monitors may be daisy-chained to a single RS-422/RS-485
communication port.
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3.6.2 System Display

for displaying data from multiple Circuit
location. Up to 16 Circuit Monitors may b<
System Display’s RS-485 communications pOre

The System Display is available in two fugctional versions.
(See Table3-2).System Displa%SD-ZZOX] isequipped

with a serial printer port tg,allo ction to a serial printer
for hardcopy output of displaye: es. In addition, Model
SD-220X1 offers 16K o emory for programming

custom screen displaysf( t Square D headquarters if
custom screen displayg, ar ired).

CLASS SCRIPTION

3050 |S
3050

Standard System Display
System Displaywith 16K Memory
and Serial Printer Port

e 3-2 - Powerlogic System Displays

CLASS| TYPE | DESCRIPTION K
3020 CM-100X1 | Instrumentation
3020 CM-108X1 | Instrumentati@n, s Inputs
3020 | CM-144X1 | Instrumeg @ , 4 S¥tus Inputs, 4 Relay Outputs
3020 | CM-150X1 | Instru : plus Integral Display
3020 | CM-200X1 | Instru ion plus Waveform Capture
3020 CM-208X1 | Instr, ion, Waveform Capture, 8 Status Inputs
3020 CM-244X1 | Insist tion, Waveform Capture, 4 Status Inputs, 4 Relay Outputs
3020 CM-250X1 struentation, Waveform Capture, Integral Display
3020 | CMX-1 O{Mun Monitor Trim Ring

Table 3-1 - Powerlogic Circuit Monitors
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3.6.3 SY/VIEW® Workstation

The PowerLogic System may be furnished withaSY/VIEW®
Color Workstation (Class 8010 Type SDF-602) for local
display of Circuit Monitor data. The SY/VIEW Workstation is
essentially an industrial PC/AT computer system capable of
fulfilling a wide variety of applications where both apowerful
PC and a durable industrial enclosure are needed. PowerLogic
application software can be loaded on the machine for conven-
ient display of data. A SY/LINK® Network Interface Card
(Class 8010 Type SFI-510) is also required.

3.6.4 Personal Computer

Users that require remote monitoring capabilities have the
option to purchase one or more personal computers for remote
monitoring. Personal computers are supplied on a custom
basis. Many users already own one or more PCs meeting the
minumum requirements, or will opt to purchase them on their
own. In this case, they need only purchase a SY/LINK® board
for each PC. The minimum PC requirements are:

IBM AT/386 or 100% Compatible Computer
640K RAM Minimum

PNIM

1-16 Circuit Monitors

Connected Here \

2 2
—{Jd D—&é & -
b O
Tee
Connector

Cable
Extension @
Fi 7 - SY/NET Network components and connection hardware

Network

DOS 2.1 or Later

Floppy Disk Drive

Hard Drive (Optional but recommended)

EGA or VGA Monitor

SY/LINK® Network Interface Board (Class @
Type SFI-510)

The SY/LINK PC Interface Card, installed in the PC,manages
data communications, freeing the computers processor from
this task. Communications from the PC t it Monitors
may be accomplished via a direct RS- cophection, via
a high-speed network connection, or_vi one modem
communications. Sections 3.3, 3.4, AndA§ uss the appli-
cation of remote PCs in Systems 2, 3, and 4. The components

required for network communica and modem communi-
cations are discussed below.

Network Communications
Network communicgti hieved using Square D’s

Y/NET Network is a high-speed
PowerLogic and SY/MAX® com-
mitted. PowerLogic Systems 3, 4 and,
tilize network communications. Figures
ow examples of each.

PNIM

1-16 Circuit Monitors

Connected Here \

Network Cable
With Connectors

Network
Terminator



Circuit Monitors are connected to the network via port 0 of the
PNIM (the top port). Circuit Monitors should never be con-
nected to the lower communications port (port 1). Up to 16
Circuit Monitors may be connected to a single PNIM. If more
than 16 Circuit Monitors are required, additional PNIMs may
be added, each supporting 16 CMs.

PNIMsare mountedina SY/MAX®register rack withaccom-
panying power supply. Section 3.6.6 lists available register
racks and power supplies.

PNIMs are connected to each other viathe SY/NET port on the
bottom of each device. A Tee Connector is required at each
PNIM and a Network Terminator must be used to terminate the
ends of the network. Figure 3-7 illustrates the connection of
network components. Table 3-3 lists the SY/NET network
components and connecting hardware.

Modem Communications

In applications where a remote PC is located at distances
beyond those practical for direct or network communications,
telephone modem communications may be used. To commu-
nicate to a PowerLogic lineup, a PC must be equipped with a
modem and an RS-232/485 converter. The remote Power-
Logic lineup must also be equipped with a modem and co!

verter. The RS-232/RS-485 converter converts the RS-
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signal required by the modem, to the RS-485 signs
PowerLogic and vica versa. Figure 3-3 illustra
municating to Circuit Monitors via modem co

PowerLogic offers a Modem Communicatigns K1} (See Table
3-4). The kit includes a modem, an RS-2 85 "Black
Box" converter and the appropriate cables. Since amodem and
converter are required at each end, two kits are required for a
PC to communicate to a remote PowerLogc lineup.

In a System 3 or 4 confifuzat e modem communica-
tions are used in conjunction'WitHa network interface and

SY/MAX® rack, the standing "Black Box" converter at
the Power Equipment y be replaced with a rack-
mounted SY/MAX 1 Dual Interface Converter
Module. Though different¥n appearance, the "Black Box" and

CRM-601 ly identical functions. Figure 3-6
shows a Sy 3 USing a CRM-601 in modem communica-
tions.

DESCRIPTION

DK-012 | Modem communications kit with
RS-232/485 converter & cables

CRM-601 | Dual Interface Converter

Table 3-4 -Modem Communications Kit

CLASS| TYPE TION
8030 |CRM- werLogic Network Interface Module
8030 |CRM. Y/NET Network Interface Module
8010 | SF Y/LINK Network Interface Board for PCs

Network Cable with Connectors - 2 ft (.6m)
Network Cable with Connectors - 10 ft (3m)
Network Cable End (for Beldon 9463)
Network Tee Connector

Network Terminator (set of two)

Network Cable Extension (male to male)

SY/NET Network Cable
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3.6.5 Model 400 Processor (System 4)

PowerLogic System 4 incorporates the ability to perform
conwrol funcions with the addision of a SY/MAX program-
mable logic controller (PLC). The PLC used with the Power-
Logic system is the SY/MAX Model 400 Processor. The
Model 400 processor is available in four types. Table 3-5 offers
a description of each. For additional information, refer to
Instruction Bulletin 30598-503-XX.

3.6.6 Racks, Power Supplies

PowerLogic Systems 3 and 4 (and System 2’s equipped with
network communications) require the use ofa SY/MAX®rack
and power supply. SY/MAX offers three register rack assem-
blies. (See Table 3-6). The rack needed for a specific lineup is
dependent upon the total number of SY/MAX modules re-
quired. For example,aPowerLogic System 4 utilizing a Model
400 processor, two PowerLogic Network Interface Modules,
two Digital Input Modules, and one Digital Output Module,
requires a 9 slot rack. If a lineup requires more than 18
modules, Local and Remote Interface Modules may be used to
connect multiple racks. (See Section 3.6.8).

Power must be supplied to the rack by a SY/MAX power
supply. The number and type of modules in a rack and their

total current draw determine the power supply to be

Table 3-7 lists the available power supplies and cables.

CLASS| TYPE | DESCRIPTION 0
8030 | RRK-100 | SY/MAXS5 slot register rack
8030 | RRK-200 | SY/MAX 9 slot register rack
8030 | RRK-300 | SY/MAX 18 slot #8%i

Table 3-6 - SY/MAX Register R

3.6.7 Application Softw l‘b
'@

The PowerLogic Application Series offers a variety
of programs, to address v els of user need. A brief
description of each is off bel8w.

