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WARNING notices as used in this instruction apply to hazards or unsafe practices that could result in
personal injury or death.

CAUTION notices apply to hazards or unsafe practices that could result in property damage.

NOTES highlight procedures and contain information that assists the operator in understanding the
information contained in this instruction.

WARNING

INSTRUCTION MANUALS

DO NOT INSTALL, MAINTAIN, OR OPERATE THIS EQUIPMENT WITHOUT READING, UNDERSTANDING,
AND FOLLOWING THE PROPER Elsag Bailey INSTRUCTIONS AND MANUALS; OTHERWISE, INJURY OR
DAMAGE MAY RESULT.

RADIO FREQUENCY INTERFERENCE

MOST ELECTRONIC EQUIPMENT IS INFLUENCED BY RADIO FREQUENCY INTERFERENCE (RFI). CAU-
TION SHOULD BE EXERCISED WITH REGARD TO THE USE OF PORTABLE COMMUNICATIONS EQUIP-
MENT IN THE AREA AROUND SUCH EQUIPMENT. PRUDENT PRACTICE DICTATES THAT SIGNS
SHOULD BE POSTED IN THE VICINITY OF THE EQUIPMENT CAUTIONING AGAINST THE USE OF POR-
TABLE COMMUNICATIONS EQUIPMENT.

POSSIBLE PROCESS UPSETS

MAINTENANCE MUST BE PERFORMED ONLY BY QUALIFIED PERSONNEL AND ONLY AFTER SECURING
EQUIPMENT CONTROLLED BY THIS PRODUCT. ADJUSTING OR REMOVING THIS PRODUCT WHILE IT IS
IN THE SYSTEM MAY UPSET THE PROCESS BEING CONTROLLED. SOME PROCESS UPSETS MAY
CAUSE INJURY OR DAMAGE.

AVERTISSEMENT

MANUELS D’OPERATION

NE PAS METTRE EN PLACE, REPARER OU FAIRE FONCTIONNER L'EQUIPEMENT SANS AVOIR LU,
COMPRIS ET SUIVI LES INSTRUCTIONS REGLEMENTAIRES DE Elsag Bailey . TOUTE NEGLIGENCE A
CET EGARD POURRAIT ETRE UNE CAUSE D’ACCIDENT OU DE DEFAILLANCE DU MATERIEL.

PERTURBATIONS PAR FREQUENCE RADIO

LA PLUPART DES EQUIPEMENTS ELECTRONIQUES SONT SENSIBLES AUX PERTURBATIONS PAR
FREQUENCE RADIO. DES PRECAUTIONS DEVRONT ETRE PRISES LORS DE L'UTILISATION DU MATE-
RIEL DE COMMUNICATION PORTATIF. LA PRUDENCE EXIGE QUE LES PRECAUTIONS A PRENDRE
DANS CE CAS SOIENT SIGNALEES AUX ENDROITS VOULUS DANS VOTRE USINE.

PERTURBATIONS DU PROCEDE

L'ENTRETIEN DOIT ETRE ASSURE PAR UNE PERSONNE QUALIFIEE EN CONSIDERANT L'ASPECT
SECURITAIRE DES EQUIPEMENTS CONTROLES PAR CE PRODUIT. L’AJUSTEMENT ET/OU L'EXTRAC-
TION DE CE PRODUIT PEUT OCCASIONNER DES A-COUPS AU PROCEDE CONTROLE LORSQU’IL EST
INSERE DANS UNE SYSTEME ACTIF. CES A-COUPS PEUVENT EGALEMENT OCCASIONNER DES
BLESSURES OU DES DOMMAGES MATEREILS.

NOTICE

The information contained in this document is subject to change without notice.

Elsag Bailey, its affiliates, employees, and agents, and the authors and contributors to this publication specif-
ically disclaim all liabilities and warranties, express and implied (including warranties of merchantability and
fitness for a particular purpose), for the accuracy, currency, completeness, and/or reliability of the information
contained herein and/or for the fitness for any particular use and/or for the performance of any material and/
or equipment selected in whole or part with the user of/or in reliance upon information contained herein.
Selection of materials and/or equipment is at the sole risk of the user of this publication.

This document contains proprietary information of Elsag Bailey, Elsag Bailey Process Automation, and
is issued in strict confidence. Its use, or reproduction for use, for the reverse engineering, development
or manufacture of hardware or software described herein is prohibited. No part of this document may be
photocopied or reproduced without the prior written consent of Elsag Bailey.




Preface

Plant Loop to Plant Loop Computer Interface (INPCIO2) enables
communication between a host computer and any node on the
INFI 90 Plant Loop. The interface consists of three modules,
the Plant Loop to Computer Transfer Module (INPCTO1), the
Bus Transfer Module (INBTMO1) and the Loop Interface Mod-
ule (INLIMOS3). The PCI is upwardly compatible to a Network 90
NCIUO2/03 and can be used as a direct replacement.

This instruction explains PCI features, specifications, and
operation. It also includes installation and troubleshooting
procedures for the interface.

The system engineer or technician using the INPCIO2 should
read and understand this instruction before installing the
interface modules. In addition, a complete understanding of
the INFI 90 system is beneficial to the user.
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List of Effective Pages

Total number of pages in this instruction is 50, consisting of the following:

Page No. Change Date
Preface Original
List of Effective Pages Original
iii through vii Original
1-1 through 1-6 Original
2-1 through 2-2 Original
3-1 through 3-11 Original
4-1 through 4-11 Original
5-1 through 5-3 Original
6-1 Original
7-1 Original
8-1 Original
A-1 through A-2 Original
B-1 through B-2 Original
C-1 Original
D-1 through D-2 Original

When an update is received, insert the latest changed pages and dispose of the super-
seded pages.

NOTE: On an update page, the changed text or table is indicated by a vertical bar in the outer mar-
gin of the page adjacent to the changed area. A changed figure is indicated by a vertical bar in the
outer margin next to the figure caption. The date the update was prepared will appear beside the
page number.
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Safety Summary

GENERAL
WARNINGS

SPECIFIC
WARNINGS

SPECIFIC
CAUTIONS

Equipment Environment
All components, whether in transportation, operation or storage
must be in a noncorrosive environment.

Electrical Shock Hazard During Maintenance
Disconnect power or take precautions to ensure that contact with
energized parts is avoided when servicing.

Special Handling
This module uses Electrostatic Sensitive Devices (ESD).

Disconnect power before installing dipshunts for slave modules on
the MMU backplane (slave expander bus). Failure to do so could
result in severe or fatal shock. (p. 3-10)

Ensure that the end marked J1 is connected to P1 on the NICLO1,
and J2 is connected to the LIM. Failure to do so could result in mod-
ule damage (see Figure D-1). (p. D-1)

Vi
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Sommaire de Sécurité

AVERTISSEMENT
D'ORDRE
GENERAL

AVERTISSEMENT
D'ORDRE
SPECIFIQUE

ATTENTION
D'ORDRE
SPECIFIQUE

Environment de I'equipement
Nes pas soumettre les composantes a une atmosphere corrosive
lors du transport, de I'entreposage ou de I'utilisation.

Risques de chocs electriques lor de I'entretien

S'assurer de debrancher I'alimentation ou de prende les precau-
tions necessaires a eviter tout contact avec des composants sours
tension lors de l'entretien.

Precautions de Manutention
Ce module contient des composantes sensibles aux decharges
electro-statiques.

Couper l'alimentation avant d'installer les dipshunts sur la plaque
arrlere du chassis de montage de modules (MMU). Toute negli-
gence a cet egard constitue un risque de choc pouvant entrainer
des blessures graves, voire moretlles (p. 3-10)

S'assuree que L'extremite identifiee par J1 est reliee a P1 du mod-
ule NICLO1 et que J2 est reliee au module LIM. Sinon, les nodules
pouiraient etre endommages (voir la figure D-1). (p. D-1).
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SECTION 1 - INTRODUCTION

OVERVIEW

The Plant Loop to Computer Interface (INPCIO2) enables a com-
puter to communicate with any node on the INFI 90 Plant Loop
through a RS-232-C interface or an optional IEEE-488 parallel
interface. Three modules make up the Plant Loop to Computer
Interface: the Plant Loop to Computer Transfer Module
(INPCTO1), the Bus Transfer Module (INBTMO1), and the Loop
Interface Module (INLIMO3). One optional module, the Parallel
Bus Slave (INPBSO1), is a General Purpose Interface Bus
(GPIB) providing parallel communication. Figure 1-1 shows the
PCI in a typical application.