The PowerLogi
low-cost packa
up to 99 Circuit
ability to
equippclydi

P mmunications Software is a
i ility to display all of the data from
s. In addision, the package offers the
ed waveforms (from Circuit Monitors
aveform Capture feature), log data to

printer ad or write Circuit Monitor registers, and
more.
CLASS| TYPE DESCRIPTION
8020 | SCP-401 | Model 400 4K R ut Floating Point
8020 | SCP-423 | Model 400 8K RA ating Point and High Speed Scan
8020 | SCP-424 | Model 400 16K Floating Point and High Speed Scan
8020 | SCP-444 | Model 400 16K OM Mix with Floating Pt and High Speed Scan
del 400 Processors
CLASS | TYPE DESCRIPTION
8030 PS-11 64 1/0 Cap 20 VAC Incoming Power and Output Current Capacity of 4A
8030 PS-21 128 I/0O Capacitypwith 120 VAC Incoming Power and Output Current Capacity of 12A
8030 PS-31 512 I/0 Capacitywith 120 VAC Incoming Power and Output Current Capacity of 23/2.2A
8030 PS-41 64 1/0 @ acity with 240 VAC Incoming Power and Output Current Capacity of 4A
8030 PS-51 128 1/C @ acity with 240 VAC Incoming Power and Output Current Capacity of 12A
8030 PS-61 K pacity with 240 VAC Incoming Power and Output Current Capacity of 23/2.2A
8030 PS-70 128 I/Q €apacity with 24 VDC Incoming Power and Output Current Capacity of 10A
8030 PS-74 8 1@ Capacity with 125 VDC Incoming Power and Output Current Capacity of 8A
8030 CC-10 r Supply Cable for Rack Assembly Containing CPU - 36"
8030 | CC-20 Power Supply Cable - 60"
.Power Supply Cable - 3 Drops - 48", 60", 72"
Power Supply Cable - 120"
Power Supply Cable - 2 Drops - 96", 120"
Power Supply Cable for TTL (+5VDC) voltage - 72"
Redundant Power Supply Cable - 6"

Table 3-7 - SY/MAX Power Supplies and Cables




The PowerLogic System Monitoring Software, used only
with System 4’s, is for special applications in which a Model
400 processor polls the Circuit Monitors for data. This is the
only program which requires a Model 400 processor.

The PowerLogic System Manager is a powerful application
which runs under Microsoft Windows™ . The program offers
anumber of ways to collect, display, and analyze data includ-
ing, data logging, charts, reports, tables and more.

The most powerful package, the System Manager-Plus, in-
cludes all of the features of the System Manager and offers the
additional ability tocustomize the program as needed. Table 3-
8 summarizes the available software.

NOTE: All software is licensed for use on a single personal
computer. A separate package must be purchased for each PC.

3.6.8 Local/Remote Interface Modules

If the number of SY/MAX modules needed for a lineup
exceeds the number of available slots in the rack, Local and
Remote Interface Modules may be used to “connect” multiple
racks. The Local Interface Module available for use with the
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PowerLogic System is the SY/MAX CRM-210
face Module. Remote Interface is achieved using th
CRM-222 Remote Interface Module. (See Tabls

3.6.9 Digital I/O

Circuit Monitor models CM-108 and CM-208 are eachequipped
with 8 status inputs which can be used to méhitor the status of
discrete contacts as needed. Cir, onitor models CM-144
and CM-244 are equippedywi tafus inputs and 4 relay
outputs which can be exte;IN

lled via the communi-
cations channel. AdditiondT/®.is available with the use of SY/

MAX Class 8030 Digit$ @ and Output modules. Each
Digital Input Module Offers®’optically isolated inputs. Each
Digital Output Magule offers 16 optically isolated outputs.

The I/O moduleg nded for use with PowerLogic are
shown in Tablg(3-10

DESCRIPTION

Digital Input Module 120VAC/DC
Digital Output Module 120VAC

sle 3-10 - Recommended Digital I/0 Modules

CLASS TYPE DESCRIPTION
3080 PSW-101 | Product Co at Software
3080 SSW-101 | System Mo & g Software (Model 400 PLC Required)
3080 SMS-700 | System MN oftware (Includes Microsoft Windows 3.0 & Mouse)
3080 SMS-770 | System -Plus Software (Includes Microsoft Windows 3.0 & Mouse)
le - PowerLogic Application Software
L 2
L TYPE DESCRIPTION
30 CRM-210 | Local Interface Module
8030 CRM-222 | Remote Interface Module
Table 3-9 - Local/Remote Interface Modules
LASS TYPE DESCRIPTION
0 CAB-102 | Interconnect Cable (CRM-601 Converter to Modem)
090 CAB-104 | Interconnect Cable (Black Box Converter to Modem)
3090 CAB-106 | Interconnect Cable (10-ft Flying Lead, Spade Lugs)
¢ | 3090 CAB-107 | Interconnect Cable (10-ft Flying Lead, Spade Lugs)

3090 CAB-108 | Interconnect Cable (10-ft Flying Lead, Spade Lugs)

3090 MCA-485 | Multipoint Communications Adapter

3090 MCT-485 | Multipoint Communications Terminator

3090 ATM-120 | Auxiliary 120 VAC Test Module

Table 3-11- PowerlLogic System Accessories
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NOTE: The communications
terminator must only be used

on the last CM on a link.

It is also required where only

CMis on alink. 0
To ensure accurate communications, steps must be taken to \
properly terminate and bias the Circuit Monitor communica-
tion lines. The following paragraphs detail the necessary steps. %

¥

Termination of the communication lines is achieved with the l | @
use of the PowerLogic RS-485 Multipoint Communications
Terminator (Catalog No. 3090 MCT-485). The terminator has %
four spade connectors which are connected to the IN+, IN-, 2)

OUT+, and OUT- communication terminals on the rear of the
Circuit Monitor. (See figure 3-9).

3.7 Termination and Bias of Communications
- - - Teminator ————
Communication Lines

IMPORTANT: Only the last CM in a communications link
must be terminated. For example, if a link contains only a

NOTE: The communications adapter
Is required when multiple CMs are

connected to a procassor, NIM, or placem Y
remote workstation. The adapter
should not be used when a single CM l‘

is connected 10 a device. The unication lines are biased with the use of the
Pos¥eplogie RS-485 Multipoint Communications Adapter
(Ca gWo. 3090 MCA-485). The 9-pin, male to female
dap

pPs attached to the host device to which multiple CMs
daisy chained. Possible connection points include: the RS-
422 port of a SY/LINK Card, the top RS-422 communications

rt of a PowerLogic Network Interface Module (PNIM), the
communications port of a Model 400 processor, and connec-

g 00000000 5§g

@ comm;:;::'ons Communget tion to a "Black Box" converter as described in Section 3.3.

U l ciglit Mo Figure 3-8 illustrates the adapter connected to a communica-
tions port of a Model 400 processor.

@ IMPORTANT: Unlike the Communications Terminator, the

Communications Adapter need not be used when only one

address switches must be set to 00 which causes the lines to be
properly biased. The Communications Adapter must only be
used when multiple CMs are daisy chained on a communica-
tions link.

Model 400
Communications
Port {9-pin female)

Circuit Monitor is on a link. When a single CM is used, its
Conrféctor

Figure 3-8 - Multipgint ications Adapter



3.8 Addressing

Each PowerLogic Network Interface Module (PNIM),
SY/LINK® Board, and Circuit Monitor must have an address
assigned to it. The following sections discuss addressing of
these devices. For additional information on setting and using
addresses, refer to the instruction bulletin for each device.

3.8.1 PNIM and SY/LINK Addressing

The PNIM has a two digit thumbwheel for setting a network
address number between 00 and 99. This address number not
only identifies the PNIM (and the devices connected to it) but
also sets the communication priority that the PNIM has in
relation to other PNIMs on the network.

The PNIM has two RS-422 communication ports to which the
programmable controllers or other devices are connected. The
two ports are numbered 0 and 1. These port nuinbers are
combined with the PNIM address number to identify the
devices for network communication. For example, the device
connected to port 1 of PNIM 55 would be identified by the
number 155 in the route portion of network communication
commands. The device connected to port 0 of the same module

of route instructions).

would have the number 055. (See Appendix B fora discussior&

On the bottom of the PNIM is a high speed, netwo;
which the network cable is connected. This port i§Co
directly to a Tee connector on the network céble g

extension cable which leads to a Tee connec\

Network A

PLC

Figure 3-10 - Network-to-Network Configuration
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Like the PNIM, the SY/LINK board also allows two dgvi
be connected to the network. One device is the |
whichtheboardis mounted, aseconddeviceis co
RS-422 port on the SY/LINK board.

Like the PNIM, anumber between 00 and 99 ighed toeach
SY/LINK board as an address and communication priority.
The network address of the SY/LINK board is set by the user
program. The board’s edge connector is coflsidered portOand
the RS-422 port is considered . Therefore, if the SY/

LINK board is given an adgres he computer will have
the number 028, and the dev ted to the RS-422 port
will have the number 1

z@nication, a COMM port on

For network-to-net

one network is congecte COMM port on another network
using a CC-1 ieSWdifferential communication cable. The
two COMM pérts ifglved in the net-to-net connection must
have the eagddress number. For example, port 007 on
network connected to port 007 on network 2. (See
Fi - e two ports must also be set for the same baud
ra

rcuit Monitor Addressing

EacH Circuit Monitor in a system must have a unique address
signed to it. (In this context, the term system means one or
more Circuit Monitors “daisy chained” to a processor or
similar controlling device). Once assigned, a Circuit Monitor’s
addressis used in amanner similar to one’s home address; for
example, for the host to exchange information with the Circuit
Monitor whose address is 12, it sends the information over the
communication lines, accompanied by the address of the target
Circuit Monitor (number 12). In this way, information can be
routed to specific units in a system.

A Circuit Monitor’s address is determined by two ten-position
rotary switches located behind a door on the rear of the unit.
The switches are accessed by loosening the screws which
secure the device address door, and sliding the right end of the
door toward the top of the Circuit Monitor. The switches allow
a total of 100 settings (0 to 99). The Circuit Monitor only
recognizes 39 of those settings, 33 of which are reserved for
addressing the unit. (Refer to Table 3-12 for a summary of
Circuit Monitor switch settings).

Circuit Monitors can be used in either a multipoint or point-to-
point configuration. In either case, CM to host communica-
tions are virtually the same. A difference arises in the setting
of the address switches. The following paragraphs illustrate the
difference.
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In a system with multiple CMs in a multipoint configura-
tion, the last CM in the daisy chain, i.e. the CM which is
located farthest from the processor, should have the ad-
dress01. Thisis necessary toensure maximum reliability with
standard SY/MAX® protocol. SY/MAX devices periodically
send out an inquire signal to ensure that the communications
link has not failed due to poor connections, devicefailure, etc...
The inquire signal is sent tothe device addressed as 01. Failure
of CM 01 to respond will result in a communication error.
Assigning address 01 to the last CM in a chain, allows the
connections preceding CM 01 to be checked since the signal
must traverse the entire chain to reach the final unit. Subse-
quent units may then have any address in the range (2..32),
excluding the addresses of previously installed units.

L 4

Q
o
&

L 4

7
N
N

In a system utilizing a single CM in a point-to-point con-
figuration, the address switches on the rear of the unit must
beset to 00. Thisinforms the CM’s intemal logic that com
nications are point-to-point. The communication lines are
biased for proper operation in the point-to-point
Important: Though the address switches are physicallYset
00, the logical address of the Circuit Monitor will remain U1.
Therefore, all communications to the unit should be sent to

Circuit Monitor 01, not CM 00. 4
Circuit Monitors are shipped with ade ress of O1.
Refer to Section 4.1.1 for instructions ifg the Circuit
Monitor's address.

\)‘b

>
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4.0 COMPONENT CONFIGURATION

Many of the components discussed in Section 3.0 need tobe
configuredtooperate properly in the PowerLogic system. This
configuration includes setting jumpers and dip switches to
meet the requirements of the PowerLogic system and to allow
foruser selected options. This section covers the configuration
of these components. Refer to the instruction bulletin for each
device for additional configuration information.

4.1 Circuit Monitor

Up to 16 Circuit Monitors may be daisy-chained to a single
communications port. In order to allow communication to
specific Circuit Monitors, each CM must have a unique ad-
dress. In addition, each Circuit Monitor must be set to operate
at the same baud rate as the port to which it is connected. The
Circuit Monitor’s baud rate and address are set via switches
located on the rear of the device. The following sections tell
how to set the Circuit Monitor’s address and baud rate.

4.1.1 Setting the Circuit Monitor Address

Each Circuit Monitor on a single communications channel
must have a unique address assigned to it. (In this context, th,
term communications channel means 1 to 16 Circuit Moni
“daisy chained” to a communications port). Once assign€d,
Circuit Monitor’s address is used in a manner simj
home address; for example, for thehost to exchg @
tion with the Circuit Monitor whose address ig 12
information over the communication lines, a ic
the address of the target Circuit Monitor (n T
way, information can be routed to specific

system.
A Circuit Monitor’s address is determiged by@wo ten-position
rotary switches located behind a§ ear of the unit.
The switches are accessed by 1dbse the screws which
secure the device address do@g@and$liding the right end of the
door toward the topof the Ci opttor. The switchesallow
a total of 100 settings (0 e Circuit Monitor only
recognizes 39 of those set of which are reserved for
addressing the unit. -1 offers a summary of Circuit

Monitor switch \
Circuit Mogitorsgan be@sed in either a multipoint configura-

tion (i.e. CMg® daisy-chained to a single communica-
~point configuration (i.e. a single CM). In
either case, CM tohost communications are virtually the same.
A difference arises in the setting of the address switches. The
follgwing paﬁgraphs illustrate the difference.

farthest from the port, should have the 1. This is
necessary to ensure maximum reliability ndard SY/
MAX protocol. SY/MAX devices periodically send out an
inquire signal to ensure that the communiglions link has not
faileddue to poor connections, device failure, etc... The inquire
signal is sent to the device addfCs: s 01. Failure of CM 01
to respond will result in“@ycomundCation error. Assigning
address 01 to the last C ain, allows the connections
preceding CM 01 to be ghe since the signal must traverse
the entire chain to regcif’t al unit. Subsequent units may
then have any addreSSjin“the range (2..32), excluding the
addresses of previ@usly iBStalled units.

In a system with multiple CMs daisy chainsingle
port, the last CM in the chain, i.e. the Cw ocated
dres!

In a system a single CM in a point-to-point con-
figuratio ress switches on the rear of the unit must
be set tof00 informs the CM’s internal logic that commu-
ni sa nt-to-point. The communication lines are then

proper operation in the point-to-point mode.
t: Though the address switches are physically set to
gical address of the Circuit Monitor will remain 01.

W ore, all communications to the unit should be sent to
Cirtuit Monitor 01, not CM 00.
S

Circuit Monitors are shipped with a default address of 01. To
change the address of a Circuit Monitor complete the following
steps:

1) Turn the control power to the unit off.

2) Set the address switches to a unique number in the
range 1..32. (Set switches to 00 for a single CM
system).

3) Return control power to the unit.

Switch
Setting Function
0 Switch Setting for a single CM using
point-to-point communications.
(Logical device address will be 01).
1-32 Determines the Device Address
33-93 Reserved
94-98 Used to Set the Unit's Baud Rate
99 Reserved

Table 4-1 - Summary of Circuit Monitor Address
Switch Settings
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The Circuit Monitor must be powered down when the address
switches are changed. Once changed, the Circuit Monitor will
respond to the new address upon return of control power. The
Circuit Monitor will retain its address upon loss of control
power if the address switches are not changed during the period
of power loss.

4.1.2 Setting the Circuit Monitor Baud Rate

The Circuit Monitor is capable of communicating at the
following baud rates:

»19.2 K baud
« 9600 baud
« 4800 baud
« 2400 baud
«1200 baud

Each Circuit Monitor is shipped with a default setting of 9600
baud, which may be reset as required. The baud rate is set with
the use of the device address switches located on therear of the
unit.

To change the baud rate, tum off the control power to the unit,
set the device address switch to either 94, 95, 96,97, or98, and
return control power to the unit. Table 4-2 shows the proper
switch settings required for each baud rate.

After the baud rate has been changed, the Circuit Monitor
address must be reset. Section 4.1.1 details the setting of

Circuit Monitor address. The list that follows summarizegth
steps required to change a Circuit Monitor’s baud rate. SteN
3 change the unit’s baud rate. Steps 5-7 reset the
address.

1) Turn off control power to the unjj. 0

2) Set the device address switch to

proper baud rate setting (see'r\e -
e unit.
' ss (see Sect

3) Return control power to the it
rt@fthejunit. The Circuit
nic he

4) Wait 5 seconds.

5) Turn off control power to
The Circuit Monitor will r
power loss.

6) Reset the Circuit Monit
ion 4.1.1).