< COMMUNICATION HIGHWAY (PLANT LOOP) >

COAX OR
TWINAX CABLE

NTCLOL < MODULE BUS >

NKLMO1

/_\/
INLIMO3 % INBTMO1 INPCTO1
%
DMA CABLE
NKTUO1
NTMFO1

RS-232-C

COMPUTER

TO0416A

Figure 1-1. Diagram of Plant Loop to Computer Interface within
the INFI 90 Hierarchy

OVERVIEW
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1-1



INTRODUCTION

Y.

INTENDED USER

Engineers and technicians should read this manual before
installing the modules and operating the PCI. DO NOT place
the PCI in operation before reading this instruction. You can
refer to the Table of Contents to find specific information after
the module is operating.

INTERFACE DESCRIPTION

The Plant Loop to Computer Interface enables a host computer
to communicate with any node on a Plant Loop. PCI software
enables the computer to acquire data, do process monitoring
and control (execute control algorithms), and carry out routine
system functions (security, time, configuration and tuning).

This interface is made up of three INFI 90 Communication
Modules. The Plant Loop to Computer Transfer Module pro-
vides two RS-232-C ports on the computer side of the inter-
face. The Loop Interface Module provides a serial interface on
the Plant Loop side. The Bus Transfer Module transfers infor-
mation from the Plant Loop to the Module Bus. An optional
interface module, the Parallel Bus Slave provides one
IEEE-488 parallel port.

Plant Loop to Computer Transfer Module (INPCT01)

This module processes incoming and outgoing computer com-
mands and messages, buffers data, and communicates with
the BTM on the module bus. The PCT is a double circuit board
module. It has a memory board and CPU board. The user
selects general operating characteristics, control commands
and point definitions through software configuration. Other
characteristics such as port data characteristics and options
are user-configured through dipswitches on the CPU board.

Bus Transfer Module (INBTM01)

The BTM is responsible for translating messages from the LIM
and placing them on the module bus. It also receives messages
from the PCT. It translates those messages and sends them to
the LIM through a direct memory access (DMA) cable.

Loop Interface Module (INLIMO3)

INTENDED USER

The LIM provides the communication link between the Plant
Loop and the PCT. It receives messages from Plant Loop nodes
and monitors loop status. The LIM forwards messages from
the loop to the PCT (though the BTM) via a direct memory
access (DMA) cable. Additionally, it receives messages from the
PCT (through the BTM) and sends them to the proper node on
the loop.

1-2
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INTRODUCTION

FEATURES

The Plant Loop to Computer Interface provides communication
between a host computer and INFI 90 Plant Loop. The modular
design of the interface modules, as with all INFI 90 modules,
allows for flexibility when creating a process management sys-
tem strategy.

The PCI gives the user up to 5,000 point definitions. The LIM/
BTM pair provides data security and integrity through
on-board diagnostics, module time checks and handshaking.
Interface firmware combined with PCT microprocessor based
hardware makes this interface a powerful control tool that the
user can configure for almost any application.

INSTRUCTION CONTENT

This document is divided into eight sections. Introduction
provides an overview of the individual modules of the PCI, a
list of related documents, glossary of terms and abbreviations,
and specifications. Description and Operation explains how
PCI communication occurs. Installation covers preliminary
module setup, physical installation and configuration. Operat-
ing Procedures explains faceplate LEDs, controls, and inter-
face operating modes. Troubleshooting explains how to
troubleshoot problems with the interface modules using error
codes and status byte information, and lists the corrective
action. Maintenance contains a maintenance schedule for the
slave module. Repair/Replacement Procedures explain how
to replace the PCI modules. Support Services explains the
customer training Bailey Controls Company provides and
information about ordering replacement parts.

HOW TO USE THIS MANUAL

Read this manual in sequence. It is important to become famil-
iar with the entire contents of this manual before using the
PCI. The organization of this manual enables the user to find
needed information quickly.

1. Read and do the steps in Section 3.

2. Read Section 4 thoroughly before powering up the inter-
face.

3. Refer to Section 5 if a problem occurs.

4. Refer to Section 6 for scheduled maintenance require-
ments.

5. Use Section 8 for a list of replacement parts and warranty
information.

FEATURES

[-E96-621A
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GLOSSARY OF TERMS AND ABBREVIATIONS

Term Definition

DCE Data Circuit-Terminating Equipment - The termination point of a communication cir-
cuit such as a line driver or modem.

DTE Data Terminal Equipment - End-user machine of a communication circuit such as a
terminal or computer.

Dipshunt A dual in-line package with shorting bars.

Module Bus The serial communication link between a process control module and other process
control modules.

Node Device(s) on the INFI 90/Network 90 Plant Loop, Superloop or INFI-NET (maximum
of 63 on Plant Loop, 250 on Superloop/INFI-NET). A node can be a Operator Inter-
face Station (OIS), a Process Control Unit (PCU) or Engineering Work Station (EWS)
in any combination.

PCI Plant Loop to Computer Interface (INPCI01/02) - A Plant Loop communication inter-
face that provides configuration and control of the Plant Loop through a host com-
puter.

PCU Process Control Unit - rack type industrial cabinet that contains master, slave and
communication modules, and their communication paths.

Plant Loop INFI 90 data communication highway with 63 node capacity.

RS-232-C One in a series of standards developed by the Electronics Industry Association (EIA)
that specifies what signals and voltages will be used to transmit data from DTE (com-
puter) to DCE (modem).

Slave Expander Bus | Parallel address/data bus between the master module and the slave.

XR Exception Report - A function block that reports a monitored point value when that
value changes and is polled by a communication or master module.

REFERENCE DOCUMENTS

The following documents provide additional information about
INPCIO2 support hardware and software.

Document Name Document Number
Enhanced CIU Programmer's Reference Manual I-E93-905-2
Function Code Application Manual I-E93-900-20
Loop Interface/Bus Interface Module (INLIMO3/ I-E96-611
INBIMO02)
Plant Loop to Computer Interface (INPCI01) I-E96-620
Site Prep and Planning I1-E93-900-5
Termination Unit Manual I-E93-911

GLOSSARY OF TERMS AND ABBREVIATIONS

1-4
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INTRODUCTION

SPECIFICATIONS
Ports 2 Full duplex serial data EIA standard RS-232-C Type Z
(A Bailey defined binary interchange)
One optional IEEE-488 Parallel
Memory
PCT UVROM: 128 kbytes
RAM: 512 kbytes
NVRAM: 8 kbytes
LIM RAM: 2 kbytes
ROM: 4 kbytes
BTM RAM: 32 kbytes

ROM: 16 kbytes

Power Requirements

PCT

LIM

BTM

+5 VDC at 6 amps; 30 watts nominal
+15 VDC at 37 mA; 0.55 watts nominal
-15 VDC at 18 mA; 0.27 watts nominal

+5 VDC at 2.0 amps: 10 watts nominal
+15 VDC at 80 mA; 1.2 watts nominal

+ 5 VDC at 1.0 amps; 5 watts nominal
+ 15 VDC at 150 mA; 2.25 watts nominal
- 15 VDC at 120 mA; 1.80 watts nominal

Communication Rates

50 to 19,200 baud (user-selectable)

Mounting

Occupies four slots in standard INFI 90 Module Mounting Unit (MMU).
Occupies five slots with the optional INPBSO01.

Environmental

Electromagnetic/Radio
Frequency Interference

Ambient Temperature

Relative Humidity

Values are not available at this time. Keep cabinet doors closed. Do not
use communication equipment any closer than two meters from the
cabinet.

0° to 70°C (32°F to 158°F)

0 to 95% up to 55°C (131°F) (non-condensing)
0 to 45% at 70°C (158°F) (non-condensing)

Altitude Sea level to 3 Km (1.86 miles)
Air Quality Non-corrosive
Certification All INPCI02 modules have been individually CSA certified for use as

process control equipment in an ordinary (non-hazardous)environment.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

SPECIFICATIONS

[-E96-621A
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NOMENCLATURE
Hardware Nomenclature
Communication Termination Module Cable NICLO1
NKLS04
Communication Termination Unit Cable NTCLO1
NKLS03
Field Termination Panel NFTPO1
Module Mounting Unit IEMMUO01/02
Multi-Function Controller Termination Module Cable | NIMFO1
NKTMO01
Multi-Function Controller Termination Unit Cable NTMFO1
NKTUO1
Termination Mounting Unit NTMUO01/02
NOMENCLATURE

1-6
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SECTION 2 - DESCRIPTION AND OPERATION

INTRODUCTION

The Plant Loop to Computer Interface (INPCIO2) enables a host
computer to interact with all nodes on an INFI 90 Plant Loop.
The Plant Loop is a unidirectional serial data highway that all
nodes (and other data users) share. The PCI provides an
RS-232-C serial interface and an optional IEEE-488 parallel
interface that links the Plant Loop to the host computer. This
section covers the functional operation of the modules that
make up the PCI.

INTERFACE OPERATION

The INPCIO2 consists of three modules:

+ Loop Interface Module (INLIMOS3)

« Bus Transfer Module (INBTMO1)

+ Plant Loop to Computer Transfer Module (INPCTO1)

The Parallel Bus Slave (INPBSO1) is an optional module that
provides parallel communication between the host computer
and the PCT. The PBS is an IEEE-488 compatible General Pur-
pose Interface Bus (GPIB) device. Modules making up the PCI
occupy four slots in the Module Mounting Unit (five when
using a PBS).

Loop Interface Module INLIMO3

The Loop Interface Module is the communication interface to
the Plant Loop. The LIM sends and receives messages from
other LIMs on the Plant Loop. LIMs can transmit and receive
messages simultaneously at any time. There is no loop master
or traffic director. LIM start-up/shutdown is localized requir-
ing no interaction with other LIMs on the loop. Each LIM
receives all incoming messages and transmits a new stream of
messages in a store and forward fashion to the next LIM.

The LIM can originate messages in its transmit buffer; how-
ever, messages usually come from the INBTMO1. The LIM com-
municates directly with the BTM. It has access to the BTM
memory through a direct memory access (DMA) cable. Besides
sending messages from the BTM, the LIM informs the BTM
when it successfully sends a message or discards a message
destined for off-line nodes. The LIM can count events and
errors (refer to Table 3-4 and 3-5) and display those counts on
the faceplate LEDs.

INTRODUCTION

[-E96-621A
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Bus Transfer Module INBTMO01

The Bus Transfer Module handles communication between the
LIM and PCT modules. It channels Plant Loop information to
local modules on the module bus. It also gathers data from the
Module Bus and prepares it for transmission by placing it in
the Plant Loop message format. The BTM places the formatted
message in a 512 byte circular transmit buffer and sends an
interrupt request to the LIM. The message moves into the LIM
transmit buffer when it is free. If message transmission is suc-
cessful, the LIM informs the BTM that the message was sent.

In the unlikely event of a message error, the BTM responds
with message retries up to 127 times. If transmission is unsuc-
cessful after 127 retries, the destination node is marked
off-line. When the node is marked off-line, the LIM informs the
BTM that further communications with that destination must
be deferred until it responds normally.

The LIM and BTM maintain handshakes so that each can tell if
the other is operational. There are timers associated with both
modules that are set by one module and reset by the other. If
the module responsible for reset finds the timer already reset,
it is assumed that the other module failed.

Plant Loop to Computer Transfer Module INPCTO1

INTERFACE OPERATION

The PCT provides the electronics needed to direct the operation
of the interface. It handles all communication with the host
computer through an RS-232-C serial communication port and
communicates directly with the BTM over the module bus.
When communicating through the serial port, the PCT acts as
Data Circuit-Terminating Equipment (DCE).

The PCT has enough memory that it can store up to 5,000
point definitions. INPCIO2 firmware enables the host computer
to issue commands for data acquisition, process monitoring
and control, and system functions (security, time and configu-
ration control). The PCT maintains the point table and inter-
prets commands coming from the host computer. Thus, it
directs all interaction between the computer and the Plant
Loop.

2-2
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SECTION 3 - INSTALLATION

INTRODUCTION

This section explains how to prepare the Plant Loop to Com-
puter Interface (INPCIO2) modules for installation. It covers
handling procedures, switch settings for each module, termi-
nation unit/module and cable, and module installation. DO
NOT attempt to operate the PCI before reading and completing
the steps in this section.

SPECIAL HANDLING

The interface modules use CMOS devices. Follow the special
handling procedures below:

NOTE: Always use Bailey's Field Static Kit (P/N 198385A2 - con-
sists of wrist strap, ground cord assembly, and alligator clip) when
working with modules. The kit is designed to connect a technician
and the static dissipative work surface to the same ground point to
prevent damage to the modules by electrostatic discharge.

1. Keep the modules in the special anti-static bag until you
are ready to install them in the system. Save the bag for future
use.

2. Ground the anti-static bag before opening.

3. Verify that all devices connected to the modules are prop-
erly grounded before using them.

4. Avoid touching the circuitry when handling the modules.

UNPACKING AND INSPECTION

1. Examine the modules immediately to verify that no damage
has occurred in transit.

2. Notify the nearest Bailey Controls Sales Office of any dam-
age.

3. File a claim for any damage with the transportation com-
pany that handled the shipment.

4. Use the original packing material and/or container to store
the modules.

5. Store the modules in an environment of good air quality,
and free from temperature and moisture extremes.

INTRODUCTION

[-E96-621A
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INPCTO1 SWITCH SETTINGS

The INPCTO1 consists of two circuit boards, a memory board
and a CPU board. The memory board has no user-configurable
operating options. The CPU board has three dipswitches that
set the module operating characteristics. These switches pro-
vide the means of establishing I/O functions, serial port com-
munication rate, and port address. Figure 3-1 shows the
dipswitch locations on the CPU board.

NOTE: Jumpers J1 through J3 are factory set. Do not change the
jumper settings.

JUMPERS
J1,J2,33
%j :D J .]'2 13 P1
P3
STOP SW2 —a-:[@ u72 u73 u75 [
7*‘:@ 12345678 |[ 12345678 12345
RESET SW1 HREREEER | | BEEEEREE SRR -~
%j :E’ OPEN OPEN OPEN
a OPTION BAUD RATE DIAGNOSTICS
SWITCH SWITCH SWITCH T00387A

Figure 3-1. Switch Locations on the PCT (CPU Board)

Option Switch (U72)

U72 is an eight position dipswitch that determines the operat-
ing options of the module. Table 3-1 lists the U72 option set-
tings. Record the U72 settings in the space provided.

Serial Port Communication Rate (U73)

U738 is an eight pole dipswitch that sets the serial port commu-
nication rate. The communication rate directly affects data
throughput. Refer to Tables 3-2 for communication rates.
Record the U73 setting in the space provided.

INPCTO1 SWITCH SETTINGS
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Table 3-1. Option Switch (U72) Settings

1

Position |Setting Function User Setting

1 0 ROM checksumming enabled

1 ROM checksumming disabled

Ports 0 and 1 data characteristics.
2/3 0/0 8 data bits, 1 stop bit, no parity
0/1 8 data bits, 1 stop bit, even parity
1/0 8 data bits, 1 stop bit, odd parity
1/1 8 data bits, 2 stop bit, no parity

4 0 Port 1 option serial port to host

1 Port 1 utility option?
5 0 Modem password protection disabled
1 Modem password protection enabled
6 0 Port addressing mode disabled
1 Port addressing mode enabled®
7 0 Checksumming option disabled
1 Checksumming option enabled®
8 NA This dipswitch position is undefined.
NOTES:
1. 0=Closed (on)
1 = Open (off)

2. If this option is selected, port 1 data characteristics are automatically set to 8 data bits, 1 stop bit, no parity. Otherwise, port 1 data
characteristics are set by dipswitch positions 2/3.

3. When this option is enabled, the PCT will expect all commands from the host to send the port address selected on dipswitch U75 as the
first character of each command.

4. When this option is enabled, the PCT will expect all commands from the host to include a checksum byte as the last character before
the carriage return. The PCT includes a checksum in each reply.

Table 3-2. Serial Port Communication Rate (U73)

Switch Position User Setting
Port 0 Port 1
1 2 3 4 5 6 7 8

Baud Rate Port 0

o
o
=3
=

50

75

110

134.5

150

300

600

1200

1800

2000

2400

3600

4800

7200

9600

Rrlolr|lo|lr|o|r|lo|lr|lolr|lolr|olr|o|r
Rrlr|olo|lr|r|lo|lOo|rRr|rR|lolo|lr|r|olo|N
RlRr|kr Rr|lo|lo|lo|o|r|rR|rR|lr|lojlo|lo|o|w
RlRrPIRP|P|RP|RPIRPo|lololo|lo|lo|o|o|s
Rrlolr|lo|lr|lo|r|lo|lr|lolr|lolr|olr|o|luo
Rrlr|lolo|lr|r|lo|lo|r|r|lolo|lr|r|lojlo|lo
RlRr|kPr Rr|lo|lo|lo|o|rR|kR|FR|lr|lojlo|o|o|~
RrlrRrFPIP|P|IRP|PIRPo|loololo|lo|o|o]|w®

19200

0 = Closed (on)
1 = Open (off)

INPCTO1 SWITCH SETTINGS
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Port Address (U75)

Dipswitch U75 sets the port address of the PCI. To use the port
address enable the port addressing mode (U72, position 6). Use
the port addressing mode if more than one PCI is connected to
the RS-232-C communication port of the host computer. The
computer communicates with an interface by preceding a com-
mand with the port address of the PCI. Only the PCI with the
corresponding port address can respond; other PCls will ignore
the command. Valid port addresses are O through 31. Table
3-3 shows examples of switch settings for the port address.
Record the port address in the space provided.