7) Return control

Monitor will com

selected rate.

iits baud setting upon control

L 4

4.2
The PowerLogic System Displ

switches located on the rear ofghe unif(See Figure 4-1). Each
switch is located behind a c cover. To remove the
cover, insert a small sta
under the edge of the cgve

d

Address Switch
Setting Baud Rate
94 1200
95 2400
96 4800
97 9600 (default)
98 19.2K |0

Table 4-2 - CM Baud Rate

>

System Display

groups of DIP

rd s
d lift.

driver or other flat object

Cparate switches numbered 1 through
disables a specific function or feature
. The function of each switch is indicated
e right of each DIP switch group. Figure

equired by PowerLogic are described below. For a
ore dCtailed description of the switch functions refer to the
ystem Display instruction bulletin (63210-150-01).

BACK OF SYSTEM DISPLAY

Figure 4-1 - System Display Dip Switches



Switch Group SW1

Switch 8 -
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This switch must be OFF. When this §Witc

ON, the System Display will enter itsgt¢ "
Switch 1 -  Thisswitch mustbe OFF for normal operation of mode, displaying any ASCII text tiiat it régeives
the System Display. Whenthisswitchis ON, the and sending ASCII text when i de-
unit will enter the programming mode to allow pressed.
files to be downloaded from a PC.
Switch Group SW2 - (Model SD-220 Only)
Switch2 - This switch must be OFF to run the display
program. When this switch is ON, the unit will ~ Switch1- When this switch is ON, e printer port is
simulate all protocol communications. enabled. When thi@”Switch is OFF, any attempts
to print will bg d arded.
Switch 3 -  When this switch is ON, the user will be able to
use the backlight key on the keyboard to change ~ Switch2 -  Whenthis is ON, the System Display will
the LED backlighting in four steps (0%, 33%, send aline a carriage return each time
66%, and 100%). When this switch is OFF, the a print d is executed. When OFF, a
backlighting cannot be adjusted and will retain linefégd will®not be automatically sent. This
its current setting. S d be ON.
Switch4 - When this switch is ON, the user willbeableto ~ Switch 3 - Qs switch is ON, the "Handshaking" for
use the contrastkey on the keypad to change the rinter port is enabled. When this switch is
LCD contrast in four increments. When this , data is transmitted in a "don't care” situ-
switch is OFF, the contrast cannot be adjusted ation, and if the printer is not ready data is lost.
and will retain its current setting. This switch should be OFF.
Switch 5 - This switch should be ON. When this switch is % 4- NOT USED.
ON, the System Display may scale data to an
from Circuit Monitors as required. itchS -  This switch tells the System Display to transmit
in Full or Half Duplex when in terminal mode.
Switch6 - When this switch is ON, the defi as Since the System Display protocol is "tumed
Security Code can be used to other off” in terminal mode, this switch must be OFF.
security codes, three (3) per sgcurigy?’screen.
When this switch is OFF, securN nnot  Switch 6 - This switchenables the linefeed capability when
be changed. Section 5.3 offe udtions on the System Display is in terminal mode. Since
setting security codes. m the System Display protocol is "turned off" in
terminal mode, this switch must be OFF.
Switch 7-  When this switch is‘)N,@ctien key will
havenoeffect whenp, Wifien this switchis ~ Switch 7 -  This switch enables the cursor when the System
OFF, the function perate normally, Display is in terminal mode. Since the System
allowing acces t stem Display Setup Display protocol is "turned off" in Terminal
Menu. (Syste 1 setup is described in Mode, this switch must be OFF.
Section 5.0).
Switch 8- NOT USED.
ABLE) / OFF (DISABLE) SW2 | ON (ENABLE) / OFF (DISABLE)
WNLOAD / RUN PROGRAM 1 PRINTER PORT ENABLE
IMULATE PROTOCOL ENABLE 2 PRINTER LINE FEED ENABLE
3 BACKLIGHT CHANGE ENABLE 3 PRINTER HANDSHAKE ENABLE
4 CONTRAST CHANGE ENABLE 4 NOT USED
® SCALING ENABLE 5 * TERMINAL FULL/HALF DUPLEX
6 MASTER SECURITY ENABLE 6 « TERMINAL LF ENABLE
7 FUNCTION KEY ENABLE 7 * TERMINAL CURSOR ENABLE
8 TERMINAL MODE ENABLE 8 NOT USED
OFF = OPEN OFF = OPEN
ON = CLOSED ON = CLOSED

Figure 4-2 - System Display Dip Switch Function Tables
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43 PowerlLogic Network Interface

Module (PNIM)

On the rear of the PowerLogic Network Interface Module
(PNIM) are three groups of DIP switches labeled S3, S4,
and SS. (See Figure 4-3). DIP switch group S3 contains four
individual switches (numbered 1 to 4) and is used to set the
baud rate at which the network port is to operate. DIP
switch groups S4 and S5 each contain seven individual
switches (numbered 1 to 7) and are used to select the mode
of operation, comm port baud rate and other special func-
tions for communication ports 1 and 0, respectively.

Certain switch settings are required for proper communica-
tion with Circuit Monitors in a PowerLogic System. The

following paragraphs detail the proper switch settings.
=] @\

Back of PNIM

Figure 4-3 - Location of PNIM DIP Switches

-

Switch Group S3 - Network Baud Rate

Switch group S3 selects the communication baud rate of th
network port. PowerLogic does not require a specific

network baud rate, but the baud rate should be set the
for all NIMs, PNIMs, and SY/LINK boards connectedx

the same network cable.

DIP Switch S3  BAUD RATE wl(x Fg&g‘lise TLEE‘;JSTH O
500,000 2,400/732
250,000 4,250/ 1,295.
125,000 > 2,819

62,5Q 5,000/4,572

shows the DIP switch positions for each baud rate along
with the maximum network length for each. Refer to
ection 5.5 for more on network length limitations.

Baud Rate -- Sg thege to

match the baud rate -]
connected to port 1 igure 4-6
for switch s@ltings
SY/MAX
Family
Disable

Mode
Broadcast

Receive \|

Normal

7

ﬁ = Switch Handle Up (Open}

Baud Rate -- Set these to
match the baud rate of the CMs
connected to port 0 (See figure 4-6
for switch settings)
Remote
Master
Disable
Broadcast

Receive \I
AN

Network Size
(Up=100, Down=31)

S5 - COMM Port 0

Q = Switch Handle Down (Closed)

o
s&

Figure 4-5 - PNIM DIP Switch S4 and S5 Configuration



Switch Groups S4 and S5 - COMM Port Parameters

Switches S4 and S5 are used to set communications
parameters for COMM Port 1 and COMM Port 0, respec-
tively. The switches select the following values:

» Broadcast Enable / Disable
* Mode of Operation
» Baud Rate

* Self Test

* Network Size (100/31)

A description of the switch functions and positions follows.
Figure 4-5 summarizes the switch settings.

Switch S4 - COMM Port 1

Switch 1 -

Switches 2, 3 -

Switches 4, 5, 6 -

Switch 7 -

Switch 1 of switch group S4 selects
whether broadcast messages on the
network port will be received by a
COMM port. This switch should be
OPEN (handle up) to disable broadcast
receive.

Switches 2 and 3 of switch group S4
select the operating mode of COMM
port 1. Port 1 must be set for SY/MA
Family mode. To do this, set both

which the PNIM will ¢ niéate to
the device connected his
should match the bag@ ral the device
connected to the part. Fiure 4-6

illustrates the s ions for each
baud rate.

Switch &gmup S4 is set UP
for noginal PNIM operation, or DOWN
to enab elf-test mode. This switch

s set to the UP position.

switches to CLOSED (switc! I€s
down).
Swilches 4, 5, and 6 set m\. at  Switches4, 5, 6-

Switch S5 - N

Switch 1 -

itch 1 of switch group S5 selects
hether broadcast messages on the
network port will be received by a
COMM port. This switch should be
OPEN (handle up) to disable broadcast
receive.

63210-200-01 Pageg7

DIP Switch S4 and S5 O

1234567 O

9600

L 4
240

\ = Switch Handle Up (Open)
@
N

= Switch Handie Down (Closed)
300 Q

PNIM DIP Switch S4 and S5 Baud
Rate Configuration

Switches 2 and 3 of switch group S5
select the operating mode of COMM
port 0. When communicating to Circuit
Monitors, port 0 must always be set for
Remote Master mode. To do this, set
switch 2 to Up (OPEN) and switch 3 to
Down (CLOSED).

Switches 4, 5, and 6 set the baudrate at
which the PNIM will communicate to
the CMs connected to Port 0. This
should match the baud rate of the CMs.
Figure 4-6 shows the switch positions
for each baud rate. Refer to Section 4.1
for instructions on changing the Circuit
Monitor baud rate.

Switch 7 of switch group S5 is set UP
for a local network size of 100 network
interfaces (00 through 99), or DOWN to
limit the network size to 31 interfaces
(00 through 31). Limiting the size
improves the efficiency of the network.
All NIMs, PNIMs and SY/LINK boards
on the same network cable must be set

for the same network size.
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4.4 SY/LINK Board

The only hardware configuration required for the SY/LINK
board involves the selection of the memory address range. This
memory address range tells the computer which memory
addresses to use for SY/LINK board functions and is set using
the DIP switch on the SY/LINK board. The PowerLogic
Software has a default address range of CA0OO to CA3FF. To
specify the address range CA0OO to CA3FF, set the four
switches on the board to the OFF position.

More information on the SY/LINK board can be found in the
instruction bulletin for the SY/MAX Class 8010 Type SFI-
510, 533, and 534 SY/LINK Network Interface Boards (Bul-
letin number 30598-277-01).

45 Modem

A modem can be installed in the system to provide for commu-
nication over phone lines. The modem used by the PowerLogic
system is a Universal Data Systems 212A LP modem. Instruc-
tions for configuring the modem are offered below.

The SY/MAX componentsuse 8 databits, 1 startbit, 1 stop bit,
and even parity format for communication over serial (COMM)
ports. The modem must be set up to recognize this 11 bit word
length. Figure 4-7 shows the proper strap position for the 11 bit
word length. Remove the cover from the modem. Place the
jumpers in the positions shown in Figure 4-7, and replac
the cover.

three external switches which must be properly set in or

establish successful communication. These switches dfe

DATA/TALK switch, located on the front of the

High/Low Speed switch, located on the rear o‘the ode!
{

the Answer/Originate switch, also on the rear
(See Figure 4-7).

0
nd
em

he Daud rate at
,onboth the
andthe modem

The High/Low Speed switch determipe
which the modem will wansmit data. #hi.
modemlocatedin the switchgear co
at the remote terminal, should b
bps.

In addition to the internal configuration straps, the moden\ ; T
w

The Answer/Originate switch sets the modem up to either
receive data or transmit data. The modem located within th
switchgear housing should always be in the Answer positi
The modem at the remote workstation should always be i
Originate mode.

The final switch is the DATA/TALK switch, a rocker switch
located on the front of the modem. When the switch is in the
DATA position, the modem is setup to exchange ddta. The
modem located in the switchgear housing Id always be in

DATA mode. \

At the remote terminal, when the not in use, the
DATA/TALK switch should be in position. When
in TALK position, your modenfQill'aet have any effect on
normal conversation. The phogg may®e used as usual. To “call

up” the PowerLogic sys itch must first be in the
TALK position. Simply dial th®gumber of the modem located
in the switchgear housingNand when the responding tone is

heard, change the D

switch to the DATA position

andset. Data transmittal will then

n can be found in the Universal Data
m Installation and Operation Manual.

T1

<
.%
o
o £
238
High/LowSpeed Switch
Configuration I ;%got&p‘ |
Staps

Answer/Originate Switch
ORG
I ANS

Data / Talkk
Switch

Figure 4-7 - Modem Setup
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4.6 RS-232to RS-485 "Black Box" W8 and W9. Jumper W8 has two positions, HALF ®juple:
Converter and FULL Duplex. Set the jumper to FULL. Ju
four positions. Set Jumper W9 to the ON posi
The RS-232 to RS-485 converter supplied with the Power-
Logic Modem Communications Kit (MDK-012) has five 4.6.1 Connecting the CAB-1 0@
switches/jumpers which must be configured to allow
conversion between RS-232 and RS-485 signals. Figure 4-8 The RS-232/RS-485 converter is connected to the SY/LINK

shows the location and proper settings for each. Card using a CAB-106 Interconnect CablgThe cable’s
wires must be connected to the TXA, TXB,RXA, and RXB

front of the Black Box. The switch should always be in the Table 4-3 summarizes the Soanections. Note: The shield

“Normal” or Out position. may be connected to the ich secures the power

cable to the converter shown in Figure 4-9.

To access the internal switches, remove the cover by

completely removing the thumb screw located on the Wire Color
bottom of the Black Box. Switch S2, located near the back
of the Black Box, also has two positions: Terminated and RED
Unterminated. Set this switch to the Terminated position. A XB GREEN
Dip shunt is used to determine whether the Black Box will BLACK
act as a DTE or DCE device. The Dip Shunt should be in B WHITE
the DTE position.
Tab CAB-106 Connections to Converter

Also located inside the Black Box are two jumpers labeled

rrrrr o

©

000000 gL
>
iyl E °
L
o

O
3 LF []
T g
S e D
®) e ST B
{F R .
> L3 -{,_:\-
»F‘fﬂ.' =\ C -
Switch S2 should be in Jumper W8 should be . ] /7
tige TERM. position. setto Full Duplex. This swncp sh_ould be inthe
The dip shunt should be Normal (“out") position.
in the DTE position.
Il The solid black areas indicate switch or jumper position. Jumper W9 should be in

the ON position.

Figure 4-8 - RS-232 / RS-485 Converter Configuration
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47 Model 400 Processor (System 4)

The SY/MAX Model 400 processor uses an on-board lithium
battery to protect the information in RAM should power be
lost. This battery is shipped with the processor and needs to be
installed. To install the battery, remove the battery housing
cover on the front of the processor, install the battery as
shown in the diagram under the cover, and replace the
cover. The date the battery is installed should be marked with
tape on the front of the processor.

TOP

U313

1 e

u3lg

FRONT

Lower Board

Security Disabled
Security Enabled

Figure 4-10 - Model 400 Security Jumper

hardware security level. The jumper is accessed by z@mo
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A single local interface (LI) may have up to 8 remote i a
(RI) connected to it. Each RI must have a drop number, $5om
1to 8, assigned to it. A drop number is assignedffo [ by a
DIP switch located on the rear of the module hegdge of
the circuit board. If only one RI is requiredd, verfy that all
handles on the DIP switch are down (on).ghigfSets the RI
module as drop #1 and the last drop on the channel. For more
information, refer to the instruction bulletin for the SY/MAX
Local/Remote Interface Class 8030 Type?CRM-ZlO, 211,
220, 222 (Bulletin number 305 -02).

4.9

Dual Interface rter Module

(System 3,

odule allows for an RS-232
tocommunicate with a SY/MAX
odel 400 processor or the Network
iguration of this module involves set-

The Dual Interface C
typedevice sucha od
component su h

Interface Modle.

ting the d (either DCE or DTE) and matching the
signallin uirements of the RS-232 device. Two DIP
itc d two jumpers, shown in Figure 4-11, control

or the Dual Interface Converter Module.

are twochannelsonthe Dual Interface Converter Module
eitfier one can be used for RS-232 communication. Select
channel will be used to communicate with the RS-

onfigure channel 1 while DIP shunt switch S2 and jumperW4
re used to configure channel 2. Ensure that the DIP shunt

w
The Model 400 processor has an internal jumper that setmxz device. DIP shunt switch S1 and jumper W3 are used to
a

the Model 400’s side plate (see Figure 4-10).
jumper is located on a three-pin header. If the junig
the pin closest to the front of the processor wit CONE
the security is enabled. With the jumper connectifig the pin
farthest from the front of the processor to t pin, the
security is disabled. Ensure that the ju o disable
the security. .

All other user selected features of t N 400 processor are
controlled by software switme information on the

Model 400 processor can be fi in the instruction bulletin
for the SY/MAX Class 80 Y P-401, 423, 424, and
444 Model 400 Processor (Bulletil number 30598-503-01).
4.8 Locall{R
(Sy

te Interface Modules

AX gegister rack has 18 slots available for
quires more than 18 SY/MAX modules,
or if a double-end€d lineup is physically separated by a tie
busway or cable, a local / remote interface may be used to
conngct multifite racks. The local / remote interface consists of
dules: a CRM-210 (local interface with 512 registers),
-222 (standard size remote interface).

switch for the selected channel is in the DCE position. This
will allow datato be received on pin 2 of the RS-232 connector
on the Dual Interface Converter Module and data to be trans-
mitted on pin 3.

Most modems require a Data Terminal Ready (DTR) signal to
be active (high) on pin 20 of the standard RS-232 connector.
Connect positions 5 and 6 of jumper W3 for channel 1 or
jumper W4 for channel 2. This will provide a constant active
(+12 volt) signal on the modems DTR line. More information
on the Dual Interface Converter Module can be found in the
instruction bulletin for the SY/MAX Class 8030 Type CRM-
601 Dual Interface Converter Module (Bulletin number 30598-
152-01).