Table 3-3. U75 PCT Port Address

EXAMPLE SETTINGS

Address Switch Position 1 2 3 4 5
Example Binary Value 16 8 4 2 1
0 0 0 0 0 0

9 0 1 0 0 1

26 1 1 0 1 0

USER SETTING (U75)

User Switch Position 1 2 3 4 5
Address Binary Value 16 8 4 2 1

0 = Closed (on)
1 = Open (off)

INLIMO3 SWITCH SETTINGS

The Loop Interface Module (INLIMO3), shown in Figure 3-2,
has two user-configurable dipswitches: Event/Error Counter
Address Switch SW1 and Address Switch SW2. Tables 3-4
and 3-5 list the switch settings for the Event and Error
Counters. The LIM faceplate LEDs display the contents of the
event/error counters. Switch SW2 poles 1 and 2 are CLOSED
for normal operation. Refer to Table 3-6 for SW2 settings. The
LIM can have any address from 1 to 63.

INLIMO3 SWITCH SETTINGS
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S1
EVENT/ERROR
_ COUNTER ADDRESS
min
=Ry -
. B
12345678 P3
L TO] | e Hs e
12345678 [:::
= £ Begoge
= oY =
P4 CONNECTOR S2
RIBBON CABLE NODE ADDRESS

ATTACHES HERE

EDGE
CONNECTORS

TO0403A

Figure 3-2. LIM Switch Locations

Table 3-4. LIM Event Counter Addresses (SW1)

Counter Hex Switch Position D it U Setii
Address |Address |1 2 3 4 5 6 7 8 escription ser setling

48 30 1 1 0 0 0 O |Total messages transmitted, including
forwarding.

49 31 Transmit retries.

50 32 Composite BTM Receive/Transmit, 4
bits each. Receive is viewed at the top
LED.

51 33 0 01 1 0 0 1 1 |MessagestakenfromtheBTM transmit
buffer.

52 34 0 01 1 0 1 O O |MessagesstoredinBTM receive
buffer.

53 35 0 01 1 0 1 O 1| InterruptRequests (IRQs) sent by
BTM.

54 36 0 01 1 0 1 1 O |High Priority (HP) messages transmit-
ted.

55 37 0 01 1 0 1 1 1 |High Priority messages received.

56 38 0 01 1 1 0 O 0|Commandsissuedbythe BTM.

57 39 0 01 1 1 0 0 1|MissedBTM transmitrequests.

58 3A 0 01 1 1 0 1 O |SpuriousNon-Maskable Interrupts
(NMI) caused by address present.

59 3B 0 01 1 1 0 1 1|HEY (requestforan interrupt; gener-
ated by BTM) message sent.

60 3C 0 01 1 1 1 0 O |Messagesdiscardedwhen the destina-
tion is off-line.

61 3D HEY time expirations.

62 3E Passes through the IDLE level (2 bytes
wide).

0 = Closed (on)

1 = Open (off)

INLIMO3 SWITCH SETTINGS
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Table 3-5. LIM Error Counter Addresses (SW1)
Egggse; A dgz(ss 1 28w;tch4 Pc;smc;n - Description User Setting
64 40 01 0 0O0O0TO Composite error count developed
every handshake period - the summa-
tion of all other error counters.
65 41 0 1 0 0 0 0 O 1 |UnresolvedNMI interrupts.
66 42 0 1 0 0 0 0 1 O |Unresolved IRQ interrupts.
67 43 0 1 0 0 0 0 1 1 |Unresolved timer interrupts.
68 44 0 1 0 0 0 1 O O |Queueoverflow message losses.
69 45 0 1 0 0 01 0 1| Checksum failures.
70 46 0 1 0 0 0 1 1 O |Unresolved BTM IRQs.
71 47 0 1 0 0 0 1 1 1| Sequenceerrors.
72 48 0 1 0 01 0 0 O|Header CRC/OVRN errors.
73 49 0 1 0 01 0 0 1| DataCRC/OVRN errors.
74 4A 0 1 0 0 1 0 1 O |Messagesdevelopingdata CRC
errors on route to destination.
75 4B 0 1 0 01 0 1 1| Transmission failures.
76 4Cc 0 1 0 0 1 1 0 O |Watchdog timer expirations.
77 4D 0 1 0 01 1 0 1 |Datalengtherrors.
78 4E 0 1 0 01 1 1 O/ Loop-1Receive(RCV) ailure.
79 4F 0 1 0 01 1 1 1| Loop-2Receive failures.
80 50 0 1 01 0 0 O O/|Loop-1Transmit(TX) failure.
81 51 0 1 01 0 0 0O 1|Loop-2Transmitfailures.
0 = Closed (on)
1 = Open (off)

Table 3-6. LIM Node Address Setting (SW2)

EXAMPLE SETTINGS
Address Switch Position 1 2 3 4 5
Example Binary Value 16 8 4 2 1
1 0 0 0 1
9 1 0 0 1
26 1 0 1 0
USER SETTING (SW2)
User Switch Position 1 2 3 4 5
Address Binary Value 16 8 4 2 1

0 = Closed (on)
1 = Open (off)

INLIMO3 SWITCH SETTINGS
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INBTMO1 SWITCH SETTINGS

The Bus Transfer Module (INBTMO1), shown in Figure 3-3, has
one user-configured dipswitch (SW1). SW1 enables module
diagnostics. Refer to Table 3-7 and set SW1 for normal
operation.

P1

o
EDGE
e P3| CONNECTORS
— [
O
RESET P—
swww**:@ ]
g i P2
S
- Swi
OPTION SWITCH T00401A

Figure 3-3. BTM Switch (SW1) Location

Table 3-7. BTM Options (SW1)

Switch Position
2 3 4 5
0 O O O |Normal operation.

Function User Setting

0 0 1 0 |[Normal BTM operation without catastrophic error checking (for
Test Purposes ONLY).

0 0O 1 0 O |RAMtestmode. IfStatus LED turns red, the module has failed
the test.

0 O 1 1 0 |[ROM testmode. If Status LED turns red, the module has
failed the test.

0 1 0 0 O |Execute Interrupt Request (IRQ) LIM handshake diagnostic.
Used in combination with the LIM off-line diagnostics.

0 = Closed (on)
1 = Open (off)

INBTMO1 SWITCH SETTINGS
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INPBSO01 SWITCH SETTINGS

The INPBSO1 is an optional board that has two user-configured
dipswitches (SW1 and SW2), shown in Figure 3-4. SW1 sets
the PBS device number on the General Purpose Interface Bus
(GPIB). The PBS can have a device number of O through 15.
Refer to Table 3-8, select a device number and record the set-
ting in the space provided. SW2 sets PBS slave expander bus
address (0 to 63). Table 3-9 lists example settings of the slave
expander bus address. Record the PBS slave expander bus

address in the space provided.

=1 [
Rl o1
mMSB LSB EDGE
12345678 p3 | CONNECTORS
OPEN
1234 Sw2
B
OPEN
%] — swi P2
= TO0415A
Figure 3-4. PBS Switch Locations
Table 3-8. SW1 PBS Device Number
EXAMPLE SETTINGS
Example Switch Position 1 2 3 4
Device Number |Binary Value 8 4 2 1
0 0 0 0 0
1 0 0 0 1
15 1 0 1 0
USER SETTING (SW1)
User Switch Position 1 2 3 4
Device Number | Binary Value 8 4 2 1

0 = Closed (on)
1 = Open (off)

INPBS01 SWITCH SETTINGS
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Table 3-9. SW2 PBS Slave Expander Bus Address

EXAMPLE SETTINGS

Example | Switch Position 1 2 3 4 5 6 7 8
Address | Binary Value 128 64 32 16 8 4 2 1
0 o o o o o o o0 o

16 o 0 o 1 0 0O 0 ©

63 0O 0 O 1 1 1 1 1

USER SETTING (SW2)

User Switch Position 1 2 3 4
Address | Binary Value 128 64 32 16 8 4 2 1

ol
o
~
©

0 = Closed (on)
1 = Open (off)

TERMINATION UNIT (MODULE) CONFIGURATION AND INSTALLATION

Two of the interface modules (INLIMO3, INPCTO1) require ter-
mination. The INPCTO1l terminates with the NTMFOl or
NIMFO1. The IMF/TMF dipshunts select the RS-232-C signals
required for various applications. The INLIMO3 terminates with
the NTCLO1 or NICLO1. Set the jumpers on the ICL/TCL to
operate with the type of cable that connects the Plant Loop.
Appendices A, B, C, and D contain disphunt and jumper con-
figuration information. Refer to the Termination Unit Manual,
[-E93-911, for complete information about installing the termi-
nation unit/module.