DTE

S1
|

w4

I

DCE

Figure 4-11 - Dual Interface Converter Module Switch
and Jumper Configuration
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5.0 APPLICATION CONSIDERATIONS

5.1 Wiring CTs and PTs

Figures 5-3, 5-4, and 5-5 offer typical wiring plans for Circuit
Monitors in a 3-phase/3-wire system, a 3-phase/4-wire system,
and a 3-phase/4-wire system with mixed loads (3-wire and 4-
wire loads).

Multiple Circuit Monitors are paralleled allowing CMs to
share one set of 3-phase PTs. Figure S-S5 illuswrates PTs wired
in parallel. (NOTE: This wiring method requires that PT sec-
ondaries are grounded in only one location). Unlike the PTs,
each Circuit Monitor requires a separate set of CTs, wired as
shown by the first Circuit Monitor in Figures 5-3, 5-4, and
5-5. The following list summarizes important wiring consid-
erations.

BELDEN 8723
(or equivalent)

« Multiple Circuit Monitors may be connected in para
to a single set of PTs

« Each Circuit Monitor requires its own set of CT:
« PT secondaries are grounded in only one locatio!

5.2 Communication Wiring

L 4
The Circuit Monitor requires a communi ble contain-
ing two shielded twisted pairs (Bel equivalent)

Communications wires are daisy-chai
Monitor to the next, IN+ being wig€d W+, OUT- to OUT-
and shield to shield. Figure 5-11i @ orrectcommunica-
tion wiring. Figure 5-2 shows anWmcorrect wiring method.
Never wire Circuit Monitor cations in this manner.
Doing so will cause unba i ence in the communica-
tions lines resulting in uption of data.

Y

Circuit Monitor

Figure 5-2 - INCORRECT Circuit Monitor Communication Wiring
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3 PHASE / 3 WIRE SYSTEM

O

CT AQ
AC—e . (\.’\L
Line - oad
B r
CTCO
Cca ::r' ¥
4
Fuses =
Open Delta Pt %
Connection 0
Fuses
Circuit les
Monitor |
Vv c-
n
N7 I
Figure 5-3 - Circuj /{ iring for 3 Phase / 3 Wire system.
E/4 WIRE SYSTEM
A CTAQ
AS —s ‘ _:Jml_
CTBo
Bg —— Y
i L B L,
Line T Load
° Y
=

g

FUSES
L 4
. l J L, b, |
Circuit ‘ a+ b+ o+
Monitor v, VOV v Id._ I$ If.'
4

Figure 5-4 - Circuit Monitor Wiring for 3 Phase / 4 Wire system.
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3 PHASE / 4 WIRE SYSTEMS - MIXED LOADS

(3 WIRE AND 4 WIRE LOADS)
AD A Ve CTAD
—
8 L cTee ,
4 Wi B@ y— —a .
ire I | Le Wire
Line co C eV CT@M
!
“ Wé >
FUSES
WYE PT '
CONNECTION
1 D
FUSES
. . L J 1|i ]
IC\3/||rc1_1t|t < ' b le (CM Configured
OI:III or Va], \{)\I VcT Vn\l |z|- N |G for 4 Wire System)
lI l' | J i ? T I
|
I I
AD 4 a4 . ~~_ CTAD
TS =T
. A Wi
Line BQ (" = 3 Wire
1 ] } CTCQ Load
P S aii
i
I I N I "‘l
| 1 | Y
I i
| | | =
I Q 1 I
Circuit ! i J 1 * Io |
Monitor « < & a+ b+ c+ (CM Configured
2 V. 1 Vy VT | | | for 4 Wire System)
| | C n| a- b- C-
1 1 l. | i 1 1 I
|
! ! D
| i

To Additional Circuit
Monitors If Required

(IMPORTANT: The Circuit Monitors must be
configured to operate in 4 Wire mode).

Figure 5-5 - Circuit Monitor Wiring for 3 Phase / 4 Wire systems with mixed loads.




5.3 Circuit Monitor Case Grounding

Grounding of the Circuit Monitor case is normally accom-
plished through the connection of its hardware to a grounded
metal enclosure. If additional grounding is deemed necessary,
a separate equipment ground wire may be connected to one of
the Circuit Monitor’s mounting studs.

54 Component Spacing

Recommended spacings between programmable controller
components or between components and the sides of the
enclosure are indicated in Figure 5-6. A six inch (152mm)
minimum clearance is required between PLC components and
any electro-mechanical or incoming line device such as mag-
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netic starters, contactors, relays, etc... Clearances
mined by the space necessary to attach electrical plgs, ri
cables and wires, meet ventilation requirements fssi-
pation, prevent electrical noise transmission, 0 and
and tool access for maintenance. 0
SY/MAX® power supplies may be placed directly alongside
an I/O rack or above it. Allow a 6 inch clearance when

mounting the power supply above the rack. The power supply
may be mounted vertically or hgri ly.
Locate the power supply wi e distance of the racks it

will support. The power

that allows unobstruc n
supply battery pack.

ust also occupy a position
n and removal of the power

POWER -]
SUPPLY
v
6.00
3.00 N 200
762 — 152.4
S 1 RACK ASSEM RACK ASSEMBLY | 400
Py 101.6
O p
W p
E L
Ry
Side of No sida-to-side Side of
Enclosure clearance required Enclosure
or unless vertical duct or
surrounding is used. surrounding
object object
-
4.00
101.6
1 Side of Enclosure
or surrounding object
O Rack A embly Mounting Configurations 'Nﬂ,:fs

Figure 5-6 - Component Spacing: Type HRK and RRK Racks
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5.5 Temperature

Network Maximum Network
Most SY/MAX® Programmable Controller components are Baud Rate Length (Feet/Meters) O
rated for an operating temperature range of 0 to 60 degrees 62.5 K Baud 15,000/ 4,572
Celsius. Storage temperature rating is -40 to 80 degrees Cel- 125 K Baud 9,250/2,819 O
sius. The Circuit Monitor has an operating temperature range 250 K Baud 4,250/1,295
of -25 to 70 degrees Celsius and a storage temperature of -40 500 K Baud 2,400/732
to85degreesCelsius. The SY/VIEW® workstationis rated for (drop length = 0 feet/meters) P
an operating temperature of 0 to 50 degrees Celsius and a non-
operating temperature of -40 to 60 degrees Celsius. If an Table 5-1 - Maximurn Netw le
internal floppy disk drive is installed, the operating tempera- Length, Drop lenx
ture range becomes 5 to 40 degrees Celsius. Special care
should be taken to maintain a temperature within the specified ~ The network cablelengthslisted i arebased on con-

The operating range applies to ambient temperatures around  length O feet). When it is nec extend the length of the

range when using a SY/VIEW workstation as a local display. ~ necting the network Tee connecg i to the network con-
the devices (inside the enclosure). If conditions produce  network drop, table 5-2 Q in determining the maxi-

nection cable from the SY/LIN , NIM or PNIM (drop
h

temperature “hot spots” inside the enclosure that are higher ~ mum possible network th.

than the stated range, a fan or air line should be installed to

circulate the air and equalize the temperature. Refer to the | Network Nu Drop Maximum Network
r

instruction bulletin foreach component for additional environ- | Baud Rate Length Length (Feet/Meters)

mental specifications. 62.5 K Baud 100 15,000/ 4,572
625K 100 950 /290
5.6 Network Cable Length 100 0 9,250/2,819
100 0 4,250/1,295
100 0 2,400/ 732

The maximum network cable length is dependent on the
selected speed of the network communication and on the drop

lengths used on the network. The drop length is the cabl
distance between the SY/LINK board or NIM and the Q

ble 5-2 - Max Network Cable Length,
Variable Drops

Connector. The table 5-1 lists the maximum network ca

length based on network baud rate. \



5.7 Deriving Circuit Monitor Control Power
From Phase PT Inputs

Whenever possible, Circuit Monitor control power should be
obtained from a stable 120 VAC source. If such a source is
unavailable, CM control power may be derived from phase PT
inputs.

To do this, connect the Circuit Monitor's phase A voltage
terminal, V_ (terminal 8 on the rear of the CM), to the Line
terminal on the CM's control power strip (terminal 34). Also,
connect the neutral voltage terminal, V_ (terminal 7), to the
neutral terminal onthe Circuit Monitor's control power termi-
nalstrip (terminal 35). Figure 5-7 illustrates the proper connec-
tions.
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Figure 5-7 - Circuit Monitor Deriving Control
Power from PT Inputs
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Appendix A - Listing of PowerLogic Components and System-Compatible Products

PowerLogic Products €)
Description

Class Catalog No.
PowerLogic Circuit Monitors s
3020 CM-100X1 Circuit Monitor, Model 100 (120VAC)
3020 CM-108X1 Circuit Monitor, Model 108 (120VAC)
3020 CM-144X1 Circuit Monitor, Model 144 (120VAC)
3020 CM-150X1 Circuit Monitor, Model 150 (120VAC)
3020 CM-200X1 Circuit Monitor, Model 200 (120VAC) @
3020 CM-208X1 Circuit Monitor, Model 208 (120VA
3020 CM-244X1 Circuit Monitor, Model 244 (120VA
3020 CM-250X1 Circuit Monitor, Model 250 (1200
3020 CMX-101 Circuit Monitor Trim Ring Ki
System Components
3050 SD-200X1 System Display, 0VAC)
3050 SD-220X1 System Display, (120VAC)
Packaged Sys
3070 QSK-200 Quick-Start Kit W\ith Circuit Monitor CM-200)
3070 MDK-012 Modem C iCations Kit (with converter & cables)
Po Ic lication Software Series
3080 PSW-101 P ommunications Software (3.5" and 5.25" Disk)
3080 SSW-101 onitoring Software (3.5" and 5.25" Disk)
3080 SMS-700 anager Software (w/ Windows 3.0 & mouse)
3080 SMS-770 Manager-Plus Software (w/ Windows 3.0 & mouse)
1 4 werlLogic System Accessories
3090 CAB-102 nterconnect Cable (CRM-601 to Modem)
3090 CAB- & Interconnect Cable (RS-232/RS-485 Converter to Modem)
3090 CAB-1 Interconnect Cable (10-Ft Flying Lead, Spade Lugs)
3090 CAB Interconnect Cable (10 Ft Flying Lead, Spade Lugs)
3090 CABg108 Interconnect Cable (10 Ft Flying Lead, Spade Lugs)
3090 ; RS-485 Multipoint Communications Adapter
3090 485 RS-485 Multipoint Communications Terminator
3090 \ 20 Auxiliary 120 VAC Test Module
PowerLogic Instruction Bulletins
00-xx System Planning and Installation Guide
63074-140-xx Circuit Monitor Instruction Bulletin
63210-150-xx System Display Instruction Bulletin
.
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Selected Listing of SY/MAX Products Used In PowerLogic
Class Catalog No. Description
SY/MAX Processors
8020 SCP-401 Model 400 4K RAM without Floating Point
8020 SCP-423 Model 400 8K RAM, Floating Pt, High Speed Scan
8020 SCP-424 Model 400 16K RAM, Floating Pt, High Speed Scan
8020 SCP-444 Model 400 16K RAM/PROM, Fitg Pt, High Speec?Scan
SY/MAX Register Racks @
8030 RRK-100 Register Rack, 5-Slot \
8030 RRK-200 Register Rack, 9-Slot
8030 RRK-300 Register Rack, 18-Slot
8030 CBP-106 Register Slot Cover Plate 0
SY/MAX Power Suppli
8030 PS-11 Power Supply, 64 1/0 @apacCity (120 VAC)
8030 PS-21 Power Supply, 128 city (120 VAC)
8030 PS-31 Power Supply, 512(1/ acity (120 VAC)
8030 PS-41 acity (240 VAC)
8030 PS-51 apacity (240 VAC)
8030 PS-61 Capacity (240 VAC)
8030 PS-70 I/0 Capacity (24 VDC)
8030 PS-74 8 I/0 Capacity (125 VDC)
8030 CC-xx
gital I/O Modules
8030 RIM-101 Digital Input Module
8030 ROM-221 -Point Digital Output Module
/MAX Data Communications
8030 CRM-210 ocal Interface Module with 512 Registers
8030 CRM-211 Local Interface Module with 4096 Registers
8030 CRM-2 Remote Interface Module, Digital I/O Rack, 8-Point
8030 CQM-@ RS-422/232 Dual Interface Converter Module
8030 CR SY/NET Network Interface Module
8030 - PowerlLogic Network Interface Module
8030 12 SY/NET Network Tee Connector
8030 13 SY/NET Network Terminator (Set of 2)
-102 9-Pin Differential Cable, 2 Ft.
-106 9-Pin Flying Lead Differential Cable
SFI-510 SY/LINK PC Interface Board
SY/MAX Operator Interface
1 SDF-602 SY/VIEW Color Workstation
80 SFI-470 Internal Hard Disk Card for SY/VIEW
4 DSK-100 Internal 3.5" Disk Drive for SY/VIEW
8054 SFW-700 MS-DOS Version 3.2 Operating System
S 8010 PP-102 Printer with RS-232 Interface
8010 PP-104 Printer with RS-422 Interface
SY/MATE Software Support
8010 SFW-234 234LINK Spreadsheet Interface Software
8010 SFW-601 Screenware2 Color Graphics Interface
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Applicable SY/MAX Instruction Manuals

30598-605

30598-175-01
30598-503-01
30598-265-01
30598-156-02
30598-282-01
30598-283-01
30598-247-02
30598-253-01
30598-152-01
30598-756-01
30598-257-01
30598-277-01
30598-510-01

SM-605 Complete 3-Volume Set

SY/MAX PC Planning and Installation Guide
Model 400 Processor

Register Racks

Power Supplies

16-Point Digital Input Module

16-Point Digital Output Module

Local / Remote Interface

Local Interface Errata Sheet

RS-422/232 Dual Interface Converter Mm%

PowerlLogic Network Interface Module

L 4

SY/NET Network Interface Module
SY/LINK Network Interface Card for P
SY/NIEW Color Workstation

>
N
N

Q
o
&

L 4
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Appendix B - Routing in PowerLoglc Communications

B.1 General

The PowerLogic™ system requires the use of network route
statements for data communications over the SY/NET® local
area network. The purpose of this appendix is to provide the
basic informationneeded to utilize route statements in commu-
nicating to PowerLogic and related SY/MAX® devices via the
SY/NET® network. Additional information on the use of
routing can be found in the instruction bulletin for the SY/NET
Network Interface Module (30598-257-01).

B.2 Whatis Routing?

In many electrical distribution systems, data communications
to and from multiple devices are carried over the same set of
communication cables. This “cable sharing” greatly reduces
the number of cables needed; however, this introduces a new
problem: How todirectcommunications to aspecific devicein
the system. Thisproblem is solved by assigningeach deviceon
a network a unique device number (or address). A message
may then be sent along a defined path (orRoute) until itreaches
the device with the desired address.

gth of RS-485 Data

\'wﬁons is 10,000 Ft \

Route from System Display to CM #02:

to talk to one device that is several devices a®ay, efich device
encountered along the communication path included
in a route statement.

Routing, then, is the successive listing of these d @ as
they are encounteredina communication palig ords,

. 4

Theremainder of this appendix, discusses the'use of routing in
PowerLogic Systems 1,2, 3, and ersexamples of route
statements for each.

B.3 System 1 Royti ample

The most basic system
Circuit Monitors ( t

ves the connection of up to 16
PowerLogic System Display as
ystem Display may be mounted at

shown in FigurefB~
the equipment tiory or in a more accessible remote loca-
tion. The m@@ntin ation of the System Display does not

chan th the system.

isplay doesnothavea device address. Therefore,
tatement from the System Display to a Circuit
onlyrequires theaddress of the target Circuit Monitor,
in the example in Figure B-1.

4 sysTEM
4 DISPLAY

UP TO 16 CIRCUIT MONITORS
(Per Multidrop Channel)

002

System Display Address (none) —] |

CM Address

Figure B-1 - System 1 configuration - System Display and Circuit Monitors.
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NOTE:

NOTE:

When multiple CMs are daisy-chained together, only the address of the target O

CM need be included in the route statement.

The address switches on the back of the last CM daisy-chained to a communi- e
cations port must be set to 01. In the special case where only one CM i;

connected to a communications port, the CM address switches are set to
however,the CM’s logical addressis still01. Therefore, eventhoughthe aBdre
switches are physically set to 00, communications are routed to logical I
01. Figure B-2 illustrates this point. See section 4.1 for further explandtio,

instructions on setting the Circuit Monitor’s address switches. 0

i back of CM set to 00,
\ dress is still 01.
Qisplay to CM: 001

Route froﬁx
Syst &/ ddress (none)——|

Circui ito” Address

Figure B-2 configuration - System Display and Single Circuit Monitor.