INSTALLING THE INTERFACE MODULES

If the switch settings on the interface modules are complete,
they are ready to be installed in the Module Mounting Unit
(MMU).

TERMINATION UNIT (MODULE) CONFIGURATION AND INSTALLATION

[-E96-621A
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Installing the INPCTO1

WARNING

AVERTISSEMENT

To install the PCT:

1. Verify the PCT slot assignment in the MMU.

Disconnect power before installing dipshunts for slave mod-
ules on the MMU backplane (slave expander bus). Failure to do
so could result in severe or fatal shock.

Couper l'alimentation avant d'installer les dipshunts sur la

plaque arrlere du chassis de montage de modules (MMU).
Toute negligence a cet egard constitue un risque de choc pou-

vant entrainer des blessures graves, voire moretlles.

2. Attach the hooded end of the cable (NTKUO1l for the
NTMFO1; NKTMO1 for the NIMFO1) to the MMU backplane
cable connector opening for the PCT. The other end of the cable
attaches to the termination unit or backplane of the Termina-
tion Mounting Unit (NTMUO1).

3. Guide the top and bottom edges of the circuit card along
the top and bottom rails of MMU.

4. Slide the module into the slot; push the module until the
front panel is flush with the top and bottom of the MMU frame.

5. Turn the two captive latches a half turn to lock the module
in place.

Installing the INLIMO3 and INBTMO01

The LIM and BTM should be installed as a pair in adjacent
slots. To install the LIM/BTM:

1. Verify the MMU slot assignments for the modules.

2. Attach the hooded end of the cable (NKLSO3 for NTCLO1;
NKLSO04 for the NICLO1) to the MMU backplane cable connec-
tor opening for the LIM. The other end of the cable attaches to
the termination unit or TMU backplane.

3. Connect one end of the Bailey supplied ribbon cable (DMA
cable) to the P4 connector on the LIM. Connect the other end of
the DMA cable to the P4 connector on the BTM (see Figures
3-2 and 3-3).

4. Guide the top and bottom edges of both circuit cards along
the top and bottom rails of adjacent slots in the MMU.

INSTALLING THE INTERFACE MODULES
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5. Slide the modules into the slot; push the modules until the
front panels are flush with the top and bottom of the MMU
frame.

6. Turn the two captive latches a half turn to lock the module
in place.

Installing the INPBS01

To install the INPBSO1:

1. Verify the MMU slot assignment for the PBS.

2. Attach the hooded end of the NKPBO1 cable to the MMU
backplane cable connector opening for the PBS. The other end
of the cable attaches to the computer using the parallel inter-

face.

3. Guide the top and bottom edges of the circuit card along
the top and bottom rails of MMU.

4. Slide the module into the slot; push the module until the
front panel is flush with the top and bottom of the MMU frame.

5. Turn the two captive latches a half turn to lock the module
in place.

INSTALLING THE INTERFACE MODULES

[-E96-621A
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SECTION 4 - OPERATING PROCEDURES

INTRODUCTION

This section explains how to place the INPCIO2 in operation. It
covers the use of faceplate LEDs and controls, modes of opera-

tion, security functions and use of the utilities terminal.

PLANT LOOP TO COMPUTER TRANSFER MODULE LEDs AND CONTROLS

The faceplate of the PCT has the following components (see Fig-

ure 4-1):
1. Status LED
2. 8 CPU LEDs
3. 2 Memory Status LEDs
4. Stop pushbutton
5. Reset pushbutton
INPCTO1
STATUS LED —
: MEM
3
2 cPU
6
7
8
O sTOP
RESET _ |, o
PUSHBUTTON
TO0414A

Figure 4-1. PCT Faceplate LEDs and Controls

INTRODUCTION

[-E96-621A
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Status LED

The Status LED is a red/green LED that displays the operating
status of the PCT. It has three possible states. Table 4-1 lists
the meaning of the status LED states. Refer to Section 5 for
corrective action if the status LED indicates that an operating
error exists.

Table 4-1. PCT Status LED States

LED State Meaning
Off No power to the PCT.
Solid Green The PCT is in the EXECUTE Mode.

Solid Red The PCT diagnostics detect a hardware failure or
configuration problem. CPU LEDs display an error

code when the status LED is red.

CPU LEDs

During normal operation, the CPU LEDs keep a count of the
commands and replies that pass through the PCT. If a commu-
nication error occurs, these LEDs display an error code and
the Status LED turns RED. Refer to Table 5-1 for a list of CPU
LED error codes and corrective action.

Memory LEDs

There are two Memory LEDs. The MEM LED 2 is on while the
module is correcting single bit errors. Both LEDs are on when a
two-bit error or a complete memory failure occurs.

Stop Pushbutton

Push the stop pushbutton and wait for the status LED to turn
red before removing a PCT from the Module Mounting Unit.
Using the stop pushbutton allows any NVM write in progress to
complete before the module halts operation.

Reset Pushbutton

Pressing the reset pushbutton causes:
1. Restoration of PCT to power-up values after a halt.

2. Recovery from an operator-initiated stop or a module
time-out.

PLANT LOOP TO COMPUTER TRANSFER MODULE LEDs AND CONTROLS
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LOOP INTERFACE MODULE LEDs

There are eight LEDs on the LIM faceplate (see Figure 4-2).
These LEDs display the contents of event and error counters,
and pass/fail information when on-board diagnostics are run
(refer to Tables 3-4 and 3-5 for a list of event and error counter

codes).
9

INLIMO3

ONO D WN R

(1)

TO0399A

Figure 4-2. LIM Faceplate LEDs

BUS TRANSFER MODULE LED

The Bus Transfer Module has one red/green LED that displays
the module's operating condition (see Figure 4-3). The BTM
Status LED has three possible states. Refer to Table 4-2 for
BTM Status LED states and their meaning. Section 5 explains

the corrective action to take if the Status LED displays a BTM
hardware failure.

LOOP INTERFACE MODULE LEDs
4-3
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9

INBTMO1

STATUS LED O

(1)

T00413A

Figure 4-3. BTM Faceplate LEDs

Table 4-2. BTM Status LEDs States

LED States Meaning
Off No power to the BTM.
Solid Green Normal operation.
Solid Red BTM hardware failure.

MODES OF OPERATION

The Plant Loop to Computer Interface has two modes of opera-
tion: Execute, and Error.

MODES OF OPERATION
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Execute Mode

This mode applies to the INPCTO1 module and is the normal
mode of operation for the PCI. In the execute mode, the host
computer and the INFI 90 Plant Loop interact through the PCI.
PCI firmware and software allows the user to configure the
interface modules through the host computer. Refer to the
Function Code Applications Manual (I-E93-900-20) and the
Enhanced CIU Programmers Reference Manual (I-E93-905-2)
for more information about interface configuration. The PCT
can request exception reports (XRs), collect XRs, exercise con-
trol, allow the operator to adjust tunable module specifica-
tions, configure modules on the Plant Loop and do routine
system security functions.

Error Mode

The PCT enters this mode if the built-in system diagnostics
detect a hardware or execution error. If the PCT detects an
error, the module halts and displays an error code on the CPU
LEDs. Refer to Section 5 for corrective action when the PCT
enters the error mode.

SECURITY FUNCTIONS

The PCT performs both hardware and software security checks
to insure module integrity.

Hardware Checks

The PCT does the following hardware checks:

1. Error Detection and Correction - Detects single bit and
double bit errors in the dynamic RAM. Corrects single bit
errors; halts PCT operation on double bit errors.

2. Illegal Address Detection - Detecting an illegal address
generates a bus error and the PCT halts operation.

3. Machine Fault Timer - The microprocessor updates this
timer. A machine fault timeout halts module operation.

Software Checks

The PCT does the following software checks:

1. Module Diagnostics - Module diagnostics execute auto-
matically on system power up. PCT faceplate LEDs display
error conditions if the diagnostic tests fail, the PCT status LED
goes red, and the PCT halts.

2. ROM Checksum Check - This test verifies checksums of
the UVROM. Discrepancies cause the PCT Status LED to go
solid red and PCT operation halts.

SECURITY FUNCTIONS

[-E96-621A
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Utilities

The utilities menu shown in Figure 4-4 is available to the user
by attaching a diagnostic monitor to port 1. Enable this option
through the PCT dipswitches. To use the INPCTO1 utilities:

UTILITIES MENU, PCT01/LSM02 REVISION E_O

COPYRIGHT (C) 1990 BAILEY CONTROLS COMPANY

1 TALK90 2 DEFINE PASSWORDS
3 COMMAND/REPLIES 4 STATISTICS

5 MONITOR MODE 6 — DEBUG MESSAGES
7 — READ MEMORY 8 — CPU UTILILZATION

9

MESSAGE RATES T

TIMESYNC ACCURACY

SELECT OPTION:
T00412A

Figure 4-4. Utilities Menu

Select Item 1 - TALK90

1. A menu of all CIU commands appear on the screen (see
Figure 4-5).

2. The first command must be the CIU RESTART command to
put the PCI on-line. To execute this command, select com-
mand 19 from the TALK90 menu. Enter the following values
for questions asked:

KEY -0

WATCHDOG - 0

OPTIONS - 10

REPLY DELAY -0
INTERRUPT INTERVAL - O

SECURITY FUNCTIONS

4-6
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OPERATING PROCEDURES

55
58
61
99

ESTABLISH POINT 2 ESTABLISH REPORT 3 OUTPUT MISCELLANEOUS
CONNECT POINT LIST 5 DISCONNECT PNT LEIST 6 READ VALUE LIST

READ STATUS LIST 8 READ EXCEPTIONS 10 REREAD

READ STN GROUP 56 OUTPUT STN VALUE 57 OUTPUT STN GROUP
READ COMMAND EXCEPT 59 OUTPUT STN REPORT 60 SET SYS DATE/TIME
DEFINE SYS NODES 97 REPEAT LAST COMMAND 98 BUILD A COMMAND

EXIT

SELECT COMMAND:

TALK90 COMMAND MENU

TO0411A

Figure 4-5. TALK90 Command Menu

Refer to the CIU Programmers Reference Manual for an expla-
nation of the fields shown in Figure 4-5. If the hardware is
functioning properly, the interface should return a reply code
of 0 followed by the node address and a spare byte as follows:

3.

CIU RESPONSE—> 0
NO ERROR

PCU NUMBER: 3
SPARE: 0

<RET> TO CONTINUE

NOTES:
1. 1. The number displayed should be equal to the LIM address
switch setting.

2. 2. |Ifthe interface response is other than 0, the PCT is not set
up properly. Check the password protection switch, port characteris-
tics and communication rate.

The CPU LEDs on the PCT will display the count of mes-

sages sent and received. The LIM should then go on-line and

the

interface will be able to communicate to Plant Loop nodes.

The interface will reset itself, and the system menu will reap-
pear on the diagnostic terminal.

SECURITY FUNCTIONS
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OPERATING PROCEDURES

Y.

SECURITY FUNCTIONS

4. Use any of the available commands on the TALK90 menu to
check the system.

Select Item 2 - Define passwords
1. The terminal reads:

Password Undefined!
Defining New Password (Y/N)?

2. If a password has been defined the terminal screen displays
the current password.

3. If the response is - Yes - the terminal reads:

INPUT 8 HEXADECIMAL PASSWORD
BYTES, EXAMPLE

? BB CC DD EE FF 11 22 33 <RETURN>

4. If the response is - No - the terminal returns to the Utilities
Menu (Figure 4-4).

NOTE: This option defines the password for the PCT ports. To use
this feature, the password protection option (U73 dipswitch, position
5) on the PCT must be enabled.

Select Item 3 - Command/Replies

Figure 4-6 shows an example of a RESTART command fol-
lowed by a DEMAND MODULE STATUS command. The
Enhanced CIU Programmers Reference Manual explains how
to use this information.

1. This feature toggles on and off by pressing the - 3 - key.

2. If on: This causes the interface to echo computer com-
mands and replies in hexadecimal format on the terminal.
Commands on the serial port are preceded by a CS, replies on
the serial port are preceded by a RS. Commands on the parallel
port are preceded by a CP, replies on the parallel port are pre-
ceded by a RP.

3. If off: No echoing of commands and replies occurs.

NOTE: This option slows PCI response time and should be off when
not in use.

4-8
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OPERATING PROCEDURES

Ccs 13 00 00 0A 00 00 1D 0D
RS 00 05 00 05 0D

Cs 1B 1B 00 00 32 00 00 4D 0D
RS 00 El 00 80 00 61 0D

TO0410A

Figure 4-6. RESTART/DEMAND MODULE STATUS
Commands/Replies

Select Item 4 - Statistics

This option displays exception report statistics the PCI receives
from the Plant Loop.

1. Selecting this option displays the menu shown in Figure
4-7. Displays update every two seconds.

2. Hit any key to return to the Utilities Menu.
Select Item 5 - Monitor Mode
1. This option toggles on and off by pressing the - 5 - key.

2. If on: Monitor Mode disables any control command from
the terminal or the host computer.

The terminal or host computer can only monitor data.

3. If off: the monitor mode is disabled.

SECURITY FUNCTIONS
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OPERATING PROCEDURES

Y.

SECURITY FUNCTIONS

INPUT BUFFER AT 12% CAPACITY, CONTAINING 34 MESSAGES

CURRENT AVERAGE

XRP TYPE TOTAL RATE RATE

DIGITAL 123 12/SEC 34/SEC
ANALOG 1234 56/SEC 78/SEC
STATION 12345 9/SEC 10/SEC
MODULE 6789 11/SEC 12/SEC
RCM 123 13/SEC 14/SEC

TO0409A

Figure 4-7. Plant Loop Statistics

Select Item 6 - Debug messages

This option displays encoded messages that are useful only to
qualified Bailey personnel.

Select Item 7 - Read memory

This option displays the PCI memory and is useful only to
qualified Bailey personnel.

Select Item 8 - CPU utilization

This option displays the CPU utilization for each PCI task and
is useful only to qualified Bailey personnel.

Select Item 9 - Message rates

This option allows the operator to tune the rates of the estab-
lish and disconnect Plant Loop messages sent by the PCI so
that they have a minimal affect on Plant Loop traffic.

1. The menu shown in Figure 4-8 appears on the terminal
screen.

2. Selecting: 1—> Establishes displays the current rate and a
prompts the operator to enter a new rate. This option sets the
rate the PCI establishes points to PCUs. The default rate is 5
point per second per PCU.

4-10
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OPERATING PROCEDURES

MESSAGE RATE ADJUSTMENT MENU

1 — ESTABLISHES

2

DISCONNECTS

3——=QuUIT

SELECT OPTION:

TO0408A

Figure 4-8. Message Rate Adjustment Menu

3. Selecting: 2—> Disconnects displays the current rate and
prompts the operator to enter a newrate. This option sets the
rate the PCI disconnects points and the number of disconnects
packed per message. The default setting is one message every
two seconds with 20 disconnects per message.

Select Item T - TimeSync accuracy
This option sets the accuracy of the Plant Loop time synchro-
nization message output by the PCT as a result of the SET
SYSTEM DATE AND TIME command. Selecting this option dis-
plays the current time synchronization accuracy and prompts
the operator to enter a new rating. The rating indicates the
accuracy (lack of drift) of the host's clock device where:

0 = no clock (lowest accuracy rating)

3 = default

6 = Low accuracy battery-backed clock

9 = high accuracy battery-backed clock

12 = satellite clock (highest accuracy rating)

SECURITY FUNCTIONS
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SECTION 5 - TROUBLESHOOTING

INTRODUCTION

If errors occur while the interface is operating, the CPU LEDs
on the PCT faceplate display error codes. Table 5-1 below lists
the error codes and corrective action. The PCT displays error
codes only when it is halted. Five status bytes provide infor-
mation about Plant Loop to Computer Transfer Module status.
Refer to the Enhanced CIU Programmer's Reference Manual for
a list of module status bytes and their meaning.

Table 5-1. PCT CPU Codes

Meaning

Corrective Action

An error affecting the NVM check-
sum has occurred.

Reset PCT dipswitch U72 position 7.

A bad status message for a slave
module was received on the slave
expander bus (wrong type of slave or
slave not responding).

Check slave module switch settings,
termination unit dipshunt configura-
tion and specifications of applicable
function codes.

0 00 1O An error occured during PCT write to | Check configuration. Correct any
NVM. faulty values. Place the PCT in exe-
cute.
BTM not responding. Replace the BTM.
ROM checksum error. Reset the PCT.
A fault in either the CPU or MEM Replace the PCT.
boards exists.
0 01 10 An addressing error occurred on Check slave addresses and correct
internal microprocessor address bus. | any errors. If no addressing errors
are found, slave expander bus or
module bus have failed. Contact
Bailey Controls Company.
0 01 10 Attempt to execute an illegal proces- | None.
sor instruction.
0 01 10 A divide by 0 or CHK instruction was | None.
expected.
TRAP instruction was executed. None.
111 The PCT has stopped because the | Reset the PCT.

user pressed the Stop pushbutton.

NOTE: Codes are displayed only when the PCT is halted and the Status LED is red. A 0 represents a LED that is off and a 1 represents a

LED that is on.

INTRODUCTION
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TROUBLESHOOTING

Y.