%
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B.4 System 2 Routing Example

In System 2 a personal computer is used for remote communi- O
cations to Circuit Monitors. (See Figure B-4). The personal c
computer (PC) must contain a SY/LINK® Network Interface

Card and supporting software to enable remote monitoring of RS-422 Port

the CM’s. Unlike the System Display, the SY/LINK card is ™~

assigned a device address (from 1 to 99) which must always be SYALINK Network Interfgea Card

the first route in the route statement, preceded by a 0. For
example, if the SY/LINK card has been assigned the address
28, the first route in the route statement should be 028.

Network Pon/

port (called port 1) and the bottom port (male connector) is a

network port for connection to the SY/NET® network. Inthe ~ the RS-422portisac

The SY/LINK card has two (2) nine-pin communication ports.
(SeeFigure B-3). The top port (female connector) isanRS-422  Figure B-3 -SY/LIN, -422 and Network ports.
ed through the addisionof aroute

422 port (port 1) of the SY/LINK card. consists of the
'1'informs

card’s address precededbya ‘1°. The

card to direct communications out the

1). Figure B-4 shows sample route state-
S-422 port of a SY/LINK card to Circuit

system shown in Figure B-4, the CMs are attached to the RS- in the second % f the route statement. This route

All messages sent from the SY/LINK card default to the
network port unless otherwise specified in the software. Soft-
ware redirection of communications from the network port to

Total Length of RS-48
Communications is 10408

Customer's PC with
SY/LINK Card
(SY/LINK Address = 028)

P
@Aultidrop Channel)

Route from SY/LINK to CM #01: 028, 128, 001
Route from SY/LINK to CM #16: 028, 128, 016

SY/LINK Network Address ——J |

SY/LINK RS-422 Port
2 Circuit Monitor Address

igure B-4 - Routing for System 2 configuration from a PC equipped with a SY/LINK card to CMs.
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B.5 System 3 Routing Example

To incorporate both the System Display and personal com-
puter options, a PowerLogic™ Network Interface Module
(PNIM) must be used. (See Figure B-5). This device controls
data communications from the System Display and the PC to
avoid collisions that could occur if both devices attempted to
communicate to CM’s at the same instant.

The PNIM, like the SY/LINK Card, must be assigned a unique
address (from 1 to 99) which is used inroute statements. Also,
the PNIM has two (2) nine-pin communication ports. The top
portis referred to as port ‘0’ and the bottom as port ‘1°. The top
port is the only port to which CM’s may be connected,

therefore the System Display must be connected to port O

Since the PNIM has two RS-422 communication por@
1), the route statement must specify which port th t

Circuit Monitor is connected to. This is done by including a
route consisting of the address of the PNIM preced@ bya0
(since the CM is connected to port 0). Also, since the System
Display is connected to port 1 of the PN te statement
must indicate this by including a routSgonSi8tinglof the address
of the PNIM preceded by a 1 (sincg t em Display is
connected to port 1). Figure B-5 ple route state-
ments to CMs through a PNI

PNIM Address = 22

Total Length of RS-485 Data
Communications is 10,000 Ft

To Network Port/ RS

SY/LINK Card Customer's PC with
SY/LINK Card
(SY/LINK Address = 028)
UP TO 16 CIRCUIT MONITQRS
(Per Multidrop Channel) \
Rou Y/LINK to CM #01: 028, 022, 001
R fr Y/LINK to CM #16: 028, 022, 016
Network Address ——' I
Address (Port 0) )
\ isLit Monitor Address
Route from System Display to CM #01: 122, 022, 001
Route from System Display to CM #02: 122, 022, 002

System Display Address (none) ___] |

PNIM Address (Port 1)
PNIM Address (Port 0)

Circuit Monitor Address

Figure B-5 - Routing for System 3 configuration from PC and System Display to CMs.
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B.6 System 4 Routing Example

A SY/MAX® programmable logic controller (PLC) may be
added to a PowerLogic System 3 to create a System 4. The
addition of aPLC to the system enhances the control capability
of the power monitoring system. The PLC does not effect the
systemrouting,and itdoes notrequire any additional addresses
in the route statements. (The System Monitoring Software
(SSW-101) is an exception. Refer to the SSW-101 instruction
bulletin for more information). Figure B-6 shows sample route
statements for a System 4 configuration.

PNIM Address = 22

Customer’s PC with
SY/LINK Card
(SY/LINK Address = 028)

UP TO 16 CIRCUIT MONITORS
(Per Multidrop Channel) K

Route from SY/LI 028, 022, 001
Route from SY/ 028, 022, 016

SY/LINK Netwo S ———I |

PNIM Addres N@
Circuit Monit@r SS
‘
Routg(\(;tem Display to CM #01: 122, 022, 001
om

K stem Display to CM #02: 122, 022, 002
t isplay Address (none) ____.I |

NIMJAddress (Port 1)
Address (Port 0)
rcuit Monitor Address

® Figure B-6 - Routing for System 4 configuration.
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B.7 Additional Routing Examples
Multiple PNIMs

PNIMs may be added. Each PNIM may have up to 16 CMs
daisy-chained to its top port (port0). Figure B-7 shows sample
route statements for a system utilizing two PNIMs.

When more than 16 Circuits need to be monitored, additional O

Link #1 rovpoomogte- 000

Customer's PC with
SY/LINK Card
(SY/LINK Address = 028)

Link #2 Q
Route from SY/LINK to C \ink #1: 028, 025 001
Route from SY/LINK to C Link #2: 028, 030, 016

4
Route from Systz( 0 CM #01 on Link #1: 125, 025 001

Route from Sst&[)is yto CM #02 on Link #2: 125, 030, 002
@u e B-7 - System 3 with two PNIMs.



Modem Communications

Modem Communications require the use of two modems and
two signal conveters. The converters translate between the RS-
232 signal required by the modems and the RS-485/422 signal
used by PowerLogic and SY/MAX®. There are two types of
converters: a freestanding RS-232/485 converter called the
"Black Box", and a rack-mounted SY/MAX converter, the
CRM-601 (See Figure B-9). Though different in appearance,
the converters perform virtually identical functions.

The converters and modems are not addressable and do not
require routes in the route statement. Figure B-8 shows a
remote PC communicating to 16 Circuit Monitors via modem
communications.
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Figure B-9 shows a remote PC communicating
Monitors via modem communications. The
two PowerLogic Network Interface Modul¢
supporting 16 CMs. The rack-mounted CRMRg&(
used in place of the free-standing "Black Box" converter.

A standard SY/MAX Network Interface M8dule (CRM-510)

isrequired to complete communi@tions. The NIM must be set
up to communicate to the % Net-to-Net mode.
This involves conﬁguringIN andPort1 (theRS-
422 port) of the SY/LINK i il forfNet-to-Net operation. Also,
the NIM and the SY/LIN! Pmust have the same network

address. Figure B-9 Shgw! ple route statements for this
configuration.

Route from SY/LINK to CM #16:

Telephone Lines

Customer's PC with
SY/LINK Card
(SY/LINK Address = 028)

028,
028,

128, 001
128, 016

Figure B-8 - System 2 with Modem Communications.
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PNIM PNIM NIM CRM-601

30 25 28/ :

L 4
Port Configured \
Net-to-Net
Telephone Lines 0

Link #2

er's PC with
SY/LINK Card

SY/
(&lred Net-to-Net) (SY/LINK Address = 028)
:@m, 128, 025, 001
28, 128, 030, 016

and Modem Communications

Route from SY/LINK to CM #01 on Linkg#
Route from SY/LINK to CM #16 on Li




63210-200-01 Pa

CC-100 CAB-102, CAB-1 040

Appendix C - Communication Cable Pinouts

1 1 2 2

2 2 3 23

3 3 4 4

4 4 5 5

5 5 6 6

6:| 6 7 7

7 7 8 8
8 8 20 20
9 9 22

CAB-107
CAB-106, CAB-108 onitor
minal #

Black 1 21) White 1

White 2 (20) Green 2

Red 3 (23) Black 3

Green 4 @ (22) Red 4

5 5

6 E 6

7 7

Le

Shield (24) Shield———9





