INTRODUCTION

Table 5-2. LIM Edge Connector P3 Pin Assignments

Pin No. Signal Pin No. Signal

1 Loop 2 In (+) 13 Loop 2 Bypass Control

2 Loop 2In (-) 14 Cable Shield

3 Cable Shield A Cable Shield

4 Loop 1 Out (+) D Loop 1 Out (-)

5 Loop 1 Out (+) E Loop 1 Out (-)

6 Loop 11In (+) F Cable Shield

7 Loop 1lin () H Loop 2 Bypass Control

8 Cable Shield K Loop 2 Out (-)

9 Loop 2 Out (+) L Loop 2 Out (-)

10 Loop 2 Out (+) M Cable Shield

11 Cable Shield S Cable Shield

Table 5-3. BTM Edge Connector P1 Pin Assignments

Pin No. Signal Pin No. Signal

1 +5VDC 2 +5VDC

3 N/C 4 N/C

5 Common 6 Common

7 +15VDC 8 -15VvVDC

9 Power Fail Interrupt 10 Power Fail Interrupt

11 Module Bus 12 Module Bus

Table 5-4. PCT CPU Board Edge Connector P2 Pin

Assignments
Pin No. Signal Pin No. Signal

1 Data Bit D1 2 Data Bit DO

3 Data Bit D3 4 Data Bit D2

5 Data Bit D5 6 Data Bit D4

7 Data Bit D7 8 Data Bit D6

9 Clock 10 Sync

11 N/C 12 N/C

NOTE: All data bits are low true.

5-2
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TROUBLESHOOTING

Table 5-5. PCT CPU Board Edge Connector P3

Pin Assignments
Pin No. Signal Pin No. Signal

SAC/DCS Link (+) A SAC/DCS Link (-)
Redundancy Link B Redundancy Link
Transmit Data (+) Transmit Data (-)

3 Redundancy Link C Redundancy Link
Receive Data (-) Receive Data (+)

4 Terminal Port D Terminal Port
Transmit Data Receive Data

5 Terminal Port E Terminal Port
Request to Send Clear to Send

6 Terminal Port F N/A
Data Carrier Detect

7 Printer Port H Printer Port
Transmit Data Receive Data

8 Printer Port J Printer Port
Request to Send Clear to Send

9 Printer Port K N/A
Data Carrier Detect

10 Digital Output 1 (+) L Digital Output 1 (-)

11 Digital Output 2 (+) M Digital Output 2 (-)

12 N/A N N/A

13 N/A P N/A

14 N/A R N/A

15 N/A S N/A

INTRODUCTION
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SECTION 6 - MAINTENANCE

INTRODUCTION
The Plant Loop to Computer Interface (INPCIO2) requires mini-
mal maintenance. The following maintenance schedule will
ensure trouble free service.
NOTE: Only qualified personnel should perform maintenance.
MAINTENANCE SCHEDULE

The PCI maintenance schedule is shown in Table 6-1. Perform
these tasks at the specified intervals.

Table 6-1. Maintenance Schedule

Task Interval

Clean and check all cable connec- Every 6 months or during plant shut-
tions to the INLIMO3, INBTMO1 and | down, whichever occurs first

INPCTO1.

Use a static safe vacuum cleaner to | Every 6 months or during plant shut-

remove dust from: down, whichever occurs first
Modules

Module Mounting Unit
Fan Assembly
Power Entry Panel

INTRODUCTION
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SECTION 7 - REPAIR/REPLACEMENT PROCEDURES

INTRODUCTION

This section explains the replacement procedures for the Plant
Loop to Computer Interface (INPCIO2). There are no special
tools required to replace an interface module.

NOTE: Always use the Bailey Field Static Kit (P/N 1948385A1)
when working with the interface modules. This kit connects the static
dissipative work surface and technician to the same ground point.

MODULE REPAIR/REPLACEMENT

If you determine an interface module is faulty, replace it with a
new one. DO NOT try to repair the module; replacing compo-
nents may affect the module performance. You can remove the
module while system power is supplied. To replace a module:

1. Push and turn the two front panel captive retaining latches
one half turn to unlatch the module. It is unlatched when the
slots on the latches are vertical and the open end of the slots
face away from the module.

2. Gently slide the module out of the MMU.

3. Configure the replacement module switch and jumper set-
tings. Ensure they are set the same as the original module.

4. In the same slot assignment as the original module, align
the replacement module with the plastic guide rails in the
MMU; gently slide it in until the front panel is flush with the
top and bottom of the MMU frame.

5. Push and turn the two captive retaining latches on the
module faceplate one half turn to the latched position. It is
latched when the slots on the latches are vertical and the open
ends face the center of the module.

6. Return to normal operation.

INTRODUCTION
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SECTION 8 - SUPPORT SERVICES

INTRODUCTION

Bailey Controls is ready to assist in the use of its products.
Requests for sales, applications services, installation, repair,
overhaul and maintenance contract services should be made to
the nearest sales office.

REPLACEMENT PARTS AND ORDERING INFORMATION

If you are making repairs at your own facility, replacement
parts should be ordered through a Bailey sales office. Provide
the following information for parts orders:

1. Part description, part number and quantity.

2. Model, serial number (if applicable) and ratings of the
assembly containing the ordered part.

3. Bailey publication number and reference used in identify-
ing the part.

When ordering standard parts from Bailey Controls, use the
part number and description from the Replacement Parts sec-
tion of the manual. Parts not having a commercial description
in the Replacement Parts section must be ordered from a
Bailey Controls sales office.

TRAINING

Bailey Controls has a modern training facility equipped to pro-
vide service and repair instructions. This facility is available for
in-plant training of your personnel. Contact a Bailey Controls
sales office for information on available classes and schedul-
ing.

TECHNICAL DOCUMENTATION

You can obtain additional copies of this manual through the
nearest Bailey sales office. Copies, over and above those pro-
vided with the original purchase, are available at a minimum
charge to the customer. Contact a Bailey Controls sales office
for information.

INTRODUCTION
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APPENDIX A - TERMINATION UNIT (NTMFO1)
CONFIGURATION

INTRODUCTION

The INPCTO1 uses the NTMFO1 for termination. Figure A-1
shows the dipshunt configurations required when connecting
the PCT to a mainframe, modem, computer and terminal. Fig-
ure A-2 shows RS-232-C signals and the associated DB-25 pin
assignments. Install dipshunts XU1 and XU2 to use port O and
dipshunts XU3 and XU4 to use port 1.

DIPSHUNT STRAPS

IBM PC/COMPAQ AND | TERMINALS VT1XX,

MAINFRAME COMMUNICATION COMPATIBLE ADM3, VISUAL 50, WYSE
(MODCOMP OR VAX) | THROUGH A MODEM COMPUTERS (WY50), TELEVIDEO
XU1/XU3 XU1/XU3 XU1/XU3 XU1/XU3

- - - w

1| GEEED | 20 1| GEEED |20 1| GEEED |20 1| GEEED | 20
2 | GEEED |19 2|0 O |19 2| GEEED |19 2| GEEED |19
3 | GEEED |18 3]0 O |18 3| GEEED |18 3| GEEED |18
410 O |17 410 O |17 410 O |17 410 Q|17
5|0 O |16 50 O |16 50 O |16 5/ 0 O |16
6O O15 6|0 O |15 6| D |15 6|0 O 15
710 O |14 710 O |14 7| G |14 710 O |14
8/ O O |13 8/ O O |13 8/ O O |13 8| O O |13
9| D |12 9/ O O |12 9| G |12 9| GEEED |12
100 Ou 100 O |u 100 O |u 100 Ou
XU2/Xu4 XU2/Xu4 XU2/Xu4 XU2/Xu4

w w w w

110 O |20 11O O |20 110 O |20 110 O |20
2/ O O |19 2/ O O |19 2/ O O |19 2| O Q19
3 | GEEED |18 3| GEEED |18 3| GEEED |13 3|0 Q|18
4|0 O |1 4|0 O |17 4|0 O |17 4|0 O |1
5| GEEED |16 50 O |18 5| GEEED |16 50 Q|18
6 | GEEED | 15 6|0 O |15 6|0 O 15 6| GEEED |15
7 | CEEED | 14 7| CGEEED |14 710 O |14 7| IR |14
8O O3 ¢ GEED 13 8O O |13 8O O3
9O O 12 9| GEEED 12 9|0 O |12 9/ O O 12
10O O |1 10 | GEEED |11 100 O |1 100 O|1un

TO0407A

Figure A-1. NTMFO1 Disphunt Configurations

INTRODUCTION
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TERMINATION UNIT (NTMFO1) CONFIGURATION

Y.

TXD TRANSMIT DATA
RXD RECEIVE DATA
RTS REQUEST TO SEND
CTS CLEAR TO SEND
DCD RECEIVED LINE SIGNAL DETECT +24V
DTE g
DCD 1 0 0 20
RXD 2 N0 0 19 TD
TXD 3 0 0 18 RD
CTS 4 0 0 17 RTS
RTS 5 O XUl 16
6 O XU3 [ 15 CTS
CTS 7 0 0 14 DCD
CTS 8 0 0 13
CTS 9 0 0o 12
10 0O 0 11 SDCE
1 0 0 20 SRD
2 0 0 19
3 0O 0 18
RTS 4 . 0 17 DTR
CTS 5 OXu20 16 DSR
DCD 6 O XU4 0 15
CTS 7 0 0 14
RTS 8 0 0 13
RXD 9 0 0 12
TXD 10 0O 0 11
. bce
STD
oM

2 TRANSMIT DATA
3 RECEIVE DATA
4 REQUEST TO SEND

5 CLEAR TO SEND
8 RECEIVED LINE SIGNAL DETECT

9 +VOLTS
12 SECONDARY RECEIVE SIGNAL DETECT

16 SECONDARY RECEIVE SIGNAL
25 BUSY

1 PROTECTIVE GROUND
20 DATA TERMINAL READY

6 DATA SET READY

7 SIGNAL GROUND

22 RING DETECT
14 SECONDARY TRANSMITTED DATA

11 EQUALIZER MODE
TO0375A

Figure A-2. DB-25 Pin Assignments and RS-232-C Signals
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APPENDIX B - TERMINATION UNIT (NTCLO1)

CONFIGURATION

INTRODUCTION
The INLIMO3 uses the NTCLO1 for termination. Table B-1 lists
the terminal assignments for the loop input/output connec-
tions. Figure B-1 provides jumper settings associated with
cable type. Figure B-2 shows twinax cable connections for the
NTCLO1.
Table B-1. NTCLO1 Terminal Assignments
TB1 . B3 . BNC .
Terminal Assignments Terminal Assignments Number Assignments
1 Loop 1 In, + 1 Loop 2 In, + J1 Loop 1In
2 Loop 1 In, — 2 Loop 2 In, — J2 Loop 1 Out
3 Loop 1 In, Shield 3 Loop 2 In, Shield J8 Loop 2 In
4 no connection 4 no connection J9 Loop 2 Out
5 Loop 1 Out, + 5 Loop 2 Out, +
6 Loop 1 Out, — 6 Loop 2 Out, —
7 Loop 1 Out, Shield 7 Loop 2 Out, Shield
8 Power System Status 1 8 Power System Status 2
NOTE: Twinax cables connect to the terminals. Coax cables connect to the BNC connectors.
NLIMO3
JUMPER NO. TWINAX COAX
33,310 ===} I=i=_=]
J4-37, J11-314 \ (W] 0 \ \ EgN N \
J15-318 (O o] =)= =]
POST [
NUMBERS T00365A

Figure B-1. Jumper Settings and Cable Types

INTRODUCTION
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ey.

TERMINATION UNIT (NTCLO1) CONFIGURATION

LOOP2

=]

ali=E P1 NTCLO1 Jg o]

LHANEIOOEEISE

NKLS03 (NLIMO3) 87654321

NLIMO3 - PLANT LOOP P3 P1

87654321

N NEIONEEIRE]

E2[JCOM 2 c). n

D! P2 10 +24v i LooPT
NTCLOL Looj’z o

LS EICMIEEISIE] b
87654321 N NKPLOL
P1 SH- IN+
87654321
LESINEONEEIS)E)
E2[]COM

E1[]+24v LOOP1|

TO0366A

Figure B-2. NTCLO1 Termination Unit and Terminal Assignments
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APPENDIX C - TERMINATION MODULE (NIMFO01)
CONFIGURATION

INTRODUCTION

The INPCTO1 can use the NIMFO1 for termination. Figure C-1
shows the dipshunt configuration required when connecting
the PCT to a mainframe, modem, computer and terminal.
Install disphunts XU1 and XU2 to use port O and dipshunts
XU3 and XU4 to use port 1.

DIPSHUNT STRAPS

IBM PC/COMPAQ AND | TERMINALS VT1XX,

MAINFRAME COMMUNICATION COMPATIBLE ADM3, VISUAL 50, WYSE
(MODCOMP OR VAX) | THROUGH A MODEM COMPUTERS (WY50), TELEVIDEO
XU1/XU3 XU1/XU3 XU1/XU3 XU1/XU3

- - - w

1| GEEED | 20 1| GEEED |20 1| GEEED |20 1| GEEED | 20
2 | GEES | 19 2| O O |19 2 | GEEED |19 2 | GEEEED | 19
3 | GEEED |18 3]0 O |18 3| GEEED |18 3| GEEED |18
410 O |17 410 O |17 410 O |17 410 Q|17
5|0 O |16 50 O |16 50 O |16 5/ 0 O |16
6O O15 6|0 O |15 6| D |15 6|0 O 15
710 O |14 710 O |14 7| G |14 710 O |14
8| O O |13 8/ O O |13 8/ O O |13 8/ O O |13
9| D |12 9/ O O |12 9| G |12 9| GEEED |12
100 Ou 100 O |u 100 O |u 100 Ou
XU2/Xu4 XU2/Xu4 XU2/Xu4 XU2/Xu4

w w w w

110 O |20 11O O |20 110 O |20 110 O |20
2/ O O |19 2/ O O |19 2/ O O |19 2| O Q19
3 | GEEED |18 3| GEEED |18 3| GEEED |13 3|0 Q|18
4|0 O |1 4|0 O |17 4|0 O |17 4|0 O |1
5| GEEED |16 50 O |18 5| GEEED |16 50 Q|18
6 | GEEED | 15 6|0 O |15 6|0 O 15 6| GEEED |15
7 | CEEED | 14 7| CGEEED |14 710 O |14 7| CGEEED |14
8| O O 13 ¢ GEED 13 8/ O O |13 8| O O 13
9O O 12 9| GEEED 12 9|0 O |12 9/ O O 12
10O O |1 10 | GEEED |11 100 O |1 100 O|1un

TO0407A

Figure C-1. NIMFO1 Dipshunt Configurations
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APPENDIX D - TERMINATION MODULE (NICLO1)

CONFIGURATION

INTRODUCTION

CAUTION

ATTENTION

The INLIMO3 can use the NICLO1 for termination. Table D-1
lists the terminal assignments for the loop input/output con-
nections. Table D-2 lists BNC connector assignments. Figure
D-1 provides jumper settings associated with cable type. Fig-
ure D-2 shows twinax cable connections for NICLO1.

NOTE: Twinax cables connect to the terminals. Coax cables con-
nect to the BNC connectors.

Ensure that the end marked J1 is connected to P1 on the
NICLO1, and J2 is connected to the LIM. Failure to do so could
result in module damage (see Figure  D-2).

S'assuree que L'extremite identifiee par J1 est reliee a P1 du
module NICLO1 et que J2 est reliee au module LIM. Sinon, les
nodules pouiraient etre endommages (voir la figure D-2).

Table D-1. NICLO1 Terminal Assignments

TB1
Terminal

Assignments

TB2
Terminal

TB3

Assignments .
9 Terminal

Assignments

1
2
3

Gound
Common
+ 24 VDC

4 Power System Status 1 25 Loop 1 Out, Shield
Loop 1 Out, -
Loop 1 Out, +
Loop 1 In, Shield

Loop 1 In, -

Power System Status 2 26
Loop 2 In, + 27
Loop 2 In, - 28
Loop 2, Shield 29
Loop 2 Out, + 30
10 Loop 2 Out, - 31
11 Loop 2 Out, Shield 32

© 00 N o U

Loop 1 In, +

no connection

no connection

Table D-2. D-2. BNC Connector

Assignments
Nl?nl:lt():er Assignments
J1 Loop 1 1In
J2 Loop 1 Out
J8 Loop 2 In
J9 Loop 2 Out

INTRODUCTION
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TERMINATION MODULE (NICLO1) CONFIGU

RATION

Y.

NLIMO3

JUMPER NO.

TWINAX

COAX

J3,J10

J4-37,J11-J14

J15-J18

N
w

1

POST
numeers [0 0 O] e,

Figure D-1.

Jumper Settings and Cable Types

NLIMO3 - PLANT LOOP

Ji

J2

J9

H
o
111

TERMINAL 25 TO 28
26 TO 29
27 TO 30
30 H—
29[ H—1—
NICLO1 TB3 28]}
a1
NKLS04
(NLIMO3)  J1 J2 -~
1]
9 82 °[]
J8
TB1 3[]
20|
q 1]
NKPLO1
27 :—J
26 H—
NICLO1 TB3 25/}
%é;] ll

J8

TO0396A

Figure D-2. Typical Twinax Cable Connection for the NICLO1
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